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s “ To the sohd ground ° 
Of Nature trusts the mnd whch builds for aye ”—WORDSWORTH è e we 
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THURSDAY, NOVEMBER 6, 1890 relation to the composition of auSand wate: Tha, I 
venture to repeat, is an incident in the long-standing 
e nies be Bie eee = feud, continually being reneweg ın the history of science, 








PRIESTLEY, CAVENDISH, AND LAVOISIER 
e 


Ta Révue Scientifique of the 25th ult contains a 
“translation of the address which I had the honour 
of telivering to the members of the Chemical Section of 
“the British Association at the recent meeting in Leeds, 
to which, on the invitation of the editor, M Charles 
Richet, M Berthelot prefixes a letter, of which the 
following 1s a translation — 


“I have no direct concern in the republication of Mr 
Thorpe’s address which you purpose making ın the 
Revue Personally, I have not any reason to complain 
of his courtesy, and I should have been silent so far as 
he 1s concerned, holding that one is not bound to enter 
into a controversy which ıs purely critical, where no new 
fact 1s alleged, and where the judgment of public opinion 
suffices to set things ın their true place , however, I 
comply with your request to let your readers know what 
my opinion 1s 

“To my mind, nothing 1s more opposed to truth and 
justice than the introduction of national prejudices into 
the history of science All civilized nations are gt one 
im proclaiming the glory of Newton, the greatest of astro- 
mers, and yet the majority of English men of science, 
refusing to treat his rivals with equity, are not agreed to 
recognize Lerbnitz’s rights to the invention of the differ- 
ential calculus they are ag prejudiced in this respect as 
was Newton himse¥ Something analogous occurs in 
regard to the discoveries which created modern chemistry 
a hundred years ago 

“ Unquestionably, Priestley and Cavendish are recog- 
nized by all as great discoverers I have myself taken 
pains to describe Pniestley’s discovery of the principal 
gases in terms of admiration (* La Révolution Chimique,’ 
p 39), and especially that of oxygen, which I unreservedly 
attribute to him (pp 61-62) I Shave also detailed, with 
the encomiums which they mêrit, the “nvestigations of 
Cavendish, ‘©ne of the most powerful scientific minds of 
the last century,’ and particularly his fruitful research on 
(to use Blagden’s phrase) the artificial generation of water 
But éhe well-merited praise accorded to these English 
savants@loes not prevent some of their countrymen from 
persistently denying the right of Lavoisier to the dıs- 
cotery arf co-ordination of those general ideas on which 
rest our Sctual conception of matter, more especially in 
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between the sggacious discoverers of particular facts and® 
the men of genius who frameegeneral theories The 
opinion of most Continenta?men of scignce seems, how- 
ever, to be decided on this special ‘point, as may be seen 
from the judgment given, not only by Pumag’ but sby 
Hoefer, in his ‘ History of Chemistry; by H Kopp, his 
careful account of the discoyery of the composition of 
water, and by many others I have mely conqirred 
with them . 7 

“Tt was in this spirit that I had sought to trace the ° 
history of the discoveries which constituted the doctrine of 
modern chemistry, by faithfully reproducing all its phases 
whilstat thesametime indicating thecontinuity of sequ@nce 
in the facts and the paternity of theideas_ I did this with 
an impartiality which has brought upon me the reproach 
that I have been indifferent to the reputation of mye 
countryman—the very opposite to the accusations which 
are now directed against me 

“As regards the composition of air, it 1s easy to separate 
facts from ideas It ıs certain that thg discovery of 
oaygen is due to Priestley But, said Lavoisier ‘If I 
am reproached for having borrowed my proofs from the 
works of this celebrated philosopher, at leas *none will 
contest my right, to the conclusions, whch are often 
diametrically opposed to his’ ° 

“ Priestley, obstinately adhering to the theory of 
phlogiston, regarded his new gas as consisting of the 
very substafice of air deprived simply of its phlogiston , 
whilst nitrogen, ag@rding to him, was formed also of 
this same substgyce cembined with a complementary 
portion of phlogisto® He remained faithful to this doc- 
trine, which obscured the true nature of the greater 
number of chamical phenomena,*until the moment when, 
like aie ct oe ey lys countrymen, who now 
proclaim his fame, driven, from home, his laboratory 
burnt bye mob, and tHteafened with degth, he Hed to 
America, wheye he died in sadness and ın solitude Even 
more unfortunate was Levoisier ! 

“But whatever may have been the p&rsonal fate of these 
two great men, if ıt ıs true that Priesthey discovered 
oxygen, ıt 1s fot the less certain that the true theory of 
thé nature of air 1s due to Lavoisier 

“The history of the composition of water 1s more com- 
phcafed In reality, the disCovery of the facts belongs 
neither ‘wholly to Cavendish—who undoubtedly played a 
most important part, inasmuch as he gave the impetus 
towards the d@efinitivé solution—nor to gavoisier, who 
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first estéblished knowledge of the facts by his public 
experimente and igs published writings—nor even to the 
two combinedg they had predecegsors, and at éhe 
monet even when the hght came, Monge played an 
essent™l part in the rigorous denionstrdtibn of which Mr | 
Thorpe apparently has no suspicion Thus each man’s | 
share in this hestory cannot be settled by a word we j 
requnt to follgw exactly the gradual progress of _exjeri- 
‘ment and publication But her®, again, if Lavéisier is ; 
not the principal discoverer of the facts, it 1s he who has 
the incontestabfe merit of having furnished the exact in- | 
terpretation of the phenomena, freed fr8m the musts of 
phiggiston, to which Cavendish seems to have remained ' 
faithful to the day of his death , 
teI have elsewhere laid bare all these facts, and I håve 
no*intention of reproducing hege the details of a con- 
troversy exhausted even in Lavoisier’s time, and ine 
which Mr Thorpe does no more tham 1epioduce the | 
unjustifiable implitations of Blagden, who, impelled by | 
passion, went so far as ło interpolate and falsify, with his 
ow hand, the manuscript memoirs of Cavendish, ın ' 
®ofder to gain arguments in support of his accusations 
e: Moreover, nothing more decisively establishes the part 
played by Lavoisier, and his right to the institution of 
our fhodern theories, @han the letter of a contemporary , 
English savant, Black, as celebrated for his discoveries ın 
physics as in chefnistry, and who might have®put, forward 
claims on his own account. In 1791 he wrot®to Lavowier, 
in a letter equally honoufablg to both —‘ The numerous 
experiments which yoy have made on a large scale, and 
which yoa have,so well devised, have been pursued with 
so Yuch ecare and with such scrupulous attention to 
details that nothing can be more satisfactory than the 
proofs you have obtained The system which you have 
based@nethe fdcts is so intimately connected with them, ' 
«s so simple and so intelligible, that ıt must become more 
and more generally approved and adopted by a great 
number of chemists who have long been accustomed to 
the old system Having for thirty years believed and 
taught the doctrine of phlogiston as it was understood 
before the discovery of your system, I, for a long time, felt 
nimical to the new system, which represented as absurd , 
hat which I had hitherto regarded as sound doctrine , ‘ 
but this enmity, which sprang only from the force of 
habit, has giadually diminished, subdued by the cleainess 
of youreproofs and the soundness of your plan’ 
“ We can bu? hope to see the day when the scientific i 
men of England will conform to the opinion of one of the 
most illustrious of their countrymen 
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“M BERTHELOT, 


e 
© of the Institute ” 
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I quite agree with M Berthelot that nothigg is more ! 


opposed to truth and justice than gthe introduction of, 
national prejudices into the histgry ok scienge It was 


* for that reason that I felt compelled, ue the Leeds address, 


to protest against the spirit and bias of the accounts of 
the discovery of the facts relating to en and the 
composition of water given in La Révolution Chimique” 
Although M Berthelot’s lett& somewhat confuses the 
issues, there 1s, 1n reality, buf small difference between 
us What I ventured tp criticize wag the “general tone 
and tendency of M° Berthelot’s argument, which seems 
to palate and®even to justify, Lavoisig’s prgtensions to 
a discovery in which he has no ight even to be considered 
asa participator M Berthelot now tells us, in his letter ' 
that he attributes the discévery of oxygen unreservedly | 
to Puestley So fər so good It ıs something gained to 
have thus secured such an unqualified statement from ong 
whe occupies, fhe position of authority in*the world of 
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| effect the overthrow, but he also discovered the facts” 


chemistry in France that 1s erfoyed by the pregent Per- 
petual Secretary of tl Academy e We may, well hope, 
therefore, that this particular questgon has been finally 
set at rest © 

M Berthelot need not ask British men of science to 
conform to the opinion of Black They alreagly do so 
That to Lavoisier, and to Lavoisier alone, belongs the 
met of having effected the overthrow of thg theory of 
phlogistom,®and of having to that @atent laid the founda- 
tion of modern chemistry, 1s not fuestioned op this side 
of the Channel So far as I Rnow, it.has only een among 
Lavoisier’s own countrymen thateany doub® ongthis point 
has been raised ® We albyemembez the passionate scorn. 
with wuch Lavoisier repudiated and protested against 
the attempts of his compgtriots to gob him of his nights® 
* Cette thégrie n’est donc®*pas comme je l’entends dire— 
la théorie des ch?mistes francais , elle ést la menne, & c'est 
une propriété que je réclaime auprès de mes contem- 
porains et de la postérnté” It ıs true, as M Berthelot 
implies, that Black has claims Lavoisier himself adigtts 
as much. It would be easy, if ıt were not beside the 
points at issue, to match the letter which M Berthelot 
quetes, by others from Lavoisier ın which he ascribes toe 
Black the germs of his doctrine M _ Berthelot, I 
repeat,»confuses the issues This particular point 
was never raised by me in the address? What I 
said was —“‘Two cardinal facts made the fowt- 
fail of phlogiston complete—the discovery of oxygen, 
and the determination of the compound nature of water 
M Berthelot’s contention 1s, that not only did Lavoisier 
I, 
ın common, I venture to asseit, with every British chemist, 
admit unreservedly that Lavoisier effected the overthrow, 
but we deny that he discovered the facts It ıs altogether o 
beside the question for M Berthelot now to say in effect — 
“Have I not praised your men of science, and thereby 
drawn down upon myself the wrath of my countrymen ? 
And yet you are not satisfied!’ We aie sorry for M 
Berthelot he ıs in the position of the man with many 
friends, and his friends for the moment are a little angry 
He has either not the courage of his convictiofis, or 
he has halted between two opinions—with the usual 
consequences ` 

With respect to the discovery of the compound nature 
of wate, M Berthelot now takes up a different position 
from that which he occupies in “La Révolution Chi- 
mique” Huis contention there was that by every legiti- 
mate canon the experiment ef Jung 24, 1783, gives to 
Lavoisier the priority of discovery He now admits that 
Cavendish played “ un rôle capital—car ıl donna le branle 
aux esprits vers la solution définitive” But how was this 
possible when Cavendish’s memoir was not published untib 
January 1784? There is reall only one answer--it was 
given simply by the intervention of Blagden I repeat that 
Blagden told Lavoisier of Cavendfsh’s researches and of 
his conclusions, ahd that 1®was 19 the hight of that know- 
ledge that the experiment of June 24, 178% was made 
There can be, no question of this Blagden’s testimony, 
as given in the letter to Crell, 1s as direct and decisive as 
it is damning It was never tontradicted by Lavofsier, 
nor by Laplace, Vandermonde, Fourcioy, Meusnier, or 
Legendre, who were present on the oceanoj Yaga Jea- 
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M Berthelot does ngt contradicts 1, but, instead, he 
agperses thé ‘moral @haracter of Blagden This method 
of treating a witness whose evidehce cannot be rebutted 
1s apt, when unsuccessful, to recoil on him who attempts 
it It is perfectly true that Blagden interpolated the 
famous passage in Cavendish’s memoir — 


€ Dureng, the last summer, also, a frend of mine g&ve 
some account of them {the experiments] to Me Zavoisiei, 
as well as of the con@usion drawn from them * But 
at that tinte se far was M Jeavoisier from thinking any 
such opinio® warranted that, till he was prevailed upon 
to qepeat the experiment*himself, he found some difficulty 
in beleving that neawly the whéke of the Rvo airs cguld be 
convezted into water” e 


° This passage, howeeer, was i@seited with Cavendish’s 
knowledge and conggnt, and by pus assistant dd amanu- 
ensis, who happened to be the very man who had a 
personal knowledge of the facts Assuming the statement 
to be true, where ıs the immorality of the proceeding ? 

Yererything that we can learn authoritatively concern- 
ing Blagden goes to show that he was an upright and | 
honourable man Sir Joseph Banks has testified to his 
eabilities and integrity Dr Johnson spoke of his copiotis- 
ness and precision of communication, with the character- 
istic addition“ Blagden, sn, 1s a delightful fellow” La- 
place, Cuyie1, Berthollet, and Benjamin Delessert, were 
among his friends! He was rich, and was understood to 
havé speculated to profit ın the French funds Fo: thirteen 
‘years he was a Secretary of the Royal Society, and m 

1792 he was knighted for his services to science Every 
year he spent a considerable time on the Continent, and 
was frequently in Paris The gossip of the period states 
that he aspired to the hand of Madame Lavoisier, who 

e preferred Count Rumford He died in Berthollet’s house 
at Arcueil, on March 26,1820 In an obituary notice in 
the Monzteur of September 22, 1820, M Jomand testı- 
fies to his benevolence and generosity, and states that 
“none of his countrymen have done more justice to the 
labours and discoveries of the French, or have contributed 
more than he to the happy relations which have subsisted 
for six years (1814-20) between the savans of the two coun- 
tries” By his will he provided liberally for his scientific 
friends Berthollet, the daughter of Madame Cuvier, and 
the daughter of Count Rumford, each received £1000, 
and Laplace £100, “to purchase a rng” M Berthelot 
asperses the character, not only of Blagden, but also of 
his countrymen by his insinuations Would he have us 
believe that men likg Berfhollet, Cuvier, and Laplace, 
would extend their friendship to, and receive pecuniary 
benefits from, one whom they beheved had foully stabbed 
their compatriot in the back? It ıs surely incumbent on 
M Berthelot, on every ground, either to substantiate his 
implications or to withdraw them 

M Berthelot makes the gratuitous assumption that I 
am ignorant of the work of Morge Whether I am or 
not 1s altogether beside fhe mafk. There 1s, indeed, no 
question of Monge Monge distinctly disclaims puiority 


x Many of the letters of Beithollet to Blagden are still 1& existence In 
one of these, dated ‘19 Mars, 1785,” he writes from Parts — ‘L’ons’est beau- 
coup oc@ipe 1c1 ces derniers tems de @ belle découverte de Mr Cavendish, 
sur la compgsition de l eau Mr Lavoister a tâche de porter sur cet objet 
route exacteude dont ıl est susceptible Mr Lavoisier veut repeter 
l experience en faisant brûler lair deph! ,gistiqué dans le gas inflammable, et 
ily @apparence qu'alors on n'aura point dacide mitreux, selon les belles 
observatiom® de Iur Cavendish * Is this language cons stent with the behef 
that BertRollet, who must have known tite facts, regarded Lavoisier as the 
real discoverer of tif compound nature of water ? 
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to Cavendish, nor did he attempt gogstablisif a mght to 


be considered an*¥ndependent discoverer of the trues 
nature of water. eIn his memoir, ‘ Sur le Résuls&t de 
VInflammation du Gas inflammable et de pA dephlo- 
gistiqué dans fes Vaisseaux Clos,” he tells us that the 
exp@riments recorded mit were gnade m June and July 5 
1783, and repeated in’October of the same year “I di 
not then know,” he adds, “that Mı Cavenglish had made 
them several menths before in England, though on a 
smaller scale , nor that®IM Lavoisier and Laplace had 
made them about the same tme at Paris in an apparatus 
which did not admit“of as much precision as the qne 
which I employed” Je fail to see what M „Berthelot 
tains by his reference to Monge 

M Berthelot geproaches Priestley ard Cavendish for 
their adherence to plflogistonigm I say it with all 
respect, but ıs it seemly for M Berthelot, of all mens tp. 
cast this stone? Is not he himself an eRemplification of 
that conservatism which he deplores? A generation ago 
the doctrine of Avogadro became the corner-stone ofthat 
edifice of which M Berthelot asserts that Lavoisier taid 
the foundatiéns Indeed, the* introduction of that doc» 
trine effected®a revolution hargly less momentous than 
that of which Lavoisie: wa the leadey Butewhat has 
been M Berthelot’s congstent Attitude, towagds this 
teaching’? We can illustrate it by a single example le 
1s the sole teacher in Europe of any position who con- 
tinues to symbolize the constitution of that yery subgtance 


of which he claims that Lavoisier discovgred the com- A 


position by a formula which ıs as obsolete as any 
conception of phlogistonism T E THORPE 


CE ———— 
A HAND-BOOK OF PHOTOGRAPHY 


Handbuch der Photographie Part] Fourth Edition Bye 
Prof Dr H W Vogel (Berlin Robert Oppenheim, 
1890) 

HIS 1s the latest edition of a work which haw been 
known m Germany for ten years, anti of which the 
author ıs the Director of the Photochemical Laboratory 
of the Imperial Technical High School ın Berlin The 
existence of such q post as that occupied bY Dr Vogel in 
one of the foremost technical schools of Germany is as 
much an indication of the advanced state of technical 
education 1g that country as the non-existence of such 

specialists ın the tegunical schools of this country is a 

sign of our cpmparitively backward condition in the field 

of chemical technol@y The subjects comprised under 
this heading are so wide in they range and so difficult 
to grasp, exc@pting by actual personal contact with the 
chemical industries, that no instruction likely to be of 
any great value to see a wl for, or engaged În, the 
latter can be given, unless tne instructor has this quali- 
fication Nor can the seudent prøperjy avail himself of 
the instruttion thus offered, unless he on hig part ıs well 
grounded in the ganeral principles of the scidhce which 
underhes his subject Wen such a ground-work has 
been laid, and the student thus equipped 1s passed on to 
the specialist, the result ıs a Chemical technologist who 
1s likely*to be of real use to his countfy The Germans 
have realized this long ago—the machinery exists both 
for laying the foundation and for raising t $ superstrac- 
ture of speqalize? knowlege In this ceuntry, so far as 





° chemical technol 
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Q 1s concerned, we have not yet ad- 
vanced very much Beyond the staggeof furnishing éhe 
appliances for the general training—the real technical or 
special training has been allowed to take care of itself, and 
the student & sgpposed to have finished hes education at 
tite time when, he ought really to be beginning it ° 

° These ideas naturally sugges® themselves ın “having 
broughteunder one’s notice the various special works on 
applied science which reach us from time to time*from 
the German press, and of which Pr Vogel's bæk is a not 
unfavourable specimen The present volume, which is 


e the first part of the work only, contains some 350 pages, 


@ ah appendix 


and the advancement of the subject since the last edition 


Is indicatéd by the fact, which the autho states in thee 


preface, that the subject of photochemistry alone has 
been increased from 84, to 22 pages e whole volume 
consists of an introductory portion, three chapters, and 
We propose to give, in the first place, a 
Wief analysis of its contents 

Te introduction cgmsists of a history of photography, 
follewed by some remarks on the study of the subject 
«The scientific aspect of photography forms the subject of 
the three chapters which constitute the meun fortign of 
the work. The first cMaptgr deals with the physical 
action of light, ahd comprises such subjects as phosphor- 
esgence,® phosphorography, the photophone, telephoto- 
graBhy, the action of light on polished surfaces, 
Crookes’s radiometer, and the action of light on ebonite, 
including an account of Edison’s tasimeter, which, the 


e author thinks,” may become serviceable as a chemical 


photometer 
The second chapter occupies over 200 pages, and is 
divifled into two sections, dealing with the action of hght 
on non-metals and metals respectively The subdivisions 
eof this portion of the subject are well planned, but are 
not carried out with logical consistency The action of 
hght on inorganic compounds brings ın allotropy and the 
photoghemical combination of hydrogen and chlorine, 
&c The action of light on organic compounds begins 
with the remarkable subject of the photopolymerisation 
of such compounds as vinyl bromide, anthracene, quinine, 
chloral, andazephalte, the latter, of course, leading to the 
onginabheliographic process of the efder Niepce The 
author gives good reasons for the belief that the change 
m this last case is due to polymerisation, and not to 
oxidation Instances of combination betw®en organic 
compounds under the influence, of light are then dis- 
cussed? the formation of a compoung ftom phenanthrene- 
quinone and acetaldehyde being compared with the 
synthetical processes wich go on in planty by the action 
of thissame agency e © 
The photochemical decomposition of organic substances 
is dealt with ft considerable length The refharks con- 
cerning the action of light on cellulose ¢n the form of 
wood and paper sltould be carefully sudied by those inter- 
ested ın the technology of paper-making The action of 
hght on colouring-matters, beth organic and mineral, 1s 
also treated of very completely, and the tables given*will 
be found valuable to dyers, colourists, and painterg This 
portion of the subject is covered to some extent by Russell 
and Abney’s Report on the fading of water-colouis, of 
which the au@hor has evidently Svailedehimself With 
respect to the fading of orkan coloureng-matters, it 1s of 
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interest to note tĦat gill the artificial yellows are faster 
than the natural vegetable yellows® The seatron treating 
of the actign of hght ore the vital protesses of plants affd 
animals brings the author into contact with such physio- 
logical subjects as germination, the formagion of chloro- 
phyll and other plant colouring-matters, the reSpiration 
of plants, and Aimé Girard’s observations on the forma- 
tion of suggr in the beetroot Unger the acten “of hght 
on asimals, the author gives an aççount of Engelmann’s 
experiment? on Bacterzuny photometricumt, but Lub- 
bock’s analogous experiments witlt the Rabhd? are 
not alluded to » 
Pasang to the second’ Section, W8 finë 167 pages de- 
voted to the action of light on metallic compounds * The 
logical seqifence is here roken by the introduction of a 
large amott of, ordinary: chemistry, we the formujz and 
properties of the most important compounds of the metals 
usedin photography This is very well ın its way, and it 
is essential that the scientific photographer should þe, 
familiar with this portion of his subject, but ıt mag be 
suggested that in future editions these paragraphs should 
be relegated to the third chapter, which deals with the 
chemistry of photographic materials The author’s use* 
of formule, we may here point out, 1s somewhat antt- 
quateds capricious, and inconsistent Thys im some 


places chloracetic acid 1s written cal} Oy, férrows tar- 
trate, Cire} Os, ferric tartrate, Col Hie) Oys, ferrous, 
2 


acetate, Cape} Ou, while on the same page, or in 


other parts of the book, we find ferric citrate written, 
(C,H;O7).Fes, silver tartrate, C,H,OsAgs, and silver ci- 
tiate, CsH,O;Ag, In the same equation, on p 152, 


N 


sodium thiosulphate is written NaSO, and the double 2 


silver salt, ea, 38,0; Then, again, some compounds 


of very definite composition, such as sodium nitroprusside 
Prussian blue, &c , are not favoured with formule at all, 
while mn other cases, such as under the salts of ammonia, 
the alkahes, and the alkaline earths (third chapter), the 
formule suddenly rise to the digmity of thick type. 

Under the action of light on iron salts, we have a 
description of the various printing processes depending 
on the use of these compounds, such as Willis’s platino- 
type, the negative and positive blue piocesses and other 
less widely-known methods Under chromium com- 
pounds we have an account of the chromatized gelatine 
processes, including that of Bretzsch (relief process), Fox 
Talbot (steel etching), pigment printing, Woodburytype, 
photogalvanography, hthography, and zincography, and 
a multitude of other processes, which form quite a special 
feature among the recent developments of applied photo- 
graphy The salts of uranium and copper are dealt 
with n due order, but the chief ijterest, of course, centres 
in the compoungls of silvgr After a brief description of 
the pulverulent metal, the use of silver ag a developing 
agent in acid and alkaline developers 1s discussed 
Speaking of the black compound which 1s precipitated 
when ammonia is added toea solution containing silver 
nitrate and a ferrous salt, the author uncompwomisingly 
gives the formula, Ag,O -+ FesO,, which at deast may be 
said to require confirmation The chemical principles of 
intensification and toning, and the , ttapaformations of 

a 
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silver pietures by substitution, are well*dealt with, and a 
long accourttof Carey *Lea’s researches on the allotropic 
nfodifications of silver ıs given "When treatipg of silver 
nitrate, Dr Vogel gives way to patriotic bias in the form 
ofa footnote ~~. 


“ Als Thatsache erwahnen wir, dass das in Deutschland 
fabricirte pbergitrat das remste ist, welches geleert 
wrd Ue enap! ulertreffén ALLE "deutsche Chemi- 
kahien die auslandischen weit und werden daher von@llen 
Pharmazéuter des Auslandeg hoch geschatzt® Selbst in 
China, Jap®n, Indies, Nordamerika werden deutsche 
Chemikalen Milen ubrigén vorgezogen Wenn zuweilen 
m auslandischen Za@jungen Verdachtig@ngen derselben 
versught werden, so laufen diese auf Concurremzneid 
Rinaus” (p 147). 


Our chemical manufacturers had, better see to this! 
Of fundamental importance ın photography are the 
silver haloids, and to these we naturally turn with the 
„greatest interest The author admits the existence of a 
subehloride, but justly expresses reserve as to its formula 
The “photosalts” of Carey Lea are described, and the 
oxychloride theory referred to, but the author omits to 
"mention that these coloured compounds, produced “by 
chemical methods, were discovered by the British Asso- 
ciation Congmittee of 1859 Photochromy is tre&ted of 
briefly ang in an earlier portion of the work (p 9) the 
author distinctly asserts that permanent photography in 
natural colours has never been accomplished Of course 
“we knew this before, but it 1s well that the public should 
have the statement from such a recognized expert as Dr 
Vogel Under silver bromide wil be found an account 
of Stas’s modifications of this haloid, and after discussing 
the mpening of the salt in emulsions, and the action of 
e ammonia thereon, the author arrives at the conclusion 
that these modifications represent different states of 
physical aggregation—a conclusion which most scientific 
photographers will endorse The discussion of this part 
of the subject 1s, we may add, very thorough Silver 
iodide 1s similarly treated of, and then comes a section 
on theynfluence of different substances on the sensitive- 
ness of the silver haloids 
This last subject leads to the action of sensitizers, and 
some very useful tables, geving the results of expergments 
with all kinds of sensitizers, are here given The subject 
of development, which the author divides into chemical 
and physical, 1s dealt with under this same section, and 
the different compounds which have been used for this 
purpose are enumerated ensitizers are again discussed 
after development has been disposed of, and we are sorry 
to see that Dr Vogel still classifies these as chemical and 
optical sensitizers The latter comprise those colouring- 
thatters . which confer on the silver haloid film a special 
sensitiveness for certain rays of low refrangibility, and the 
author gives a long account of this discovery, with which 
his name will always be Passociatell We, confess to bemg 
somewhat disappointed #:th this section® The theory of 
orthochromafic photography 1s in a very unsatisfactory 
state, and we should have liked to know he authors 
views on this subject By his still retaming the term 
ss opticalgsensitizer,” he leads us to infer that he has not 
abandoned the physical theory In this case a discus- 
siof of, Abney’s results and a repetition of his experi- 
ments* are most urgently needed We shall, however, 


yo. 1097; VOL. 43] 


perhaps, be more enlightened in the pi&ctical portion of ° 


theywork which 1s fp follow the pref p&st i 
In reviewing the history of orthochromatic photo- 
graphy, the resultS of Eder are given almost z7 extenso, 
but the experiments of Abney and Bothamley M connec- 
trongwith this subject are not referred to Perhaps shese, 
again, are being reserves for the? succeeding parts of thee 
book Dr Vogel can certainly score against these who 
discredited his discovery in 1874, but he 1s f hardly correct 
in stating®that “the Berlin Academy of Sciences alone 
recognized its importance „In NATURE, vol x p 281, 
the value of the discovery was pointed out, and anec- e 
count, of the early experiments was given The treatméht 


eof the subject of solarisation, which follows that of “ op- 


tical sensitizers,” 1s somewhat meagre, and from the 
scientific point ‘Of views we should have been glad to 
have a more complete discussion of a topic of sech 
fundamental importance to the thtory of the photé@-e 
graphic image The author accepts the explanation @f 
reversed chemical action, but he dees not, we ventuge to 
think, lay sufficient stress on the important part played 
by the vehicle or sensitizer in this phenomenon 

Afer Gealigg with the salts of silver, we are led in due 
order to the compounds of prer@ury, lead, gold, platinum, 
and alhed metals The only comment fe have to make 
is that the ordinary chemiéal properties ofthese*differgnt 
salts would be more im place if described in “the tRird 
chapter, so that this portion of the work might be re- 
stricted to what its title indicates, viz the chermcgl action 
of hght Nor do we understand why thé author should s 
retain the old name “ plata,” as his own countrymen 
have now generally dropped the terminal letter, while 
here and in America the names of all the metals of the 
group are made to end m “um” It certamly seems 
strange toa chemist of the present time to read “erher 
gehoren Platina, Iridium, Palladium, Osmium, &c” 

The third chapter 1s devoted to a description of photo- 
graphic chemicals, and 1s more or less of the nature of an 
ordinary descriptive manual of chemistry, having special 
reference to the elements and compounds used in photo- 
graphy Among the metalloids, oxygen, hydregen, and 
the halogens are alone treated of Undezesolvents, we 
have the compouhds water, ethyl and methyl elcohols 
and some of their homologues, glycerin, ether, chloroform, 
benzene, &c Then follow the acids, inorganic and or- 
ganic, and Sases and salts, beginning with the compounds 
of potassium, sodium, and ammonium, and ending with 
those of the arthy*mgtals 
having been taken (out of order) in the preceding chapter, 
are not dealtgvith here The afithor, in explaining the 
theory of vate clngs te the old water type, eg 


a Ds} ce 


ate told that m the salts of this base ammonium (NH,) 1s 
present, “das mit Sauerstoff das Aimmeniumoxyd (NH,0) 
bildet ” On p 261 potash alum is written K,S0,_ Al,(SO,)3 
+ 24H,0, afd on®p 269 g@mmonia alum is formulated 
(NH,)AL(SO,)2+12H,O The section on reducing agents 
and developers treats of hyéroxylamine, tannin, gallic 
acid, pyrogallol, hydroquinone, pyrgcatechol and re- 


to, &ce Gnder ammong (p 289) we 


sorcinol, paraphenylene-diamine, phenylhydrazine, and 
elkonogen ° ts n x 
Following thisesection ye again have some ten pages 
° 
e 
e” i . 


The salts of thaheavymetals, ° 
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devoted tq opticM@ sensitizers, the compounds described 
being eosin ang%llf¥deolouring-matteyg, cyanin, quinojine 
"red, and chlorophyll These are some amusing foot- 
notes “attached to this section, one of which we cannot 
refrain fi@mequypting, as illustrating the awthor’s method’ 
-of degling with"the sceptics at home and abioad After 


eattempting orce more tf? make ear his definitien of an 


optical gensitizer, he admits that this definition can only 
be made intell&ible to those ° 


. 
“welche von farbigen Strahlen, d h Spectralfarben, und 
vor optische: Absorption derselben, also Absorptions- 
spgctralanalyse, eme klare Vorstellung besitzen, die leider 
ba sehr vielen Empnıkern (und auch Wissenschaftern) 


die in dieser Sphare arbeiten, væmısst wird ” K 
Then comes the note — 


“ Wie ubel es in dieser Hinsicht bestéfit 1st, geht daraus 
hervor dass sogar ein Professor der Chemie und Physik 
a Berlin das Spectwam von Eosin und Eosinsilber, welche 
total von einanfler verschieden sind, als gleich erklarte, 
ass der gerichtliche Sachverstandige Prof Spille: in Eng- 
land, die Behauptung@aufstellte, Eosin und Chinolinroth 
seen identisch, und dass sogar Carey Lea meinte, ein 
Sonnenspectrumg lasse sich duich eme Angahl farbiger 
“Glasstieifen ersetzen ” Py ” 
We do not regard ıt a ggod form” in this country to 
make hoifid examples of our co-workers in a book 1n- 
tended zr the use of studerfts If any remarks of a 
pol@mical character had to be brought forward, there 
were other arenas, both herg and in Germany, where Dr 
Vogek npght lave broken a lance with his adversaries 
Under the ‘heading “Bildtrager” (image-carriers or 
film- producing materials), we have an account of cellulose, 
starch, pyroxylin, albumin, gelatine, and paper The 
“‘des@1ption of the various cellulose nitrates and their 
preparation is fairly complete Under gelatine we do 
not find, either in this chapter or in the historical poition, 
‘any reference to the name of Maddox, who first made the 
use of this vehicle practicable, and laid the foundation of 
our modern gelatino-bromide emulsion processes Some 
muscelfaneous esubjects which are not included ın the text 
are added in an appendix It must be mentioned that 
there are numerous prints and thiteen plates inserted in 
the work, Sgae of them very beautifully executed, and 
introduged with the object of illustfating the various 
photo-etchings; engraving, and printing processes, the 
difference between orthochromatic and ordinary plates, 
spectrum photography on dyed films, &c © 
With respect to the work as a whole, it will be seen 
that itecoversto a laige extent *thg seme ground as the 
“ Ausfuhrliches Handbuch der Photogiaphie” of Eder, 
which 1s also a 1ecogniged standard work, In some re- 
spects Dr Vogel’s book, offems advantag@s Over the latter, 
but injother respects it 1s inferior We miss the splen- 
didly completé@ hsts of refer@nces with which Pders work 
abounds, and in neglecting to supply this mformation the 
author often uncorsciofisly does himself in justice, for there 
1s much ogigimal work included ın the volume which many 
readers would desire to refeg to in fhe ofiginal papers 
Dr Vogel has contributed so largely to the advancerfent 
of photogiaphy that anyeobservation o1 experiment of 
his 1s entitled to the fullest consideration . 

The crıtic.sms which have been offered ın the course of 
this notice argon minor points, buftaken i their ensemble 
they indicate certain weakmesggs whicheare to be regretted 


~ ° 
NO. 1097, VOL 43] 

s e 

2 


ett 


D- oO 


. . e 

Itis obvious from*the,examples given that pure chemistry 
is not the author’s strong point, afd ıt would have been 
betier, seeypg how largely the subject is connected with 


this science, 1f he had consulted some of his chemical col- ` 


leagues The inconsistencies of formulatgon and classi- 
fication which have been pointed out might thus have 
been avoided, and the work made more logically coherent 
Anothe: defect ıs the 1etention hei and@here @f passages. 
whiah lodk like survivals from ary earher edition For 
example, fe read on p % “Der Colladiutn process 
veibreitete sich allgemein, wurde im®*Laufe get Zeit ummer 
mehr und mehy vervollkommnet und ist jet der aws- 
schheselich angewendete* Agaig®on the same page: 
“ Collodium fur den Negativprocess, Albuminpapier -fur 
den Positi¥process bilde€en die wi&htigsten Grundlagen 
unserer phbtographischen Bilder”* Bhis may have been 
true at the time of the last edition (1878), but 1s certainly 
not the case now 

In concluding this notice we can only expiess 1egyet, 
that the author should have fallen into the habit, fow, 
unfortunately, becoming only too common on the Con- 
tinent and across the Atlantic, of allowing insufficient 
ciédit for, or, worse still, of ignormg altogether, work? 
done outside his own country The historical portion of 
the bo8k hardly does justice to the labours of Fox Talbot 
when it 15 stated that “nach dem Bekanntwerdgn qer 
Daguene’schen Entdeckung suchte Talbot auch Camera- 
bilder auf Papier aufzunehmen” If the introduction of, 
the collodion process by Archer and Fry 1s considered 
worthy of historical 1ecord, surely the gelatino-biomide 
emulsion process of Maddox is at least of equal importance. 
When dealing with the action of light on selenium (p 23), 
the autho gives a description of Shelford Bidwell’s experi- 
ments on telephotography, but the experiment of Ayrton ° 
and Perry having for its object the electiical transmus- 
sion of moving images (¢e/opy) 1s not referred to When 


a 


treating of optical sensitizers, he tells us that von Baeyer = 


discovered fluorescein, that Caro discovered eosin and 
that Jacobsen discovered quinoline red, but the reader is 
not informed that cyanin, one of the best special sensi- 
tizers, was given to science by Greville Willams as long 
ago as 1860 These and the other blemishes which we 
have éelt bound to indicate héve only to be remedied in 
future editions to make Dı Vogel’s book take that high 
position to which it 1s justly entitled, both on account of 
the vast body of useful and often original information 
which it contains, and the deserved reputation of the 
author as one of the foremost®of German scientific photo- 
graphers R MELDOLA 





CONTRIBUTIONS TO INDIAN BOTANY, * 


Annals of the Royal Botantc Garden, Calcutta “Vol Il * 


Pp 110, with 104 Lithograghed Plates 
Bengal Secretauiat Pess, 1889 ) 
Te whole Of thes volume, Ike the first, with the ex- 
ception of a part of the Appendia, is the work of, 
Dr G Kang, the Director of the Calcutta Botanic 
Garden It contains a m@nogiaph of the spegies of 
Artocarpus indigenous to British India, and a monograph 
of the Indo-Malayan species of Quercus cee ee 
both fully and excellently illustrated The genes 4rto- 
carpus was founded by the Forsters (fathes and son, who 
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accompahied Captain ¿Cook on hie second voyage, not 
brothers, a$ *madveğtently stated by Dr Kuing) for the 
bread- fruit tree, with which they became fameliar m the 
Pacific Islands This they called Artocarpus communts, 
though most ay ee botanists have adopted the later 
Linnean n name, 4 z#c&sa, and the younger Forster pub- 
lished agseparate illustrated memoir on ıt, n German, 
entitled “ The Hfstory and Déscription of the Bgead-fruit 
Tree” Dampier, however, appears to have bgen thefirst 
to make this *valuable tree known to Europeans The 
only other famehar specigs of the genus ıs the Jak fruit 
{A$ tocarpus integrifolia), a progninent œltıvated tree in 
the Malay peninsula "Rnd archipelago, and recen@y col- 
lected” by Colonel Beddome in a wild state in the forests 
of the Western Ghats” an the Deccan Peninsyla, South 
India è €xclusive of this, Dr Hing now describes and 
figures seventeen species found within the limits of British 
India, seven of which are described for the first time 
«Many of them are very handsome trees, but their wood 
1s of little value, and, as far as their history goes, none 
yields an edible frut 
The Indo-Malayan species of Quercus and Castanopges 
number 82 and 22 respectively, besides some imperfectly- 
known species As Dr King remarks, there 1s no xeason, 
except convenience and the desirability of not adding to 
the alyeady overloaded synonymy, why all the species 
described under Castanopsis should not be placed in the 
section Chlamydobalanus of Quercus Generally speaking, 
Castanopszs differs from Quercus ın the mvolucre, which 
answers to the cup of the acorn, being prickly or tuber- 
cular, and completely inclosing the nut, and when ripe 
sphtting irregularly to free the nut But this distinction 
completely breaks down m the long series of species 
illustrated in the present monograph, the cup or involucre 
varying, in the species referred to Quercus, from two or 
three seues of scales, or a discoid form, to an ovoid or 
globose receptacle completely enveloping the nut, and 
sometimes more 01 less prickly In Castanofszs, on the 
other hand, the involucre ıs sometimes quite smooth 
In fohage here 1s nothing to distmguish them, yet, 
taking the whole series of species, these Asiatic oaks 
exhibit a wonderful and beautiful variety in foliage and 
fruit, especially in the latte, being in many of them exceed- 
ingly elegant in shape and structuie There are about 
half-a-dozen species of the same gioup (Lepzdobalanus) 
as the British oak, but none has quite the kind of 
foliage characteristic of thisgand some have leaves more 
hike an apple-tree, othêrs almost exactly the same as the 
sweet chestnut In other gioups the leaves are often 
very large, thick, and leathery, having entiremargins Like 
some of the oaks of Central America, some of the Indian 
spectes have acorns of enormous sıze One of the hand- 
somest tiees of the Eastein Himalayas, at elevations of 
5000 to 8000 feet, ıs Quercus lamgligsa It grows from 
eighty to a hundred feet, high,eand in goung vigorous 
specimens the eonspicuously veined leves are as much as 
a foot long, and the depressed spheroidal cups or invo- 
lucres aie 24 inches ın diametei, enveloping all but the 
apex ofthe nut, and built up of broad concentuic plates, thin 
towards tie usually fimbriate edge The figures illustrat- 
ing this specits ın Dr King’s monogiaph are partly copied 
from HOoker’s “Illustrations of Himalayan Plants” 
though this factgis not mentioned, which 1s apparently an 
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oversight, as all ather copies that ws “nave rfoticed are 
acknowledged RB&nning through the platés from the be-« 
ginning, we will indicate a few of the more striking g&hus, 
Quercus semecarpifolza (Plate 15), has globos¢ agorns with 
the cup reduce&i to a small disk at the Base, Q serrata 
(Ple 16) 1s remarkable for having the acorn almost | 
buried in a cup of long narrow scales, Q ozdocarpa hits” 
an ovoid acorn with a closely- fitting cup, at lest two- 
third? of its length, and consisting of a few elegantly 
notched broad plates ,eQ Kunstlerı (Plate 31) has the 
long narrow acorns in_spikes, and seated ın shallow cups 
sinfilar to those of the common oak, Q grana, a frbzes 
(Plate 35), has broad leases sometimes 15 to 8 inches 


Yong, and Q Scoxtechinzt, on the same plate, has a mossy e' 


cup containing @ huge obovoid acorns, Q platycarpa 
(Plate 65) has very flat atorns hal immersed in the thin 


cup, and about an inch and a half across, Q cycloph8rg, | 


(Plate 67) ıs somewhat similar, but the ctp is very thic 
and composed of very numerous rounded scales, in h 
reflexa (Plate 72) the cone-shapedgacorns are borie in 
clusters, and entirely inclosed in a thin cup completely 
beset with slfort recurved prickles, Q Jtinghuniz (Platee 
73) 1980 like $ Castanopsis in ig unsymmetrical prickly 
fruit as to be undistinguishable from ıt , and, Gnally, Q 
Beccariana (Plate 78) presents a fruft more resembling the 
nest of a solitary wasp than an acorn, being ĉn obleng bgy 
about three inches long by two broad, the cup entirely 
inclosing the acorn, and corfsisting of about four very 
broad overlapping layers of scales with thig edgeg 

Apart from the practical use of Dr King’s monograph, ° 
this long series of figures of the Indian oaks offers a most 
interesting opportunity to the student of evolution, egpe-e 
cially if it be remembered that the figures are portraits of 
mdıvıdual specimens, not embodiments of “ species, ’ and 
that another series of specimens of the same “species” @ 
would probably exhibit many intermediate modifications 

It is fortunate for science that Dr King, supported by 
the Indian Government, should devote his time and 
talents to the elucidation of such large* and difficult 
arboreous genera as Fzcus: and Quercus These mono- 
graphs are of the greatest value to botanistsegenerally, 
and one would say specially valuable to Me officers of 
the Forest Department of India The drawifigs by 
native artists, are, as already stated, with few exceptions, 
original, very faithfully executed, and mostly sufficient 
for purposes of identification The lithography, too, by 
the Governmgnt School ¢@f Art, Calcutta, deserves praise, 
compaing favourablyevıth much of the wor done in this 
country Wemay perhaps be permitted to call attention 
to the fact thaigthe copies we have seen of the present 
volume are printed on small paper than the first, which 
detracts from then appeasante on the shelvgs , 
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Elewentary Te set book of Trigonometry By R H 
Pinkerton, MA New Edition (London Blackie 
and Son, Limited, 1890 ) > 


THIS is £ new and enlarged edition of this eacellent ele 

mentary text-book An account of the method of pro- 
portional paitseand of its application toe logarithmic 
and trigonometrica] tables yes been added, together with 
a collection @f questions in trigonometry which have been 
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e*Which are not,ver$ often treated to any extent ın ele- 


e widow and children, relates chiefly to the errors to which 
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set during*the lastgeg years ın examination papers of the 
Science and Art Department in mgthematics, second 
staga,and of the London University Intermediate Exa- 
mination in Arts 
Instead? of eagh paper being given separately, the ques- 
tongin them dre arranged under headings, and the source 
e from which each is taken ıs indicated, and, tp Mod 
the necessity of a book of tables, the logarithms required 
for thefr solutyn are given in a table at the end 
Throughout the work the author hag explaine@ most 
clearly and fully every part that might in any@way prove 
difficult to the beginner, and If has added numerous 
wgjl-chosen examples at the’conclysion of each chapter 


eomefry and Elementary Geometrical Conics 
W J Macdonald, MA 


1890 ) . 
Meany of the more advanced theorems ın geometry, 


By 
(Edinbugh James Thin, 
e 


mentary books, are here dealt with The author's idea 
seems to have been {p connect the theorems together as 
mu€@h as possible inet continuous and graduated series , 
anf@ this, togethe: with the fact that they are worked out 
ein a neat and concise form, will greatly adé to the utility 
of the book Peat 
The latter part of the Work treats of geometiical conics 
Althouglf it does nof contain so many propositions as 
many @f the elementary wogks on the subject, yet the 
afghor has included in ıt all the most important pro- 
positions, thus making 1 a brief course for those who are 
about to attack the subject for the first time Many 
problems have been put in here and there among the 
propositions, and an index to definitions, which has been 
added at the end, ought to prove handy for reference 


Nagiizcal Surveying By the late Vice-Admural Short- 
land, LLD (London Macmillan and Co, 1890) 


THIS volume, which is published by the late Admural’s 


surveyors and their instruments are liable It shows 
how these errors are to be found and corrected The 
book 1s not one for beginners, but appears to have been 
writt@n rather for surveyors themselves, after they have 
become thor8ughly acquaited with the more practical 
and simple surveying Every branch of surveying is 
thoroughly discussed, but at such length that the work 


would be afm&ttle practical use to a beginner An index 
wouldggieatly improve the book . 
An American Geological Ratlway Guide By James 


Macfarlane, Ph D Second Edition 
Appleton and Co, 1890) 


THE first edition of this book appeared ın 1878, and the 
object of the compiler was to prgvale travellers with a 
hand-book from which they might learn the geological 
structure of every disteict in America intersected by rail- 
ways Many changes ang additiong Mave, of course, 
become necessary sinc 1876 , and at the time of his death, 
in 1885, Dr Macfarlane ha@ made extensive preparations 
for a new edition Huis wotk has been compfeted by his 
son, Mr James R Macfarlane, who hasehad the advant- 
age of being aided “by various cempetent contributors 
and adviserg The idea of the book is excellént, and has 
been cafried out with great care andinteYigence It re- 
Jates to the Dominion of Canada, as well as to the United 
States, and anyone travelling in these countries may find 
out at once, by turning te the proper page of this yolume, 
the geological significance of phenomena that may happen 
to attract attention duiing the journey The work ought 
to do much to encourage a liking for geology in ethe 
New Woyd,, and even professional géologists may find 
it useful for agcasional reference 
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LETTERS TO THĘ, EDITOR ° 


[The Editor does not hold, himself respMsible for opinions” te- 
pressed hy his correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manusci pts intended for this or any other gart of NATURE 
No notice ts taken of anonymous conf munications 9 

e Araucaria Cones ° 
‘ ry A e ° 

I gxouf be glad to know through any of your correspondents 
whether the Araucaria 1s often known to bear cgnes in the 
Brit:sh Islands ? ° s °- 

A plant of the common Araucaya în my garten here was 
blown down in a severe gale two years ago It as a wll- 
grown plant abou? 20 feet Bigh, and vgw healthy I replaced 
it on tW@e spot, supporting ıt by ropes well p nned down , 

This autumn it has come out covered with cones all over tle 
top branches, I have neve% seen them*before, and I think they 
must be rfe They are terminal orf the branches, whych bear 
them—sit upriglft upon them—and are of a very handsome 
ovate form No scales are visible—the actual seed-vessels 
being covered and concealed by a thick coating of modified 


leaves or needles, narrowed, elongated, and termimating in 
hooked bristles ARGY. 
Inveraray 
ad On the Soaring of Birds . 


Ir ıs a pity that so many of your correspondents on this 
subyec#fail to grasp the elementary and self-evident fact that no 
common horizontal movement, relatively to the surface of the 
earth, of the air in which a bird is immersed tan by any 
possibility enable it to soar Upward convection-currents, and 
upward slants may have something to do with the question, as 
may also the existence of different horizontal currents i 


P 





R 


Thas, let there be two horizontal currents, A and B, m oppo- 
site direc*ions, of to miles an hour each, and Jet a bird arrive at 
Q, down the path PQ, moving through the air at Q with a 
velocity of 5 miles an hour On passing into the current B, 
it has a velocity relative to B of 20 miles an hour ın the direc- 
tion of curent A, and of § miles an hour in a perpendicular 
direction By poper adjustment of the wings, this relative 
velocity can be converted into work, and spent in hfting the 
bird, to a higher altitude, so that, on arriving at S, its velocity 
relatively to the A current ıs again 1educed to 5 miles an hour, 
and the circumstances at Q ae exactly reproduced When Mr 
Magnus Elix began his communication (August 21, vol xir 
p 397) I expected that he was geing to suggest this explanation , 
but though he commences with the supposition of the bird passing 
from one current to another, he goes on as if the bird afterwards 
remained constantly in Mme current? 

An upward c@nvection-@urrent, gs suggested by Mr O Fisher 
(September 4, p 4573, 18, no doubt, a ver a causg for a bird’s being 
assisted ın Joating, but has Mr Fisher reflected or calculated 
whether it 4s an adequate cause for actual soarmg? Natural con- 
vection-curzents can seldom have a rate of more than a few feet 
per second, whereas a velocity bf 20 feet per second wowd be re- 
quired to sepport a bird which weighed I pound forgvery square 
foot of supporting surface—wing, tail, and bady It 1 true 
that, ın soaring, the rapid horizontal motion probably inqreases 
the horizontal support of the air, just as the transvérgse motion 
of the sails of a windmill through the airsgurrent propelhng 
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them mere&ses the horizontal pressure, ag 1sproved by the fact 
that windmills evolve mor® work than they would be calculated 
to @volve if the pressur® were the samg as when they are at rest 
The great difficulty, however, in all Pese explanatwns ıs that 
birds soar under circumstances which render these explanations 
ınapplıcable Inthe open ocean, where a steady wind 1s blow- 
ing, where®there are spy no upward convection-currents, 
and where, equally certanfly, there are no cross currents or diverse 
horizontakcurrents, where from the smoke of the steamer itas 
obvious that*the afr 1s reovmg guas: rigidly—that 1s, without 
perceptible internal motiog—birds nevertheless soar to Perfecyion 

As definitg ingtances, however, are of more value tgan abstract 
statements, I gubjoin copy of afi actual observation made by 
myself and a friand some yegrs ago As the eyes become tired 
anddazzied În followmg the same object intently, we took it in 
turns to watch the birdgexchangin® watch when the bird was 
so situated as to be easily identified e 

** Walmer Castle, May, 4, 1876” (on voyage home from the 
Cape) —‘* Observed a Common gWil for rr minftes by the 
watch, {bowing the slap "without flapping a wing ©The wings 
were used occasionally, but with a slow nfotion, as if for 
balancing or changing dnection The tail was occasionally 
altered in position when the bird ascended or descended 

‘, During the time of observation, the bird sometimes followed 
the ship wlth a steady motion, without apparently changing its 
height or velocity. Occasionally it veered to right or left a 
distance of a hundred yards or so, it rose and fell in altitude, 
changed its direction, fell back or overtook the vessel, without 
any apparent muscular effort In overtaking the ship it seenfed 
rather to rise than to fall” (though this ıs very difficult to 
judge of, because one cannot allow with any exactness for per- 
spective or pdtallactic change of position) 

s The direction of the wind, relatively to the ship, was E by 
N , its velocity, as estrmated by Captam Webster, was 7 The 
course of the ship was N.E 4N , its rate 8 knots 
* “While followmg the ship, the bird was often within 15 
yards, at which time there was no perceptible equality in the 
horizontal angles of its wings, and no peiceptible angle made by 
the axis ofits body with the ship’s keel 

‘f In moving to right or left out of the ship’s course, there was 
generally a change of level ’ F GUTHRIE 

South African College, Cape Town 





a 





The Value of Attractive Characters to Fung: 


THE importance of attractive colours and odours and of 
modifications of form to flowermg plants ıs now perfectly under- 
stood , but the value of attractive characters to fungi has received 
comparatively little recogmition At first sight it would seem 
unnecegsary that a plant, msusceptible of fertilization, should 
possess characters apparently designed to enlist living creatures 
in its service there is no pollen for them to carry, and no ripe 
seeds for them to distribute, and yet attractive characters, such 
as colour, taste, and odour, #re extremely well marked , 

The colours which fungi eahibit clude almost every hue 
from white to black We have the brilhant red of the Peziza 
cups, the orange-scarlet of the Amanita muscarius, with its 
cap gaily speckled with white, the crimson of the Russula 
emelica , the rich yellow of the Cantharellus cebarius, the blue 
of the bruised Boletus uridi@ , the amethyst of the Agaricus 
faccatus , and the dark green of the bruised Lactarius deliciosus, 
with every possible shade to the deepest jet But not only have 
fang colours that are attractive by day , some, lıke the Agarzcus 
oleatzus, are phosphorescent by might Many tropical species 
loght up the jungle in the hours of darkness , and 1n this country 
the coalamines are often fourd illuminated by one of the poly- 
pores which propagates itself on the timbers of the workings 

The tastes and odouis of fungi are equally varied and attractive 
Many Agarics have an odour of fresh@neal , the Hydnum repan- 
dum rejoices 1n the flavour gf oysters , the Æ millaria mucedus 
in that of nutg, the yellow Chanterelte in that of apricots, 
others have the scents of various flowers, such as the violet and 
woodruff, or of aromatics like amse, while a jarge number 
have an indescribable damp cellar or fungus smell, such as slugs 
dehgig in Many, like the Shameless stinkhorn, Phallus im- 
pudjeus, @mit an intolerable stench which so strongly resembles 


© “the carrion of some woodland thing ” 


e 
that blp-flies and ravens quickly find ıt out 
+ There can belittle doubt that these are attractive characters 
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What, then, can be fhe service which these characters induce ‘ 
animals to perform for fungi? To ansyeg, thas let*us review 
briefly the life-historyewf any fungus possessing Characters of an , 
attractive kind . 

The common mushtoom, Psalhota campestris, 1s partictlarly 
agreeable to sheep and oxen, and 1s abundant ın aytu@n in rich 
pastures Although there ıs still much ın our Rnowledge of its 
life-h®tory that 1s incomplete, yet ıt ıs evidently composed of twe 
main perféds first, a paranc perio? passed in fhe body of an « 
animal host , and secondly, a saprophytic period passed on som? 
para organic soil Let us sow the spores of @ripe mifshroom 
as caretully E we may, none of them will grow the first stage 
of the mush:dom’s existencg must be passed in the body of an 
animal host , and as horses, sheep, and oxen are all readily at- 
tracged by its taste and mealy snfell, ıt has never any difficulty 
in finding a host to take ıt m i 

When once the spores have passed from the body vf tÊe 
Rost, they produce a mycelium, from which the future mush- 
room 1s formed The connection between fungi and animal 
droppings ıs a matter of veiy early obs@rvation, and our 
forefathers were wont to beteve that sertan evil species came 
from the body of the Wicked One, and famiharly called them 
Tode’s-stools, or Devil’s droppings . o’, 

In this division of the life-history of fungi I believe we havg 
the key to the value of attractive characters Horses, oxen, 
sheep, foxes, squirrels, moles, birds, sils, and msects arg all 
attracted by appropriate scents, tastes, and colours, and athe 
forms and habitats of fungi are those which haye best succeeded 
in attractigg their particular host? There 1s no hving beinge 
eithegreat enco&gh or small enough to escape the attentions of 
these plants ın their ceaseless eylea®burs to attract , and among 
fungi, just as among flowering plants, every*vanatich of form, 
scent, and colour has been pewpetuated and deyeloped, because 
it has been successful in attracting and m thus sequring Mhe 
multiplication of the species © 

The subject ıs one, I thnk, tha requires the gathering toge- 
ther of much individual observation in all parts of the world , 
and ıt would be well if those who have the opportunity would 
note at the time the name of the fungus and its observed host, 
and if students of biology who possess facilities for laboratory 
work would follow the matter still further by artificial cultures, 
and so determine the changes that take place in the bogy of 
the host, and the course of the alternating sexual and agamous 
generations CHARLES R STRATON 

Wilton, Salisbury 


. Extraordinary Flight of Leaves, 


Mr SHAw’s letter (NATURE, vol xlu p 637) 15 a cygriously 
corroborative fact in support of Mr Wallacas theory of the 
wind being an agent for the dispersion of seeds, which he so 
strongly urges ın his book, ‘‘ Darwinism,” to account for the 
universal distribution of many plants Foi if, as*the letter 
intimates, such weighty objects as oak-leaves sam be conveyed 
through the air ın sch vast numbers as to cover angarea two 
mules long by one ın width, then ıt would not require a wide 
stretch of imagination to conceive that mmiature objects lke 
seeds, delicately winged for flight by Nature as so many are, 
might travel by thousands for hundreds of miles ın favourable 
winds 

Speaking of leaves, on the morning of that severe frost las‘ 
week, I observed a h€rse chestnut, m full folfage, showermg 
down its leaves with extraordinary rapidity, so that ın three 
hours the tree ws bare—half the IeAves were yellow, the rest 
still quite green ©The gardene gathered twelve large barrow- 
loads from beneath ıt R Harc THOMAS 

November 1 e ° ° 
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Koegig’s Superios Beats 


THE interesting experiments of Dr Kcenig at the meeting of 
the Physical Gociety on May 16, and described fn Nature 
{vo} aln p 190), have induged me to offer your readers the 
following view of Dr Kcenig’s superior beats and beat-tones 

If ye look for the physical cagise of the superior beats, we 
find nothing but the inferior beats themselves to buld upon 
But if we can admit that inferior beats maf be ın an ascending 
apd descending scale of intensities, we have at once the structure 
of a beat whichemay bé appropriately termed g superior bgat, 
vız the beat resulting fiom the pewtodic recurrencegof a maximum 
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and minigjum mf@uor beat, in the same manner as the inferior 
beat ıs the resy® of tpe periodic recurrence of a maximum and 
minimum vibration r bs 
w, all inferior beats can Ve diy:ded info,two classes—similar 
and dissimilar beats The four beats given by 128 vibrations, 
with 124®vieratgons in the second, are perfegtly simular beats, 


e 
because the ratio 128 is 4% 3? ze the ratio m its simplest 
° 124 @4 X 31 ee. ry 
2 


“form 15, 3”, giving one beat under precisely the same couditions 
231 giving y 





of phase coincidence, ateach quarter of asecond But the four 
beats given by 127 vibrations, with 123 1m the sdétond, are dis- 
syrilar beats , because the two S M M ’s, though together four 
times in the same phase in the second, these coincidences are at 
different parts of the wave-length , juSt as the hands of a Watch 
Rre twelve times together ın one complete revolution of the hour 
hand, but at different parts of the fal 

Another example will complete my megnmg The example 
1s an experimentedescribed by Dr Koenig gp his valuable work, 
“Expériences d’Acousyjque,” withe the two tuning-forks making 
1 and 40 vibrations in the second, English measure Five 


edistinct beats were beard along with the beat-sound of 35 beats 


ein the second Here we have the interval ratio 75 m X15 
40 5x8 
shgving (15 — 8) or tenga beats recurring five times in 
the second And we have apparently no other physical quanti 
ties to deal with So that st appears a necessary conclusion that 
the seven dissimilar beats art in an undulatory order gf intensity, 
in order to account for the five superior hea of Dr Keeng 
The construction 1s the simple Each recurrence of the 7 
dissimiaf? beats #8 marked by a beat, and there are 5 of these ın 
the secgnd These are the 5 sgperior beats formed out of the 
x 7, er 35 inferior beats 
‘or this reason I have introduced the term cycle for the 
resultant generating curve foymed by two S H M ’s of unequal 
perigdic times The curve o1 cycle is traced by the extremity 
of one"generayng radius revolving about the moving extremity 
of the other as a centre, and is complete when the two radn 
return to their original position The cycle may be of long or 
short period In the octave interval itis very short Wuha 
negly perfect unison it 1s very long In every cycle there ıs at 
least one beat There may be many dissimilar beats, but there 
cannot be any similar beats in the same cycle The superior beat, 
number 1s, then, the number of cycles in the second, and the 
inferior beat-number is the product of the number of cycles into 
the number of dissimilar beats mn the cycle 
According to this theory, therefore, the superior beats heard 
on the occasion referied to should be accounted for as follows — 
(1)"When the two tuning-forks were executing 120 and 64 
vibrations respectively E the second, eight superior beats were 
120 8 xX 15 ` 
heard, becanse 64 Ses gives 8 cycles of 7 dissimilar 
beats, ın ea@lseecond of {ime 
(2) When the forks were making 96 ang 64 vibrations, or the 
fifth mterval, 3/2, 1t would be more cortect to say that there 
were no superior beats than to say that “the inferior and supe- 


rior beats agree in frequency ” Because the ratie 96 32.43 
64 32x2 

shows 32 cycles of only one beat ın each 
In hke manner all the other exPerimegits given in detail in 
the text of Juhe 19 (p 190) can be Acounted for But there 
is an explanatory example given by Dr S P Thompson, 
which, if verified by el ve must be fagal to my theory 
of Kcenig’s superior begts Thus ulustration gives 92 infe- 
rior beats and 8 superior beats in 492 and 100 vibrations of 
the plimaries , while, according te the theory juşt sketched, 
KA =æ ora , shows only 4 superior beats ith 392 inferior 
beats Only Dr Keoemf’s valuable ın% uments could satisfac- 


torily decide between them, and I should be glad to know 1f my 
building Annot stand On the other kand, DreMolloy’s elegant 
experiment, described in NATURE (vol xlu p 246), 1s in favour 
of the cycles of dissimilar beats, inasmuch as these account for 
his three beats directly frog: the primanes without thg aid of 
secondaries In this eaperiment the prumaries were 384 and 255 


yibrations in the second, and the ratio 384 = Be shows 3 
. 
sapenor beatsewith 43 dissimilar beats in 129 mferior beats 
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THE CELL THEORY, PAST AND PRESENT? 
i. ae i 


° 
[NX taking the chair at the first general meeting of the 
Scottish Mrcroscopical Society, I would offer to the 
members my hearty thanks forfhaving doffe me the 
honour to choose me as the Predident under whom the 
work of the Society is to be inaugugated, and dung 
whose ipeumbency the Sotiety 1s*to begin to substantiate 
its®claim to have an existence amongst the scientific 
Societies In Scotland . o 

As myself engaged ın biologieal studied, it 8 only 
natural that my attention shdlild have Deew more par- 
ticularly direct®d to theeuse of thg gnicroscope in connec- 
tion with them, and to the influence which it has exercised 
or their advancement | Since the tıme of Hooke, Grew, 
Malpighi, and Leeuw&nhoek, th's influence has been 
continuofs and progregsive The emprovements in the 
instrument during the present century have led to dis- 
coveries of the utmost value in the structure of plants 
and animals, and to generalizations of a wide-reaching 
importance « 

One of, 1f not the most fundamental of these discov€nies, 
was the recognition of the anatomical umit, which we call 
a cell, asa common element in the structure of organisms 
Qur conceptions of the structure of cells, of the relative 
function of their constituent parts, and the mode in which 
cells gre developed and multiply, has varied very materi- 
ally from time to time I purpose to pass n? review those 
aspects of the subject which have attained pronginegce, 
and have influenced the course of investigation ; 

Dr Robert Hooke was one of the first men of science 
to employ the microscope in the study of the structure of 
plants and animals A chapter in his “ Micrographia” 
(London, 1665) 1s entitled “ Of the Schematisme or Tex- 
ture of Cork and of the Cells and Pores of some other 
suck fiothy Bodies” This 1s probably the first use of the 
word cell in histological description In the course of 
this chapter he refers to the hghtness of cork, which he* 
compares with froth, or an empty honeycomb 
stance, he says, is wholly filled with air, which ‘1s per- 
fectly enclosed ın little Boxes or Cells distinct from one 
another” Further, he gives an idea of the dimensions of 
these cells by stating that about sixty could be placed 


endways in the 4th part of an inch, and that 1,166,400 ° 


could be placed in a square mch He thinks that they 
are the channels through which the juices of the plant are 
conveyed 

The term cell was also employed to express a definite 
morphological unit by Dr Nehemiah Grew,? who shares 
with Malpighi the glory of being one of the fathers of 
vegetable physiology When describing in his “ Anatomy 
of Plants” the skin of the root (p 62), he says the par- 
enchymous material is “ frequently constructed of exceed- 
ing little Cells or Bladders,gvhich, in some Roots, as of 
Asparagus,cut traverse, and, viewed through a Mıcroscope, 
are plainly visible These Bladders are of different sizes , 
in Buglos larger, in Asparagus less, and sometimes they 
comeceide and disappear ” 

In his account of the parenchyma of the bark he again 
uses the word cells (p 64), an& says that “ each 1gbounded 
within itself, so that the Parenchyma of the Bargue is 
much the same thing gs to itseconformation, which the 
Froth of Beer og Legs isgsa fluid, ora piece of fine Manchet 
as a fixed bod?” These cells Are so small as “ scarcely, 
without the microscope, to be discerned , ” more usually, 
however, Grew applies to them the term bladders or 
vesicles In the chapter on the vegetation of roots he 
speaks of the sap swelling afd dilating the bladders, and 


® 
? The Inaugural Address delivered to the Scottish Microscopical Society, 
by Sir Willam Turner, F R SS L and E , President of thè Society 
2 “The Anatomy of Plants,” London, and ed, 1682 ‘Lhe s eral *book» 
mto which Grew divided his tregtise were presented to the Royal Society of 
London at various dates between 167r and 1675 e 
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as being feymented therein, 4s transmitted fiom bladder 
to bladder, and leaving cgrtain of its ericiples adhering 
to them He’ thus recpgnized that the cells or bladders 
played an important part m the nutrition of the plant 
Almost, indeed, he seemed to have grasped the idea that 
they exercised a selective or secreting influence , for, in 
describing ehe parenchgma of the fiuit of the lemon, he 
speaks (p 180) of “ ins little Cels which contain the 
essential dyl of the fruit,’ whilst, he says, in otheg 
bladders ‘lis the®acid myce ofthe limon” =. 

Malpighi, whose workon the anatomy of plants {“ Aga- 
tome Plantarum,” London, 1675) was almost @otempor- 
aneous® with ehe treatase of Grew, had also seen the 
stiugtures woicl? Grew named cells or bladders, and had 
deatnated them wé7zcu/z, and beligved tha they could be 

separated from each ofher In a subsequent tregtise 

(“@pera,” vol u p 41, 1686) he described the lobules of 

fat in animals as consis@ng of adiose vesicles ° 

Leeungahoek, in the cburse of his microscopicenquiries 
into the structure of plants, gave the name bf globules to 
many of the objects which we now term cells, though he 
expressly states that they were not perfect spheres? 

Clopton Havers, in his treatise on the skeleton, de- 
scrib&d (“ Osteologia nova,’ p 167, 1691) the vesicular 
structure of the marrow, and compared it, when seen 
under the microscope, to a heap of pearls 
e Alex Monro, grzmus, in his work on the bones 
(“ Anatomy of the Humane Bones,” Edinbuigh, rst ed, 
1726, 2nd ed, 1732), when writing on the medullary 
structure, stated that it 1s subdivided “ito commuficat- 
ing ,vesjculas Cells, in which the Marrow 1s contained 
Hence it 1s that the Marrow, when hardned and viewed 
with å Microscope, appears like a Cluster of small Pearls 
This Texture 1s much the same as what obtains in the 
other cellular parts of the Body where Fat 1s collected, 
only that the Cells containing the Marrow are smaller than 
those of the 72nzca adiposa or cellulosa elsewhere” 

Caspar F Wolff? also 1ecognized that fat was con- 
tained in small vesicles, surrounded by a fine membrane 
He conceived also that the developing organs, both of 

: plants and animals, consisted of a viscous substance which 
contained cavities, cells, or bladders w hich communicated 
with each other 

* Fontana figured the fat vesicles, both free and sur- 

rounded by the fibres of the areolar tissue * 

Murbel, in his botanical writings,? published at the be- 
ginning of the present century, stated that vegetables 
were composed largely of cells He described Ze dessz 
cellulazre as composed of les cellules, which were con- 
tiguous with each othe:, so that the walls were in common 
These walls were extreme thin and translucent, and 
sometimes riddled with pores The term cells was also 
used both by his contemporaries and immediate succes- 
sors in their writings on the anatomy of plants 

But anatomists experienced much greater difficulty in 
distinguishing the presence, of cells in the textures of 
animals It is true that from the time of Malpighi and 
Leeuwenhoek, the globules or particles had been re- 
cognized in the blood, but it 1s only within a compara- 
tively 1ecent period that their cellular stiucture was 
determined Both Bichat (“ Anatomie générale,” Paris, 

, 1812JandeBéclard (“ Elémene d’Anatomie générale,” Pans, 

* Samuel Hoole, who translated many of Leeuwenhoek’s writings (London, 
1799, part 2, p 178), when desgnbing big 21, on Pl vi, says that the 
globules of meal are enclosed as ıt were in cell® and that some of those ceils 
are represented at H in the figure | Leeuweghoek, himself, however, in his 
description of the same figure (“ Efistola physiologicez,”"*Delphis, 1719, p 
25), does not use th@word cellula 

2 *Theorta Generatioms ” editto nova, 1774 Commentary “ Ueberdie 

Nutritionskraft,’* by Blumenbach and Born, St Petersburg, 1780 

3 See his essay Sur la structure primitive du corps animal” in his 
“Traite sur le vemn de la Vipere,” Figrence, 1781 (PI vin, Figs 19, 20) 

4 'Trflté d’Anatome et de Physiologie vegétale,” t 1 Pans An x, 
t Exposition @e la lheone de l'organisation végetale,” Paris, 1809 Ch 
Robin, in the artigle © Cellule,” “‘ Dict Encyclop des Sciences medicales,” 
Paris, g873, credits Mirbe! with having introduced the term ‘‘cellules, but 


the extracts given in the text show that its English equivalert, celis, had 
been in use for upwards of a century before Mirbel wrote 
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1823}, m their impgrtant treatises on general anatomy, 
made no reference to cells as elements® of the tissues 
Both¢hese authors kgd chapters du iMs% c&iclare or du 
système cellulaire, a term which had been in tse from the 
eaily part of the las? century But by the tela celluitsa 
or cellular tissue, anatomists meant that form Qf tissue 
which we now mòre appropriately call areoMr tissue, the 
so-calf®d cells of which are not microscopic closed * 
vesicles, But areola or sy@tces bounded by the fibres or 
laminz of which the tissue 1s chiefly composed ! Béglard, 
in his description of the adipose tissue, st@ted that the 
lobules of fatecons®ted of microscopic vesicles qy to gto 
of an mch in diameter ‘he vesicles, he says, have walls, 
but they are so thin as to be indistingmshable Thè 
presénce of organized veficles or globules in the tissues of 
animals had thus been recognized, but ıt needed furthei® 
observations and facts in order to bring them into 
association with the cells of vegetable tissue 

This was supplied by the discovery in 1931 by the great 
Enghsh botanist, Robert Brown, ef the “nucleus” or 
“areola” in the cells of the epidermis, and other tissues 
m Orchideze and many other families of plants * 
ing closely upon this discovery were the observations of @ 
Schleiden, published in 1838 (“ Beitrage zur Phytogenesis,” 
Muller’s Archiv, p 137, 1838), thatethe nucleus waf a 
universal elementary organ in vegetables Schleiden alo 
came to thg cohclusion that the aucleus mst hold some 
close relation t@the development of the cell itself, and he 
consequently called the nucleug a “cytoblast ”? Schlerden 
further discovered that the cytoblagts contained one o1 
inore m.nute circumscribed “spots,” or “rings, OL 
“points,” which he considered to be formed earlier thag 
the cytoblasts, and which were regarded by him as hollow 
globules, and were subsequenely named by Schwann 
“ nucleoli ” Ped 

The cellular structure of some of the aifimal tissues 
had also begun to be recognized Tupin had noticed 
the resemblance between the epithelium corpuscles found 
in vaginal discharges and the cells of plants Johannes 
Muller had discovered that the chorda dorsalis of fishes 
was composed of separate cells provided with distinct walls, 
though he did not detect a nucleus in them Puikinye, 
Von Baer, Rudolph Wagner, Coste, and Wharton Jones 
had seen the germinal vesicle within the animal ovum 
E H Schultz had observed the nucleus in the blood 
globules, and Valentin and Henle had seen ıt in thegcells 
of the epidermis The way was thus prepared for a fuller 
recognition of the essential correspondence between the 
elementary tissues of plants and animals and for a wider 
generalization Science had not long to wait, for an ob- 
server who could talee a comprehensive grasp of the whole 
subject, and in 1839 Theodore Schwann publish + his 
famous researches into the structure of animals and 
plants, in which he announced the impoitant generaliza- 
tion that the Bues of the animal body aie composed of 
cells, or of materials derived fiom cells — 

“That ther@is ome universal principle of development 
for the clementary part of organisms, however different, 
and that this principle 1s the formation of cells” 

Both Schleiden and Schwann entertained the idea, 
which had long before been pesené in the mind of Giew, 
that a cell was a microscopice bladder or vesicle J: its 
typical shape they regarded itgas globular o1 evoid, though 
capable of undergoing many changes of form This 
vesicle possessed a ce membrane œ wal!, which enclosed 

e 


1 The term ccl’ular tissue was onginally appl«d to thf teure from a 
fancied resemblince®o the $roper cell tissue of plants , the walls of the cells 
of whigh were believed to be formed offa frimew rk of fine fibres 

- * Crgans ard Mode of Hecundation in Urchidew and Asclepiadea,” 
Trans Linn Sos, vol xvi, 1833 reprinted in * Miscellaneous Botanical 
Works,” @u1 1 p str Ray Society edition 

3 Fontana dop cit ) figured the ‘ globules” or scales of the epidermis, in 
which he recognized the nucleus, but he neither gavé@it a special name, ner 
knew its importance (Plate1, Figs 8, 9, 10) 

4 Mikroskopische, Untersu@hungen,” 1839, and preliminary notices 
Froriep’s .Votzzen, 1838. s 
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e* contents that®weie either fluid or 
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mewhat more con- 
sistent ,E:ther®attached to the wall or embedded in it 
was the nucJ@us®wéich in its turn contained the nycleo- 
lus Schwafin, however, recognized’ tp 176 of Sydenham 
Soteety’s translation of Schwann’s memoir) that many 
cells dig not exhibit any appearance of a cell-membrane, 
but seemet t® be solid, and had their external layer some- 

e whet more compact As showing, however, the impartance 
which Schwann attached to tive -cell-wall, I slfould state 
that he regarded the chemical changes or metabolic phe- 
nomena as he termed them, as being chiefly produced by 
the cell-membrane, though the nucleuse mght participate 
He explained the distinction begween the character of the 
cell contents and the cytoblastema external to the cell, to 
the power exercised by the cell‘membrane of chemécally 
altering the substances which it 1s either in contact with 
or has ,1mbibed, and also o? separating them so that 
certain substances appear on the imner and others on 
the outer surface of that membrane. In this way, he 
accounted for the sgcretion of urea by the cells lining 
the urimiferous tubes, and for the changes which not 


e* *unfrequently tak@ place ın the cell-membrane itself by 


ethickening or deposition of layers on or within it 

Schwann describgd the nucleus as either solid or hollow 
aml vesicular, in the latter case being surrounded by a 
smooth structureless membrane, whilst the contents of 
the nucleus, ether than, the nucleoli, were ın his view 
either pellucid or very minutely granulous, . 

Both Schleiden and» Schwann conceived that ın the 
formatın of æ nucleus a thucleolus was first produced, 
that arpund ıt new moleculeş were deposited for a certain 
distance, and then a nucleus was formed When the 
nficleus had reached a certain stage of development, new 
molecules were depositedeupon its exterior so as to form 
a stratum, which when thm was developed into a cell- 
membrane, but when thick only its outer portion became 
consolidated mto a cell-membrane Immediately the 
membrane became consolidated its expansion proceeded 
by the progressive reception of new molecules , the cell- 
wäl separated from the cell nucleus, and a vesicle was 
formed , the intermediate space at the same tıme became 
filled with fluid, which constituted the cell contents 

Schleiden contented himself with httle more than a 
simple statement of what he conceived to be the process 
of cell formation in plants, but Schwann entered into 
an ejaborate survey of cell-hfe both in ammals and 
plants, and feunded ,on ıt a theory of cells applicable to 
all organisms 

Schwann conceived that there existed in organized 
bodies 2 golid amorphous or fluid substance to which he 
gave the n@™e cytoblastema, this subgtance might be con- 
tained? either within cells already existing, or else be 
situated in the interspaces between cells , and he believed 
that the cytoblastema for the lymph and blood corpuscles 
is the flud lymph-plasma and hquor sangifinis in which 
these corpuscles float He held that in the cytoblastema 
new cells are formed in the manner gust described In 
animals he ‘ays itis rare for cells to arise within pre- 
existing cells , more usually they arise in a cytoblastema 
external to the cells atieady present Sgbleiden, on the 
other hand, maitamed thatan plants néw cells were never 
formed in the intercellular sybstance, but only within pre- 
existing cells The idea ohyio@sly present in éhe mind of 
Schwann was that the process of cell formation in a 
cytoblastema had some affinity wıth that of crystallization 
He figuratively ¢ompares the cytoblastema to a mother- 
liquid ingwhrch crystals are formed. He speaks of mole- 
cules being deposited aroynd a nicleofus to form a 
nucleus , of a nucleus growing by a continuous deposition 
of new molecules between those already existing , and of 
the cell berg formed around the nucleus by a progressive 
deposition of new molecules , and ın more thar one pas- 
sage he indicated that this deposition 1s a precipitation 
He obviousy considered the principle eof formation of 
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the cell around the .nucleuseas the same 4s that of the 
nucleus around® tha nucleolus, a process which Valentin 
subsequently described as heter8geneous oufcum-position 
But Schwann at the same tufe showed that, with 
referenc@ to the plastic phenomena, cells differed from 
crystals in form, structure, and mode of growth , for whilst 
a crystal increases only by the exgernal &pposyion of new 
particles, a cell grows both by th@! method and by the m- 
qususcepa of new matter between the particles already 
eposited The difference, he gays, $ yet more marked 
mathe *fetabolic phenomena, which he conceived to be 
quite peqlar to cells Cells and crystajs, however, he 
considered resembled each other „in this peint, thet solid 
bodies of a definite and regujar shape Wre,formed ina 
fluid at the exgense of g substance held in sofution by*that 
fluid, for both attract the substar@® dissolved in the fluid 
SchWann concluded his memoir by advancing, £s a pps- 
sible hypothesis, the væw that organisms are nothing but 
the forma under which “substances capable of ymbibition 
crystallize, amd althofgh this hypothesis involfed. very 
mtch that 1s uncertain and paradoxical, yet he considered 
it to be compatible with the most important phenomena 
of organic hfe Schwann inclined, therefore, fo a 
physico-chemical explanation of cell-formation an@ cell- 
growth 
Shortly after the publication of Schwann’s famous 
memoir, Henle, who had for some years been engaged ip 
microscopic investigations on the tissues, published his 
well-known treatise on general anatomy! He attached 
greafimportance in cell formation to extyemely minute 
particles, gyyoy tO pba Of an inch in diametgr, which he 
called elementary granules He conceived th&t these 
appeared in a blastema, that several aggregated together 
to form a nucleus, ın connection with which he thought at 
not improbable that a cell subsequently formed He 
looked upon the elementary granules as the first and most 
general morphological elements of the animal tissues, and 
he regarded them as vesicles consisting of excessively 
minute particles of oil coated with a film of albumen It 
should be stated that Henle s observations on cell formas 
tion were conducted to a large extent on the products of 
inflammation, and on the lymph and chyle, ın all of which ° 
fatty and granular particles abound 
As regards the part which the nucleus plays ın the pro-+ 
cess of cell formation, both Schleiden and Schwann 
regarded it as of prime importance, though ın the sub- 
sequent Jife of the cell they considered that its function 
terminated Schleiden stated that, subject to cettain ex- 
ceptions which he enumerated, it 1s rare for the cytoblast 
to accompany the cell through its entire vital process— 
thatgt is often absorbed either ım its o1iginal place, or 
cast off as a useless member, and dissolved in the cavity 
of the cell Schwann, whilst contending for the exceed- 
ingly frequent, if not absolutely universal, presence of the 
nucleus yet held that in the course of time it usually 
became absorbed and disappeared, so that it had no per- 
manent influence either on Che life of the cell or the re- 
production of young cells, though he recognized that it 
remained in the blood corpuscles of some animals 
Henle, again, maintained that, as there are nucle: without 
nucleoli, so also cells exist without nuclei, and that new 
cells may arise without the least trace of cytoblasts ° 
At about the same time, and also immediately after the 
publication of the important investigations by these 
eminent German obsefvers, a young graduate of medicine 
of the Universfty of Ed&burgh, Dr Martin Bary, stimu- 
lated, he says, by’ the researches and encouraged by 
the friendship of Johannes Muller, Ehrenberg, Rudolph 
Wagner, and Schwann, undertook elaborate researches 
into the structure of the, ovum, more especylly in 
mammals Hıs results were published in a series of 
memoirs printed in the Transactions of the Royal Society 
I “ Allgememe Anatomie,” Leipzig, 1841, also French tr: slat$n by 
Jourdan in “ Encyclopedie Anagomique,” vols vi, vu, Paris, 1843 
» -e ; 
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of London ‘from 1838 to P8412 In these embryological 
memoirs, Barry announged several important discoveries 
In hus first niemoir (p38) he pointed out that the germinal 
veSicle which had Been dscovefed in the Tgammalian 
ovum by M Coste and Mr Wharton Jones was the first 
part of the ovum to be formed both in mammals and 
birds, and he thoughg that this was probably the case 
throughout the anima kingdom In his second memoir 
(1839) hg extended to the mammalian ovum an obserwa- 
tion which flad béen made by Prevost and Durags on the 
ovum of the frog, and ky Ruscon: on the ovum ın osseous 
fish He g¢lesgribed the formation within tte rabbit’s 
ovumf theebody which he named, and which has been 
known sing: h® time as the mulberry-like structure This 
bofy arose at first as two vesicles, then ae four, and so on 
m multiple progressi, so that Barry was the frst to 
recognize in the ovum of mammals the process which we 
now know as the segnfentation df the yelk Me showed 
that thg yesicles of the mulberry Rody were cell@, and that 
each contamed a pellucid nucleus, and th&t each nucleus 
presented a nucleolus Further, these vesicles arranged 
themselves as a layer within the zona pellucida 

Rarry’s third memoir was published in 1840, and as he 
gav@ it the subsidiary title of “A Contribution to the 
Physiology of Cells,” ıt ıs clear that he regarded his 
embryological inquiries as having an important bearing 
on the facts of cell-formation and function He repeated 
his observations on the formation of the mulberry-like 
body, and now recognized that its component celjs had 
been derived from the germinal vesicle, the contents of 
which entered at first into the formation of two cells, each 
of which presented a nucleus which resolved itself into 
other cells, and by a repetition of this process, the cells 
within the ovum became greatly augmented in number 
Further, he stated that the whole embryo at a subsequent 
period is composed of cells, filled with the foundations of 
other cells Although we may not agree with all the 
details given by Barry in his account of these observa- 
tions, yet there can be no doubt that he had early recog- 

enized the important fact, that ın animals new cells arose 
within pre-existing cells, as Schleiden had affirmed to be 
the case ın plants, and that the nucleus acted as an ım- 
portant centre for the production of young cells In re- 
cognizing the endogenous reproduction of young cells in 
animals, Barry made an important advance on the view 
entertained by Schwann, who regaided the endogenous 
production of cells as quite exceptional amongst animals 

In thts same memoir Barry incidentally mentioned that 
he saw ın the ovum of the rabbit a cleft or orifice in the 
zona pellucida, and that on one occasion he observed 
what he believed to be the*head of a spermatozoon within 
the orifice Two years afterwards he read to the Royal 
Society (Phil Trans, vol cxxxm , read December 8, 
1842) a short paper, ın which he announced that he had 
seen a number of spermatozoa within the ova of the 
rabbit, and in October 1843,he published a figure of an 
ovum with spermatoz®a in its interior (“ On Fissrparous 
Generation,” Edin New Phil Journ , October 1843) 

In a memoir on the corpuscles of the blood, published 
in 1841, Barry announced a still more defimite conception 
of the function of the nucleus He directly traversed the 
statement of Schleiden, tleat the nucleus, after having 
given origin to the cell-membrane, has performed its chief 
office, and 1s usually cagt off and absorbed, as well as 
that of Schwann, who had never, except in some instances 
in fat-cells, observed arything’to be produced by the 
nucleus of the cell Barry stated that the nucleus 1s a 
centre for the origin, “not only of the transitory contents 


? Phil Trans, vols cxxvm ~cixxy The value which was attached to 
these m@mouirs at the time may be estimated by the fact that the Royal 
Society of Igndon awarded to their author ın 1839 cne of the Royal Medals 
‘The neglect intowhich Dr Barry's writings have since fallen 1s largely due 
to the disbelief in his subsequent descriptions of the spiral structure of 
anuscular fibre, of blood-corpuscles, and indeed of the elements of the tissues 
generally 
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of its own cell, butealso of the two or thgee princfpal and** 
last formed cells destined to succeed, t cell, and m 
factethat by far thaægıeater portion of the nacleus, instead , 
of existing anterior to the formation of the cell, arises 
within the cavity” Further, he says, “young ® cells 
originate through division of the nucleus, of,tle parent 
cell, instead of arising as a soit of productof crystalliza- 
tion 4n Pe fluid cytoblastema of the paregt cell ’* HÈ 
regarded the division of*the nucleus ın pus corpuscles * 
as not artificially produced by the agency of acete acid, 
as wag held by Henle and Schwann, but af a part of the 
process byewhich cells were produced, and apparently 
universal in its operati@h é 

In a paper published in 1847, Dr Barry summarized 
his ‘observations on the nucleus of animal and vegetate 
cells, and whilst expressing certain opinions on the mode 
ef formation of the nucleolus and nucleus and tke growth 
of cells which cafinot now be accepted, he continued to 
maintain that cells*are descended from an“original mother 
cell by cleavage of the nucleus, and all subsequent nuclei 
are propagated in the same way by fisgiparous generatidh, , 


Every nucleus, therefore, was a sort of centre, inheriting ® 


more or less the properties of the original nucleus of thé 
fecundated ovum, which he conceived to be the germynal 
spot, and exeicising an assimulative*power. Dr Barry’s 
contributions to a correct conception of the development 
of cells aye ofthe highest impoftance whef viewed in the e 
light ef moder{ observations å 

But another Edinburgh anquirer, Mr John Goodsir, 
afterwards as Prof Goodsir the dwtmgfushed occupant 
of the Chair of Anatomy m*he University ef Edmburgh, 
was engaged between the years 1842 and 1845 in Studymg 
the processes of cell-life, both in healthy tissues and in 
certain pathological condition¢! In his important memoir 
on secreting structures, published in 1842, he de- 
monstrated from a variety of examples that secretion 1s © 
a function of the nucleated cell, and he gave, as one of 
his many illustrations, the cells of the testis contaiming 
spermatozoa which were derived from the nuclei of these è 
cells In the original memoir he was inclined to believe 
that the cell wall was the structure engaged in forming 
the secretion, but in aieprint of ıt ın 1845, he modified 
that view, and gave as his opimion that the secretion 
would appear to be a product of the nucleus Goodsir 
also stated ın the memoir of 1842 “ that the nucleus 1s the 
reproductive organ of the cell, that ıt 1s fiom it, as om a 
germinal spot, that new cells are formed,”and he cited 
cases 1n which it became developed into young cells He 
subsequently, in a short paper on centres of gutrition, 
extended this view to the tissues generally.¢, Me defined 
the nututtive centres as minute cellular parts, egisting, 
for a certain period at least, ın all the tissues and organs. 
They drew from the capillary vessels or other sources 
nutritive magerial, which they distributed to the tissues 
and organs to which they belonged He regarded a 
nutritive centre as a cell, the nucleus of which 1s the 
permanent s8urce of successive broods of, young cells, 
which from time to fime fill the cavity of their parent 
He called this central or capital,cell the mothe: of all 
those within &s own territory or department Goodsn 
also showed that cells were important agents in absorp- 
tion, ulceration, and inflgmmation In imflammatson of 
cartilage, for example, he described and fiĝured the cells 
m the area affected as increased in size, modified in 
shape, and crowdede with a mas® of nucleated cells in 
their terior, through the agency of which, the walls of 
the corpusclegand ¢he hyaline matrix became “absorbed 
He also gave illustrations of the multiplication of nuclei 
within cells in the course of formation of cysts Corro- 
borate observations on endegenous formation within 

* © On Secreting Structures,” Trans Roy Soc Egin , 1842 , ‘‘On Peyer s 
Glands,” London and Edinburgh Monthly Journal, April 1842, “On 
Structure of Human Kidney,” zórd , May 1842, ‘Anatomical and Patho- 


logical Observauong,’ Edinfurgh, 1845, alo, his cqflected Papers jin 
** Aratomical Memoirs,” Edinburgh, 7868, edited by W urner 
kd . 
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? «° animaltcells were also given by Mr  D S Goodsir, as 


. 


ə cast off entiré with their contents 


confirmatory of the doctrme propounded by his brother 
on the cell a@a‘tefttre ot nutrition,,secretion, and opro- 
duction of ydung cells In,a research into the structure 
of tte testis in Decapodous Crustacea, Henry Goodsir 
observed, that the head of the spermatozoon corresponded 
with the nucle&s s 

° The conception entertamed both by Martin Barr? and 
gohn Goodsir of the process of*teil-fo1mation afd of the 
tunctign of the nucleus was in the main very different 
from that propounded by Schleiden and Schwann Whilst 
agreeing with Schleiden in holding that new cells were 
formed within parent cells, the% did not look upon the 
přocess as one of deposition, in the first instance around 
anucleolus and then around a nuĉleus, but they regafded 
the nucleus as the prime factor by the division of which 
new cells were formed With Yegard to the free forma 
tion of cells, as ıt was not unfrequentlyecalled, by deposi- 
tion in a cytoblistema situated externaléy to existing cells, 
to which Schwann and Henle &ttached so much import- 
aace in animals, they gave no concurrence Both Barry 


@° “nd John Goodsir fad grasped and advocated the funda- 


enental principle, both of the endogenous development of 
cells from a paent entre and of an organic continuity 
bet%een a mother cell and its descendants through the 
nutleus , and the brothers Goodsir had applied this prin- 
eciple in their®anatomical, pathological, ahd zoological 

lesearches kd ° 
As regards the physiMogyeal action of cells, Mr (now 

Sir Willam) Bewmag had expressed the opinion ! that 

there was a gtrong presumption that the epithelium of 

gignds assimilated the secretion from the blood, that 

the secietion might be separated, either by the passage 

of its elements through the cells, o1 by the cells under- 

gomg solution or deliquescence, or by the cells being 
Mr (now Sir John) 

Simon also expressed, in 1845, some important general 

conclusions on the physiological action of cells (“ Essay 
eon,gthe Thymus Gland,” London, 1845) He looked 
upon the cell wall as of secondary importance and of 
inesser.tial formation, and he regarded the nucleus with 
the material developed around it as constituting the sole 
physical evidence of activity in the part He saw bile 
and other secretions within cells, and stated that when 
the products of secretion can be seen within a cell, they 
are agc.mulated in the portion which corresponds to the 
nucleus as theugh it were the true centre of attraction 
Simon also obseived the development of spermatozoa 
within cells, and had seen one end adhering to the relique 
of a cell, Probably its nucleus 

Histologi$ts elsewhere had made isqlated observations 
on the development in the animal body of young cells 
within parent cells Even before the publication of 
Schwann’s immortal treatise, Turpin had stated that the 
corpuscles which he found in vaginal dis¢harges con- 
tained a new generation in then interior, and Dumortier 
had described secondary cells as formed m the ova of 
snails TheSe observations exercfsed, however, no 1n- 
fluence on the progress of thought , and Schwann, though 
referring to them in the preface to his teeatise, yet ap- 
peared to question thei acciracy ? 

In, 1841, Robert Remak published (Jedicenısche 
Zeitung, p 187, July 7, 1841) "an account of what he 
saw in the blood corpuscles of the ghick, some of 
which were biscuit-shaped At each end was a nucleus, 
and the two nuclei were connected together*by a thin 
stalk whieh traversed the intermediafe pagt of the cor- 
puscle He thought it probable from these observations 
that a multiplication of blood corpuscles through divigion 
occurred He obtained also similar evidence ın the blood 
of the embryo pig, and saw, both in the blood of the 
horse and of maf, red blood-cells formed tn the interior 


T Arucle “ Mucgus Membrane,” in Todd's*‘ Cyclopgdia,” date probaBly 
1882 or 1843 
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of large mother cells It 1s®customary in Ggrmany to 
ciedit Remak with Being the firt to recognize the divi- 
sion of the nucleus within the cellgs a stave antecedgnt 
to, and agsociated with, the division of the cell itself, 
but from what has already been stated, it will be seen 
that Martin Barry had preceded him by some months} 
in the recogmition of the importafice of divisfon of the 
nucleus in the production of young cells 
eln 1843, Albert von Kolliker published Mullers 
Archiv, 1843) an interesting memoir® on the changes 
whieh take place in the fertilized qva of various parasitic 
worms $e described and figured the epreduction in 
regular progression of young cellsewithin tle: ovumi, and 
observed that ın some cells the Aucleus wa® elengated 4 in 
others constricted in thesmiddle, asaf about to divide, in 
otherg two nucle: were present, ach smaller than the 
single nucleus of adjoining cells, as if they had arisen 
from the 4ivision of a arge: nucfeus A legitimate 1n- 
ference fiem these cbseyvations w4s hat, in the fymation 
of young cells,*the nucleus of the parent cell divided into 
two, and that each of these gave origin to a new cell 
The endogenous multiphcation of animal cells by 
division of the nucleus now began to be more widely reaog- 
nized It was desciibed by Kolhiker and by Mr (no# Sir 
James) Paget ın the blood corpuscles of the embryo, by 
Kolike: in cartilage and in the giant cells of the marrow 
o$ bones, and by various observers im the fertilized ovume 
It acquired, therefore, much more importance as a mode 
of origin of animal cells than was accorded to it by 
Schwann ° 
At the time when I began the study of anatoppy and 
physiology ın 1850, the current teaching of the schools 
embraced two methods of cell-formation—the one thiéugh 
the intermediation of existing cells, which might be eithef 
by endogenous production within a mother cell through 
division of the nucleus, 01 by fissiparous division, or by 
budding off of a part of a cell, the other by a process 
of free cell-formation outside existing cells and within a 
blastema When I came to Edinburgh in 1854 to act as 
Demonstrator of Anatomy, I found that the biologists e 
weie divided into two hostile fo1ces—the one was presided 
ove. by Prof John Goodsir, whose views on the intra- 
cellula: origin of new cells I have aheady explained, and 
which he systematically expounded in his lectures, the ¢ 
other was led by the then Professoi of the Institutes of 
Medic ne, Dı Hughes Bennett Dr Bennett, whose 1n- 
vestigations into cell-formation and cell-hfe had been 
laigely based, like those of Henle, on the study of* patho- 
logical processes, was led to attach great impoitance to 
the granules o molecules which abound ın the so-called 
inflaramatory exudations and 1h purulent fluids Bennett 
held that molecules arose in an organic fluid, and that an 
aggregation of molecules produced nuclei, upon which 
cell walls may be formed, that the molecule was the 
primary, elementary, and most simple form of organized 
matter, and that an aggregatign of molecules might even 
form fibres and membranes withoft the agency of cells 
His views were almost a 1eproduction of those of Henle, 
and he advocated them with great vigour and peisistency, 
especially in regard to the production of pus and other 
roducts of inflammation . 
Pathologists had indeed v@y generally suppotted” th 
* Barry s later memara were read to the Royal Society of I ondon, May 7, 
1840, January 7 1841, June 17 and 23, 42 Thev are illustrated with 
numerous beauuful figures, nf which the division of the nucleus and the 
enilogenous Prodneyon of young cells are shown Further, it should be 
Leptin mind that Remak’s observation Was on a single tissue, the embry- 
onic blood corpuscle, whilst Barry's wis a general zatio# based on a large 
series of researches on the ovum blood and mucous corpuscles, epithelium 
and other cellsg John Goodsir, in a footnote to his important paper ‘On 
Centres of Nutrition,” already referred to, says —'‘ For the first consistent 
account of the development of cells om a parent centre and mgre espe- 
cially of the appearance of new centres within the original spher@, we are 
indebted to the researches of Dr Martin Barry” Remak @ubsequently 
eatended his observations, on the multiphcation of cells thyough division of 
the nuclei, to the ovum, and the cells of the tissues generally See Algirr’s 


Archiu, 1852 p 47, and “ Untersuchungen uber die Entwieklung der 
Wirbelthiere,” 1855 e aa 
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theory of the fiee formation of cellg in®xudations , but 
this view, however, was not universally entertained by 
theih’ Prof Goodsir®(op ct, 1845), and Dr Redfern! 
had shown its mapplicability ın inflammation afd ulcera- 
tion of articular cartilages Prof Virchow, m a series of 
papers in abis Archzv,gcommencing with vol 1 ın 1847. 
had described the endfzenaus formation of young cells 
in patholggical structur§s In his “ Lectures on Cellular 
Pathology,” «published ig 1858p Virchow, hke Goodsir, 
announced his belief ın the mapping out of the ‘b&dy ipto 
cell territorjes a Virchow’s conception of the tergitory was 
the intercellulgr substance 1mnfediately surrounding a cell, 
and subject to 1 influenca? He maintained that in patho- 
logi@al structures there was no mstance gf development. 
de novo, but that wher@@ cell existed, there one must have 
bepn b@fore He called it the law of continuous develop- 
ment, which could be fermulated en the expression omzs 
cellula e cellula We adduced a‘great variety qf specific 
instancéS‘to show the®diffusion thibughout the tissues and 
organs of nucleated cells, and he established, by a 
variety of proofs, the important part played by the cell 
elements, more especially those of the connective tissue, 
in the inflammatory process and in the production of new 
formations He advanced, indeed, such a mass of evidence 
in support of this position, that the theory of free cell- 
formation was shortly after abandoned im connection with 
pathological processes, as ıt had been some time pre- 
viously by most observers in normal histogenesis 3 


° (To be continued) a 


à THE CAUSES OF ANTICYCLONES AND 
CYCLONES 


MEMOIR presented to the Vienna Academy of 
Sciences on April 17 last by Prof J Hann, giving 

the results of his study of an anticyclone which lay over 

Central Europe from November 12 to 24, 1889,4 brings to 

a clumax one of those investigations that rank as land- 

marks in the advance of science, and compels us to 

*modify in some important particulars the views now 
generally current on some of the leading phenomena in 

«meteorology Next to the facts of the general circulation 
of the atmosphere, which, in recent years, have been 


treated of more particularly by Ferrel, Hann, Siemens, ! 
Sprung, Oberbeck, and Pernter, the relations a 
I 
| 
| 
1 
| 
i 
i 





areas of high and low pressure, or anticyclones and 
cyclones, have played a chief part in the science of 
atmospheric movements , and indeed in that large and 
popular department that deals with the weathereand 
its vicissitudes, they may be said almost to monopolize 
the field Hitherto, however, excepting in so far as 
the movements of the clouds afford us any information 
of the changes ın piogress ın the higher atmosphere, 
our experiential knowledge of cyclones and anticyclones 
has been almost restriceed to*what can be observed within 
a small distance of the general Jand-surface Asa rule, 
a region of high barometer, especially in the winter, is 
one of low surface temperature, while cyclones, which | 
originate in regions of low pressure, are fed by warm 

southtrlysvinds Interpretimg these facts by the light of 

well-known physical laws, it has become the common | 
teaching of our text-bookg that the former are due to the ! 
low mean temperature and therefére increased density 
of the supermcumbent aus colurfn, while “the latter are 


e. 
x» © Abnormal Nutrition m Articular Cartihges,” Edinburgh Äonthiy 
Medical Journal, August 1849 and separate memor, Ldinburgh, 1850 
* He fitst used the term '‘ Zellen Territorien” in his Archiw, BJ iv , 1852, 


p 383 
3 In a @cture which I delivered b@fore the Royal College of Surgeons, 
Edinburgh, 11863 (Edinburgh Uedical Journal, April 186,), I summarized 
the evidence of the derivation of pathological cell formations from pre- 
existing cells and“adduced additional examples from my own observations 
4 Bay Hoftdroik Maximum von November 1889 ın Mittel Europa, 
er: 


nebst Bemerkungen ueber die Barometer mgxtma in Allgemeinen,”’ von J 
Hanon, WM K Akg 
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brought about by the opposite conditioifs The correct- 
ness pf these views, in so far, at le@st?a®yegards anti- 
cyclones, was challetiged by Dr Hann as*long ago as 
1875, in a paper published in the Vienna Zeztsalex/t 
(vol x p 210), wherein he showed that, as a resulg both of 
theory and obsefvation, the cold that preva@ls fn a region 
of high barometer in winter 1s really due to terrestrial raslia-e 
tion undér the clear skiewshat are®characteri8tic of such 
an area, that it is restricted to a stratum of very moderate 
thickness, and that above this the compression of the 
sinking atmgsphere must induce a high temperature, and 
consequently greatly redygce its density 

In a subsequent, very suggestive paper, published fh 
187g 1n the fourteenth vélume of the same periodical, he 
discussed more fully the causes of anticyclones, and con® 
cluded that they are esserfially the same as thoge which 
give rise to the twasub-tropical zones of high barometer— 
viz the congestiog,of the upper or anti-trade currents, 
directed polewards and ewstwards,ewhich, owing to the 
rapid contract.on of the circumpolar zones in high late 


tudes, are partially arrested and foiced to 1eturn in a®*e 


lower stratum of the atmosphere He also expressed thee 
opinion that these areas of congested currents dete: mine 
the formation of travelling cyclonesein the interval# of 
relatively low pressure, imstead of being themselves 
caused by thee overflow of the apper cursents from the 
latter {wh%&h 18 Ferrel’s view) Hence that both anti- 
cyclones and cyclones have thei®orngin in the circum- 
stances of the general atmospheric cigculasion, and are, in 
neither case, primarily due tọ the heating or coojing of 
that part of the earth’s surface which they temporari 
occupy Some further consequences of high importance 
were pointed out in this essaye Since the general circu- 
lation of the atmosphere 1s determined by the expgnsion 
of the air over the equatorial zone, and the consequent 
tilting of the planes of equal pressure to form a gradient 
between the equator and the two poles, the greater fre- 
quency of stormy weather in the higher latitudes in 
winter was shown to follow from the increased activity of 
the higher or anti-trade currents, the difference of tem- 
perature between equatorial and polar and sub-polar 
regions being at that season at their maximum, and not 
merely to the contiasted conditions of continents and 
oceans Also that any cause tending to increase the 
heating and expansion of the equatoial atmosphere 
must intensify both the anticyclonic and cyclonic move- 
ments of the temperate and sub-polar zones In another 
papel, published in the fifteenth volume of the Zeztschrz/t, 
he pointed out that this last view recetved confifmation 
from the fact, then yecently ascertained, that™those years 
ın which the barometer ranged below the average n the 
Indo-Malayan region were years of excessive barometric 
pressure in winter (but not in summer) in Western 
Siberia and Russia 

From time to time, as occasion has served, Prof 
Hann has contenued fo verify these views, by investigating 
the temperature condit®ns of anticyclones, on the evidence 
afforded more particularly by the high Alpine and other 
mountain obsergatories He has thfis shown that the rela- 
tively h gh temperature prevailing, at high levels during 
periods of intense winter cold af low levels 1s no exceptyonal 
occurrence,@ut a constant Md characteristic feature of anti- 
cyclonic conditigns Moreover, that as a general fact, the 


| temperature at mountain observators 1n winter rises and 


falls directly with the barometric pressufe at those eleva- 
tions, while the reverse holds good at the general ground 
surface In sumer? the lowgst temperatures at mountain 
obsefvatones coincide also with the lowest pressures at 
the ground surface, and this hẹ explains partly by the 
fact that a low barometer ıs accompanied with stormy 
and rainy weather, and with snow at the greater eleva- 
tions, and partly by the Gynamic cooling of the ascending 
air over the region of minimum pressure eThe Alpine 
observatories are, owever, lest} favourably sttuated for 
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observing the cofditions of cyclones than of anticyclones, 
since the Easé@rnAfbs he away fron) the ordinary tracks 
° of these storfns, and are byt seldom traversed by their 
vorflees sa 
In hiss lagest memoir, Dr Hann describes and com- 
pares two striling instances one of a prolonged period 
of b&rometrig maximum (from November 12 to 17, 9889), 
* and one of a barometric minimfum, on Octobe? 1 of the 
same gear Both of these included the Eastern Alps, 
and thus afférded an unusually favourable oppo tumty 
for contrasting their accompanying temperature condi- 
tions up to an elevation of over goco metres The result 
is*that, notwithstanding that the anticyclone occurred six 


e veeks later in the year than the “barometric minimufn of 


October 1, the mean temperature of the anticyclonic arr- 
column up to a height of 3 kilofnetres, was certainly more 


è than 2°C higher than that of the antecedent minimum 


. 


The further coitclusions may be givenea the words of the 
memoir e 


e“ That this result holds good, not only for the baro- 


®"“Snetric mmimum $f October 1, 1889, but as a general 


act (the temperatures in both cases being regarded as 
deviations from thegnormal of the season), 1s in itself 
probable, and has been fully established in my investiga- 
tidn of the temperature of the summit of the Sonnblick 
e during periods of high and low pressure at the earth’s 
surface One result of this was that the@yclones gf the 
summer half-year bring®abqut a great cooling of the an- 
column “of at east considerably over 3000 metres in 
height,e and cause the greatest depressions of tem- 
perature that occur m the summer generally The 
mean temperature of the whole air-column in a summer 
cyclone, from the groun@ up to a height of certainly 
over” 5000 metres, is lower than in an anticyclone 
e Itis probablé that this holds good for wimter cyclones 
also, if their temperature be compared with that in 
the centre of an anticyclone The warmth which accom- 
e pagies winter cyclones at the earth’s surface, and which 
was assumed to characterize the whole air-column, is 
restricted chiefly to the lower atmospheric layers, the 
observations on high mountains show that the greatest 
warmth 1s always brought by anticyclones, the higher 
the mountain, the more pronounced 1s this result 
“At very great elevations, above the cirrus level for 
instawce, the temperature differences of cyclones and 
anticyciones may again be reversed, possibly, however, 
not so For either of these alternative views plausible 
groundsmay be assigned But this much ıs certain, that 
the theory wof the causes of cyclonic and anticyclonic 
movements of the atmosphere must, take count of the 
fact that up to heights of at least 4 or 5 kilometres, the 
air temperature in the heart of an anticyclone may be 
(and perhaps always 1s) higher than that in the centre of 
a cyclone bd 
“ Thus fall to the ground the views of those who have 
-gught for the cause of these mbvemg¢nts 1m the different 
specific gravities of the air in cycl8nes and anticyclones , 
m the ‘upcast’ to which the an must be subject ina 
cyclone . ° 
“So long as the observed temperatures were those 
only gof the earth’s surfaceg one fell almost necessarily 
into this errr, which wag sf natural and eapparently 
explanatory Where cold air lay on the,earth’s surface, 
there we found highepressures, and wzce verséd, what 
could be more self-evident than that the temperature of 
the air-colufin was the determining cause of the pres- 
sure? It was the observagions of mountain observa- 
tories, those of peak-summits, that first set us free from 
this error, and we must gow conclude that the tempera- 
ture conditions of wandering cyclones and anticyclones 
aie the effect afd not the cause, that they are’ the con- 
sequence of the movements of the air-masses, of {he 
ascents and@descents of the vertical cwculation of the 
atmospher® Tree canho lenger beany doubt that the 


NO 1097, VOL. 43] = 


Ld 


P Q 
pressures in bafomeiric maxima and minima? generally 
are to be explained mainly through these afovements of 
the air ee forces which set up the atmospheric ¢ifcu- 
lation of the higher latitudes, especially in winter, have 
their origin in the warmth of the tropics—that 1s to say, 
im the difference of temperature begween the palar regions 
and the equatorial zone Cyclone and antıcyclones are 
bat partial phases in the general firculatıion of the atmo- 
sphere The arr-currentsethat set towards fhe poles as 
a cpnsefjuence of the upper gragients are partially re- 
solved ın wortices in the higher latitudes, ang their pro- 
giessive movement is chieffy determined by she pre®ailing 
westerly direction of the wind eurrents The influences 
/of variations ofthe terrgstrial surface, of the heating 4nd 
coolige of continents and oceans @%s well as of the local 
influx of water-vapow and its condensation, ate bat 
of secondary importance, They may however strengthen 
or destroysthe ascending or descending eddies, and modify 
thew paths and their rate of progression g 

“These views are such as I have always enunciated 
(for a long time, indeed, without any apparent result) ux 
opposition to the then prevalent theories of the Igcat 
origin of barometric minima through the agency ofecon- 
densing water-vapour (as contended by Mohn, Reye, 
Loomis, and Blanford) They now begin to make way 
and to prevail Most clearly is this seen in the case of 
Loomis, who, in the course of his own persistent study of 
the behaviour of barometric minima and maxima, has 
been tompelled by degrees to give up the ‘condensation 
theory to which he formerly adhered so stropgly, and to 
ascribe the origin as well as the progressive movement 
of cyclones to the general circulation of the atmosphere ” 

After a cursory recapitulation of some of the leading 
demonstrations of his previous writings, to which brief 
reference has been made above, Prof Hann concludes — 

“This theory is not merely deductive, nor is 1t put for- 
ward simply as a speculation On numerous occasions I 
have demonstrated step by step how it agrees with obser- 
vation in all its details, so that I may fairly claim the right, 
of priority for its’ establishment ” 

This claim will doubtless be readily admitted, and it ° 
adds one more to the many great services which its 
author has already rendered to the cause of physical. 
meteorology, and which have long since won for him his 
universally acknowledged place ın the forefront of modern 
meteorological science As regards the genesis of anti- 
cyclones, for the study of which the Sonnblick, Hoch 
Obir, and Santis Observatories have afforded him numer- 
ous opportunities, which he has turned to the best account, 
Prof, Hann’s conclusions appear to be unassailable And 
in respect of the cyclones or barometric minima of the 
temperate and sub-Arctic zones, although the evidence 1s 
perhaps less decisive, and its conclusiveness may possibly 
yet be challenged in some particulars, ıt must at least 
be conceded that his arguments are entitled to much 
weight and the facts addu@ed greatly weaken, if indeed 
they do not altogether destroy, the validity of the views 
hitherto prevalent For my own part, I am quite pre- 
pared to admit the probability that these barometric 
minima. are, as he contends, in their origin, great eddies 
in the higher atmosphere, anel are not determined by the 
high mean temperature of the air-column over the spot ° 
in which they first appear a 

But I cannot admmthat these conclusions can be ex- 
tended to the ase of tr8pical ayclones Prof Hann does 
not indeed expressly claim such extens.on , but, on the 
other hand, he does not expressly hmut their application 
to the stérms of extra-tropical latitudes, and from the 
fact that, in a paper recentgy published in the Meteoro- 
logische Zeitschrift} he discusses the conditiops of both 
these classes of cyclones without sisting op any funda- 
mental distinction between them, it must, I think, be m- 

* “ Bemerkungen uber dre Temperatur in den Cyclonen und Anteyclonen,’* 
Met Zettschr , Heft 9, September 1890 . 
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ferred that he contemplates as at least a hygh probability 
that they originate from @ike causes ® Moreover, in the 
paragraph quoted abovwe, he refers to myself as an up- 
holder of the condensation theory, 18 terms thatgeem to 
imply that he regards me as an opponent, the fact being 
that I have never contended that this theory 1s applicable 
to the case of other thanropical cyclones, or, to be exact, 
of other than those of hẸlian seas To this contention I 
must still dhere, hut as'the discussion of the questions 
would unduly extend the Smuts of this notice, I regerve it 
for another occasion œ HENRY F BLANFORD ° 
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ON THE ANATOMY AND*DEVEBOPMENT 
e OF APTERYX e 


e 
[5 a paper read before*the Roya®Society on April 17 of 
this year, Prof Te Jeffery Parker, F RS, of Otago 
University, gives an account of his resedrches on the 
anatomy and development of the Kiwi: (Apteryx) which 
are of especial interest, as so few detailed observations 
haves been recorded on the development of any of the 
flightless birds (Rat:tz) Moreover, the comparisons 
which are given of the different species of Apteryx, the 
account of the sexual differences, and the variations seen 
within the same species, and the tables showing the rea 
lative proportions of the various regions of the body in 
different stages of development, illustrating the “Jaw of 
growth,” add greatly to our knowledge of this remarfable 
genus gi number of new terms are proposed in the 
description of the skeleton, and a new method of writing 
the veitebral formula of birds 1s adopted Notes are 
given with regard to the presence of uncinate processes 
and to the structure of the foot in Dzvornzs 
The chief materials on which the investigation 1s based 
consist of a number of embryos of the three common 
species of Apteryx, which naturally group themselves 
into ten stages (A-K) , an eleventh stage (L) 1s furmshed 
by a bird a few weeks old, a twelfth (M) by the skeleton 
.of an adolescent specimen, and a thirteenth (N) and four- 
teenth (O) by odd bones of young birds, the adult may 
be considered as constituting a fifteenth stage The 
“embryos were, for the most part, well preserved, but not 
sufficiently well for’ the purposes of exact histological 
study The single embryo belonging to stage A corre- 
sponds in most respects to a chick of the fourth day 
The pape: ıs illustrated with over 300 figures, and 
gives so many technical details as to the structure and 
development of the skeleton, and as to the muscles of 
the wing, the brain, and théeye, that ıt 1s smpossible here 
to give anything approaching a satisfactory abstiact of 
the whole, which will appear shortly in the Philosophical 
Transactions The chief results of more general interest, 
as bearing on the phylogeny of Apieryr and of the 
Ratite generally, may be brigfly summauized as follows 
In stage A, the limb8 have already attained their per- 
manent position, so that, 1f the backward shifting of the 
appendages so noticeable in the chick occurs in Apteryx, 
it must take place at an unusually early period In 
stage C, corresponding with a sixth-day chick, there 1s 
a well-marked operculum growing backwards from the 
hyoidean fold, and covering the third (? and fourth) vis- 
ceral cleft A rudiment ¢@f this structure is seen in the 
preceding stage S 
From the first appearante of tfe feathe® papilla there 
are well-marke€ pterylee and aptera, Most of which «can 
be made out with tolerable distinctness in the adult 
The wing of the adult has a well-marked pre® and post- 
patagiwm, and amongst its fathers may be distinguished 
nine or tem cubitals, two or three metacarpals, one mid- 
digital, and @row of tectrices majores The barbicels of 
the ftathers are shghtly curved The fore-hmb passes 
through’ a stage in which it 1s a tridactyle paw with sub- 


* NO. 1097, WOL. 43] A 


e 
+ e 


equal digits, followed by one (stage F) ın Which 16 1s a 
typical wing with hypeitrophied second and partially 
atrophsed first and thyrd digits Th@ Wern@pility of the 
muscles of the wing 1s notewogsthy, and the evidences of 
degeneration are vêr clear , a number of wing-musdes, 
not mentioned by Owen are described Š 

The nostril has*acquired its final position &! fhe”end of 
the be& in stage E , up to the middle of incubation the 


whole respiratory region 8f the olfactory chafnber, from Š 


the anterior nares to the commencement of the turbinals, 
1s filledewith a sohd mass of epithehal cells, through 
which a passage i$ formed at a later period The tur- 
binals are unusually well developed A pecten 1s present 
in the eye during late embryonic life At no stage 19 
there“any trace of the cafuncle or “egg-breaker” at thes 
end of the beak 

s regards the skull, 1t*may be mentioned that the 
head of the quadeate 1s provided with two articular 
facets, no intertrabecula could be observed, there 1s 
no interorbital septum , Jacdbson’s cartilages are present ; 
and the hyoidean portion of the tongue-bone ossifies late, 
and 1s obviously degraded 5 

The vertebral column and hind-hmb are typically 
avian, both as regards structure and development, and 
these typical characters appear early m the pelvis There 
is a pygostyle The sternum and shoulder-girdle, as well 
as the wing, aie very variable, mdicating éegeneiation , 
their pesition in®stage E resembles that seen in Carinate 
birds Vestigial acromial, progortoid, and acrocoracoid 
processes are present, the procoracoig beimg well marked 
ın comparatively late embryomic life There is ng trace 
of clavicles A vestigial keel is occasionally present 1r» 
the sternum , but before considering the peculiarities uf 
the development of the sternum as of fundamental ım- 
portance, it will be necessary to study that of the fight- 
Jess Carimatee, and especially of Strengops « 

The brain passes through a typical avian stage with 
lateral optic lobes The mesencephal is unusually small 
from the first , in stages D—F the optic lobes are dorsal , 
in G they become lateral by the transverse extension ‘of 
the optic commissure or median portion of the roof of the 
mesoceele in H they are already ventral, although 
larger proportionally than in the adult The diencephal 
becomes tilted backwards in later stages its dorsal wall 
becoming posterior, and the foramen of Monro postero- 
dorsal instead of antero-dorsal The anterior commigsure 
and corpus callosum are large The cerebralehemispheres 
are of unusual proportional Jength, and partly cover the 
cerebellum 

The greater number of the characters entitherated 
support the view that Agferyxis derived fi0% a typical 
avian form capable of flight ,} but on the other hai, the 
total absence of rectrices tells against this theory Many 
characters, ain, mndicate derivation from a more 
generalized type than existing birds, while in other points 
Apteryx exhibits greater specialization than other birds, 
The general Balance of evidence seems to point fo the 
derivation of both Rafite and Carınatæ frdm an’ early 
group of typical flying birds or Profo-Carznate 

e 





. 
CAPTIVE, BALLOONS 
S OME important experiments with captive balloons have 


lately been’ made in the Mediterranean squadron of 


the French navy Hy the courtesy of «the editor of La 
Nature, we are enabled to give, on the next, page, a 
representation®of tRe most interesting of these experi- 
ments, which was made on bSard the ironclad Le Formud- 
able All the officers who mounted in the car declare 
that 1t* afforded an excellent point of observation In 
clear weather they could distinguish, from Lagoubran, 
all the details of the coast from the entrance to Mar- 


1 The attitud® assumed during sleep also supports uis vı w Py 
° . ° 
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seilles to thæeastern extremity of the Islangls of Hyères 
No ship within, radius offfrom 30 to 48 kilometres could 
have escaped observateon With a cable of silk, the 
balloon could rise ın calm weather to a height of 400 
metres 

It 1s evident fiom the guccess of these experiments that 
captive ballons may ba most important aid to those 
who hereafter: make use @f them in naval warfare The 
subject has&ttgacted the 4ttention of the naval authori- 
ties in Germany, and at Theliighiven a captive balloon 
was sent up recently fiom the Maxs We are glad & 
learn thgt tle English Admuimalty has taken “up the 
question A 2o . 








e è ~ 
THE COCO-DE-MER IN CULTIVATION e 


ITH only one exception, be palms ¿f the 
Seychelles have pie sincé proved amenable to 
cultivatio® "in our trofical plant-leouses he geneia 
Stevensonia, Verschaffeltia, Roscherta, Latania, Dictyo- 
sperma, Acanthophanix, Hyophorbe, and Chrysalido- 
carpus, which are peculiar to this small group of islands, 
and Wich rank amongst the noblest of a noble family, 
are all well known in European collections of palms, then 
cultivation presenting no more difficulty than that of 
tigpical plants generally The coco-de-mer or double 
cocea-nut (Lodozcea seychellarum) has, however, so fai 
proved unmanageable under artificial treatment, notwith- 
standing that many attempts have been made to establish 
it at Kew and élsewhere So long ago as the year 1827, 
Sir Willem Hooker published a senes of figues and a 
description of the coco-de-mer in the Botanical Magazine, 
and recorded the artival ofliving nuts of it at Kew, where, 
he says, ‘ we cannot doubt of soon seeing them flourish- 
ing in our stoves” But they failed to grow, and although 
dozens of nuts have since been tried at Kew, not one ever 
got beyond the first stage of ge1 mination 


The absence from our collections of living examples of 


this most remarkable palm is most disappointing to all 
sfudents of the orde: At Kew we have lately been suc- 
cessful in establishing living plants of the Ita (Mauri zı 
flexuosa) and Bussu (Manicarta saceifera) palms of the 
Demeiara swamps, and the Daum (Ayphene thebazca) 
and Palmyia (Borassus flabellformzs) palms of Afiica 
These successes stimulated the dese once more to obtain 
a living plant of the coco-de-mer 

Application was therefore made in January last year, 
through the Secretary of State for the Colonies, fora supply 
of fresh nuts ftom the Seychelles, and at the same time 
directions for packing and forwarding the nuts were sent 
to Mr C Button, the Conservator of Forests at those 
islands The Administrator, Mr T Risely Griffith, took 
a waim interest in the matter, and through his kind exei- 
tions several consignments of nuts were 1eceived, of which 
four germinated Two of these are probably too weak to 
live, but the other two age in æ most promising condition 
The strongest has a radicle 3 feet 8 inches long, and 12 
inches in cicumference at the end where the plumule is 
developed This is now a foot long, and is pushing a 
perfect leaf 

Iñ anote by the late General Gordon on the ge1mina- 
tion of thé double cocoa-nuf, ıt 1s stated that the nut 1s 
planted horizontally, w.thout the husk, when it sends out 
a sprout some 12 feet lo&g, whichepyshes up the voung 
plant at a distance of 12 feet fronethe nut ẹ The longest 
“sprout” we haye had at Kew has not exceeded 4 feet 
Nor can it be made to grow horizontally, the point turn- 
ing down perpendicularly however often its posgtion may 
be altered At Kew the nuts were planted in a bed of 
cocoa-ni fibre, and kept at temperature of 80°-85° F 
They were $lanted in June 1889 

M1, Button had kindly undertaken to plant a natin a 
Wardian,ease, and treat ıt according to our instructions 
until it had germgnated and develdped the plumule before 
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despatching ıt to Keva A nut thus treated trived infjuly ** 
last an the most promising condition he radicle 1s 
I foot »o inches Icng,egnd the plumule $s ¥ mohes n cir- 
cumference at the base It hase stout sheath-leaf, and a 
normal leaf 3 feet 2°ufches long, 3 feet wide, with thir®Ẹ- 
six folds The midrib 1s curved, and the Pade aj wesent 
folded double The texture 1s exceptionally firm, and the 
colour 2 deep gieen s à ® 
Full-sized trees of the ‘c8@o-de-mer attain as much as e° 
150 feet in height, with a smooth tiunk about a foog in 
| diametere The leaves form an immense créwn on the 
top, and each @eaf 18 20 feet long and so or 12 feet wide 
The male and female fiowe?s are on separate plant> the, 
| male inflorescence 1s shaped like a huge willow catkin, its 
| length being 5 to 6 feet by 4inches in diameter, the® e 
female ıs fiom 2 to 4 feet long, and ıt bears from sia to ten ®° 
fruts, each of which weighs from 25 to 30 pounds « They 
| take seven years t® mature, and sometimes hang two 
| years on the tree @fter they are npe THe process of 
geimination extends over about two years According to 
Geneial Gordon, the trees begin to fruit when about forty® | | 
years old, and attain maturty in 120 years eve 
Royal Gardens, Kew WILLIAM WATSON ° 


; [The coco-de-mer is at present conQhed to Prashn anë 
| Cuieuse, two of the islands of the noithein gioup oê 
| the Seychelles Archipelago It yndoubtedly runs some 
| tisk of g\tifeiom from the long pernod which the nuts 
| take to germinate, and from the face that, the trees being 
i of different sexes, isolated fefhales may gasily escape 

fertilization Its cultivation im the Botanic Gardens of 
| the tropics 1s taerefore of considerable 1mporfance , e 
| Plants have long flourished ın the Royal Botanic® 
| Gardens at Peradeniya, and the,following extract from a 
| letter from the Duector, D1, Trimen, F RS, to Kew, see 
cords the interesting circumstance of a male plant having 
flowered — 


“ Peradeniya, August 12, 1890 


“You will be mterested to hear that one of oy . 
| Lodoicea palms put out a & infloresceace last mont 
The tiee 1s thirty-nine years old To my great disgust, 
when the spike was about 6 inches long, some visitor cut 
it off with a blunt knife, and I found it on the ground 
The flowers were all formed, and the structure exactly as 
described by Sir W Hooker in the Botanzzal Magazine. 
| l hope my other tree will prove 9, but that is mach 
I 
1 





j ounge ” e 
Sir John Kirk also succeeded in establishing the palm 
in his garden at Zanzibar ° 
The Government of the Seychelles has long watched 
with care the preserfation of the existing groves of the 
palm, and pains are now taken to fertilize the female 
plants artificially, and to plant the seeds —W T T D] 


e k NOTES i 

We have to announce fhe death of Piene de Ychihatchef, 
which took place at Florence on the 13th ultimo This gentle- 
man was perhaps Wst known as a botanist, though his principal 
literary work, ‘‘Asie Mineure Descript:@n Physique, Statistique, 
et Archéologique de cette Conjred?” took a much wider 1aage 
Prior to 1857, he travelled ten year’s in Asia Minoi and Armenia, 
and, besides the wérh named, he published a large number of 
separate papegs on a vafiety of subjects, chiefly however on 
botany and geology, commencing m 1840 Lite ṣo many 
Russians, he appears to have beean accomplished linguist, and 
wrote German and French with equal facility He resided some 
years in fiance, and was one of the orginal members of the 
Botanical Society of France, founded in 1854 _ Hus “ Botany of 
Asia Minor” forms the thud part of the woh famed above, and 
cons&ts of two volumes of letterpress, and a volume of plates by 


| Riocreux Pierre de Tchihatchef yas also the aughor of an’ 
e e 


1 
' 
1 
' 
' 


e 
e* e 
, admırahle Freh translation of Gnisébach’s “Vegetation der 


Erde” BugYhe®w&s something more, than a translatigg, for it 
was cast in a better mould than the orginal, and contained 
Mch new matter, including an éssay on’ tle geological formation 


of oceanigislgnds 


e «WE iegiet to have to record the death of Dr Aglexander 
» o . John Efhs,F RS We repringeftom the Zimes the following 
notige of his career —Dr Ells, whose ongimal name was 
Sharpe, diedeat his residence in Auriol Road, West Kensington, 
on October 28 He was born ım Hoxton*in 18%, and educated 
° at Shrewsbury, Eton, and Trinit College, Cambridge, of which 
e was elected a scholar in 1835, and graduated B Ay being 
sixth wrangler and first ın the second class ın classics, in 1837 
He was elected a Fellow of the gambridge Philosophical Society 
-i in 1837, of the Royal Society ın 1864 (being a member of*the 
Council for 1880-82), of the Society of Antiquanies in 1870, of 
the College of Precepfors in 1875 and a life governor of Uni- 
eversity College, London, in 1886 He was President of the 
@°* Philological Society during 1872-74, and also 1880-82 He 
@ was also a member of the Mathematical Society of London, of 
e the Royal Instituti@n, of the Society of Arts, and honorary 
member of the Ton% Sol-Fa College Dr Ells was a volu 
minous authoy, his works including “The Alphabet of Nature,” 
e 1845, “Essentials of Phonetics,” 1848, $ Piee for Phonetic 
Spelling,” 1848, “Unversal Writing and Printing,” 1856, 
“ Early English Pronunciatidh, with special reference to Chaucer 
and hakespeare,” 1869-86 æ “Glossic,” 1870, “‘Practical 
s *Hints ọn the Quantitative Pronunciation of Latin,” 1874, “ On 
the English, Dionysian, and Hellenic Pronunciation of Greek,” 
1877, “ Pronunciation for Singers,” 1877, ‘‘ Speech in Song,” 
1848 ¢ together with numerous other works and tracts on music 
e and phoneti& He received the silver medal of the Society of 
Arts for three papers in connection with the “Musical Pitch” 

at home and abroad 


e 
Dr F R Jarr, F RS, Assistant Professor of Chemistry in 
the Normal School of Science, South Kensington, has been elected 
o Professor of Chemistry at the University of Aberdeen 


Ar the Royal Institution of Great Britain, on Monday, Mr 
Victor Horsley, FR S, was elected Fullerian Professor of 
Physiology for three years 


THE Secretary of State for India has appomted Mr Arthur 
W. Thomson, C E , B Sc, of the Glasgow and West of Scot- 
land Te@hmcal College, to be Professor of Mechamsm and 
Apphed Science ın the College of Screnge, Poona 


WE are glad to learn that the accommodation at the disposal 
of the Botanical Department in the Unversity College, London, 
has been greatly augmented Hitherto, all th® botanical work, 
other than lectures, has been confined to the single general 

è laborgtery n the north cloister In the” adjacent Birkbeck 
building, from which the school of &chnological chemistry has 
been transferred to agother portion of the College, several 
rooms have now been set apart for thę Various branches of 
botanical teaching , and®the room ın the north cloister has been 
fitted as a museum and gene®al botanical laboratory During 
the building operations, just concluded, the workmen found 
three large chests ın yhich Prof Lindley Ywho died in 1865) 
had stowed away a series of fossil types, representing the chief 
genera of plênts occurring m the Coal-measures This collec- 
uon ıs, of course, a valuable agcession to the Botanical museum 

s 


On Monday the Corporation of Brighton obtained formal 
possession of the museum Mh Dyke Road, containing tife collect 
tion of British byds formed by the late Mr E T.*Booth, and 
bequeathed by him to the town A large assembly, including 
gome specially invited men of sciencé from Isondon, gathered on 
the occasim The key ofthe guilding aving been handed to 
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the Mayor of Brighgon, Alderman Manwaring, hé said that he 
trusted the collection was the beginning of suelt a natural history 
museum as no other tewn in the kingdom could boast 8f pos- 
sessing The gathering was addressed by Prof Flower, of the 
British Museum, who said the collection was ın many respects 
uniivalled m the kingdom The hdfnes in which the birds dwell 
were carefully and accurately reprogluced in a manner that had 
never before been achieved In tiat museum spmé of the speci- 
mens ef taxidermy were very fine All were above the average, 
dod he qd not believe there was a®single bad one among them 

It would have been a natiofial calamity for Syph a codlection to 
be dispersed o1 destroyed, and when ıt was effered to the British 
Museum he should haveadvised the Trustees to take ıt Mer had 
it got been intimated to him tha@fhe Corporation of Brighton 
were wuling to take it and maintain ıt for the future benefit of 
mankin? Though it Would have Been a great privilege to him 
to be tS official guardiap, ne reyoicedgo find ıt was going to re- 
main in Brighton, where ıt was formed, and in the neighbour- 
hood of which many of the specimens were obtained 


THE following have been elected as officers of the Cambndge 
Philosophical Soctety for the ensumg year President —Wrof G 
H Darwin, FRS Vice-Presidents J W Clark, Trimity, 
Prof Bapington, F R.S, St John’s, Prof Liveng, FRS, 
St John’s Treasurer R T Glazebrook, FRS, Trnfty 
Secretaries J Larmor, St John’s, S, F Harmer, King’s, 
E W Hobson, Christs New Members of Council Dr Alex 
Hull, Downing, Dr A S Lea, Caws, A Harker, St John’s, 
L R Wilberforce, Trinity 23 Fe 


THE Meteorological Council have published the meteoro- 
logical observations made at stations of the second order (z ¢ 
observations taken at gh. am and gh pm each day) for the 
year 1886 The present volume differs in several important 
particulars from those of previous years the distribution of 
stations 1s much more complete, for, although the number for 
which observations in detail are published has been reduced, gn 
the other hand the summarized observations have been con- 
siderably increased, and include the records from the observa- 
tories ın connection with the Office Some alterations will also 
be found in the tables, both as regards the information given 
and the form in which it appears the barometer observations 
are no longer reduced to sea-level, owmg to the uncertainty 
which attaches to the formula for reduction when the height of 
the station ıs considerable In the hygrometrical values, the 
differences between dry- and wet-bulb readings are given under 
the heading of ‘‘ Depression ofeWet Balb ” In other respects, 
the general plan of the publication 1s the same as m previous 
years, and includes observations made at some selected stations 
of the Royal and Scottish Meteorological Societies 


In the Bolletteno Mensuale of the Italan Meteorological 
Society for September, Prof ®P Busem publishes the results of 
his discussion of the diurnal probability of rain, calculated from 
long series of observations for three of the principal Italian cities, 
obtaimed by dividing the number of days of ram in a given 
period by the number of years of observation for the same 
penod He concludes that the tables show that barometrie 
depressions do not bring ramy weather, or anticyclones fine 
weather, so frequently ag generallysupposed, and that such tables 
are more to bgsrelied on ey agrigulturists than telegraphic fore- 
casts of rain, owing*to the variability of this @lement ın adjacent 
localities Although we cannot entirely agree with this view, 
there can be little doubt that such mvestigations may be valuable 
aids to the study of weather changes, if used in connegtion with 
telegraphic information of existing conditions e 


We have received two pamphlets on the*“ Aurora” and 
“Forces concerned in the Development of Storms,” by Mr M 
A Veeder In the former he finds that the phenomena depend on 
° . ° 2 
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the rotation ofethe sun, and he Mentions “the remarkable com- 
cidence in time of their sudde® appearance nd gradual fading 
with the solar disturbanc® that appear on the sun’s eastern 
limb He also suggests that thunderstorms “ may œ a re- 
ciprocal or alternative method of ranufestation of forces, which, 
under other cogditions, find gheir expression in the aurora ” In 
the latter pamphlet, the worfing hypothesis adopted ıs that the 
distnbution ogatmospheric prisure as a whole may be determined 
toan important éxtent by the act thatthe earth is a magnet, and 
that 1ts magnetic properties age variable In fact, convection-cus 
rents are of secomdaty importance, fox he says that ‘* the Bringing 
of warm air from hg tropics? or the bringing of cold air from the 
polar regions, 1# the effect, and’not the cause, of the redistribu- 
tion of pressure” Thus, ¢@these magnetic for&s, associated 
with magnètic mduction from the sun, influence the atmosplftre 
and mass it together ın any particular wey, equiltbriumes mam- 
tained as long as these forcesedo not vary, but, as soongas they 
do, readjustment sets m, and eddies, storms, &c , &re the result 


THE latest Report on the economical condition of Switzerland, 
from the British Legation at Berne, refers to the subject of 
technica education in that country Subventions to the amount 
of £12,854 were granted by the Federal Government during 
the past year to the various technical schools existing im the 
diferent cantons Among the more important of these schools 
is the Technikum at Winterthur, the vaiious silk and cotton 
weaving schools in the cantons of Zurich, Basle, &c , and, the 
schools of horolbgy m the cantons of Geneva, Berne, and 
Neuchfitele The Federal Government have, moreover, on 
more than one occasion been invited to consider the question of 
subsidizing schools of commerce, and applications for financial 
assistance have been addressed to them by the cantons of 
Geneva and Zunch, in which schools of this nature are already 
established The Federal Council, while admitting that ıt 1s 
their duty to encourage m every way the establishment of 
schools in which youths may be trained for the various branches 
ofecommeicial life by an education especially adapted to that 
end, have nevertheless decided that they would not be justified 
m thu$ adding to the expenses of the confederation until the 
equilibrium has been restored ın the Federal budget 


WITH reference to our note, last week, about scientific guide- 
books, a correspondent writes —‘‘ For Switzerland I should 
hke to recommend the ‘Botanist’s Vade-Mecum,’ published 
by the ‘Librairie Saudo7’ of Neuchatel It was compiled 
by Mr Paul Morthier, Professor of Botany at the Neuchatel 
Academy, and President of the International Society of 
Botamsts It has already passed through two or more editiéns, 
and the price 1s about 2s 6d” 


Messrs CASSELL have issued, for the National Association 
for the Promotion of Technical and Secondary Education, a 
‘Gude to Evening Classes in fondon” Ths compilation 
ought to be of great servite to what}j1s now, happily, a large 
class of students Full information 1s given as to all the chief 
classes, elementary and advanced, that are to be held during 
the coming winter in the capital 


e A SUPPLIMENT to the third @olume of the Jvternattonales 
Aichi fur Ethnogiaphie has been issued It consists of some 
mteresting ethnographical notes, by Dr Max Weber, on Flores 
and Celebes The paper 1s admurablygillustrateda, 


A WEEKLY revtew, entitled Z’ Un:wersi de Montpellter, 1 
about to be issued at Montpellier It will contain mformation 
conceining the University , an abstract of the most interesting 
lectures science, literature, ang art, and onginal papers by 
men of scien@e in the town and neighbourhood 


THe following 1s a list of the edible fungi exhibited for sale 
in the maset of Modena during 1889 RLF cesarea, A 
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ovordea, A stiohthfornts, Lepiota excoriata, § naucina, Ar- 
millaria mellea, Pleurotus ulmmius, P glerd@yilogis, Bntoloma 
Rhodopdius, Phàohota #tabilis, P Aegerita, Plalhota cam- 
bestiis, Morchella escujeyta, M, coica, M rimosipes, Helugia 
monachella, H crispa, Penza vesuulost, P cerea, P  Aceta- 
bulum, Tuber magnðtum, 7 astvum, Balsanna Qul8aris By 
far the ®reater number of these specigs are also, natives wt 
Britain ? -26 


M Kvznetsorr, who has spent several years im the stu@y of 
the flora Sf the Caugasus, sets forth in the last issue of the 
Jevestia of the Russian Geggraphical Society the following 
interesting conclusions —The flora of the Kutais and Tcherno* 
morsk fegions, on the easterft coast of the Black Sea, belongs, e 


as already known, to the Mediterranean region of evergreen. ® 


trees Next comes the region of West European flora, charac- 
terized by the extensio& of the beech-tree, and offering on the 
slopes of the mountaifi$ the very same subdivisions as we aie 
accustomed to see in the Alps That r@gion extends over the 
provinces of Kuban and Terek as far east ag the water parting” 
between the Terek and Sulak rivers 
of it was formerly thought to have a flora more akin to that of 
Asia, but a distinctly European flora appeatpagain on the eastef 
slopes of the Daghestan plateau turned towards the Caspar 
Sea ; while thg dry Daghestan plateaueitself has a flora decidedly 
recalling éhat of the highlands of Central Asia M Kuznetsoff 
explams these differences by the meiste? climate of the Caucasus 
highlands, due to the proximity both of the Bfack and of the 
Caspian Sea. But it may also Have a deeper caese IÀ fact,, 
the plateaus of Daghestan cannot but appeai to the orographe? 
as a continuation of the geologically oldest plateaus of Asia 
Minor, now separated from the main plateau by the relatnely 
much younger chain of the Caucasus Referring to the vegeta- 
tion of the Caucasus during the Tertiary epoch, when the 
Caucasus was a vast island surrounded by Tertiary seas, M 
Kuznetsoff considers that the flora of Daghestan has undergoge 
the greatest change since the Tertiary epoch The floras of 
both the Western and the Eastern Caucasus have maimtained 
more of their old characters, owing to less change having 
gone on in their chmate, which has remaimed moist , and the 
vegetation of the Black Sea coast, which has a climate very 
much like that of the Japan archipelago, has retained still more 
of the aspects ıt had during the Tertiary epoch e Further ex- 
ploration will be necessary to show how far climate alone can 
account for the present characters of the flora of Caucasys 


FURTHER details are given by Prof Cutis in the current 
number of the Berzchie toncerning his new gas, hydrazoigacid, 
NH Since the first announcement, a better and much readier 
mode of preparing the gas has been discovered Instead of 
reacting with hy@razine hydrate upon benzoylglycollic acid, 1t 15 
found much more convenient to commence by preparing the 


s » C.Hs ° 
° | 
co 
hydrazine derivatige of hippuric acid, f r 
. e N 


ae CH,—CO>;-NH—NH, 
a substance much moe readily obtained This compound 1s 
converted into its rfitroso- denvative, 
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by treatment with sodium nitrite dhd acetic acid at a temperature 
about o° C N itroso-hippurylhydrazige 1s much more permanent 
than the" corresponding nitioso-compound of benzoylhydrazine, 
used im the earher expeuments, and the Yield 1s 90 pet 
cente of the theoretical . The well-washed "crystals of this 


nitroso-compound “are next dissolved in dilute cqpstic soda, 
e 
° 


The territory to the east e 
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and the solutig; warmed for a shor®time upon the water- 
bath °Theealkelige solution 1s afterwards placed m a flask 
* connected with a condenser and fitted with a dropping 
fegnel Dilute sulphuric acid as now allowed to slowly drop 
into thg igquid, which ıs maintained at the boiling temperature 
Under these &i cumstances an aqueous solution of hydrazoic acid 


© di&tils over, The distylate 1s allowed to flow into a sMution of 


» © a silver nitrate, when the silver sfff, ‘silver azoate, N Ag, 1s pre- 


cpitated The silver salt 1s afterwards dned at 60°-70°, at which 
temperature hho dange: attends the operatign, and decofnposed by 
sulphuric acid diluted with eight times its volum® of water, when 
ehydrazoic acid gas 1s libeiated, contaminated with only a trace of 
em™oistue It appears that the aqueous solution of the free acid 
e 15 almost as explosive as the silver and mercury salts Upon one 
occasiop, when attempting to fu€e the drawn out end of a ẹbe 
containing about 2 cc of a 27 per cené solution, Dr Curtius 
had a very narrow escape of serious 1njurg, the whole exploding 
with a fearful detcnatson, and sh&ttering the glass tube into dust 
“Several of the azogtes explode when a beam of coloured light 1s 
thrown upoo them , thus barium azoate, BaN,, explodes when 
exposed to a strong green light, as does also the still more 
explosive silver azoat® A concentrated solution of hydrazoic acid 
appears to be able to dissolve gold, with formation of a red 
solution of godd azoate ę ° 


THE additions to the Zoological Soctety’s Gardens during the 
past week include a Rfesus Monkey (Macacus 1 kesus $ ) from 
India, presentê&d bye Mr Charles E Flower, an Azara’s Fox 
" e(CanB azara ) from South America, presented by Mr H M 
®odington , an Alligator (Aligator mississippiensis) from the 
Mississippi, presented by Mr A Schafer, two Black-faced 

Spader Monkeys (Aveles ater 2 9 ) from Peru, deposited 


e 





OUR ASTRONOMICAL COLUMN 


THE ROTATION OF VENUS —M Perrotin, the Director of 
Wice Observatory, presented a note on the rotation of the planet 
Venus, at the meeting of the Paris Academy held on October 27 
The observations described in the note were undertaken for the 
purpose of testing the conclusions recently arrived at by Signar 
Schiaparelli They extend from May 15 to October 4 In the 
interval the planet has been observed on 74 days, and 61 maps 
made of its appearance The whole of the observed facts leads 
M Perrotin to the following conclusions — 

(1) The ratation of the planet is very slow, and 1s made in 
‘such a way that the relative position of the spots and terminator 
do not experience any notable change during many days 

(2) The tıme of rotation of the planet does not differ from its 
sidereal period of revolution (about 225 days) more than thnty 
days@ My observations will easily accommodate themselves, 
owever to a rotation of which the period ıs from 195 to 225 

ays 

(3) The axis of rotation of the planet ıs almost perpendicular 
to the plane of its orbit The displacement of the white region 
observed at the northern edge indicates that the difference does 
not exceed 15°, as was admitted by Schsapareli 

These coficlusions, therefore, supp&rt those deduced by Schia- 


parelh from an extended discussion of all the observations of the 
planet e 


e 
SPECTRUM OF THEe ZovfacaL LicHt —Piof C Michie 
Smyth has published a seriesgof observations made at Madras of 
the spectrumeof the zodiacal hght (Proc Roy Sé@c Edinburgh, 
April 7, 1890) He used a spectroscope specially designed for 
observing and photographing this spectrum, and records —‘‘In 
all my obser vations, which have been Garried on atgintervals since 
1875, the spectrum has appeared continuous and free from 
bright les except during the spring of 1883@and even then the 
Imes were not seen with sufficient distinctness to make their 
existence certain The estimated position of the supposed line, 
wave-length 558, differs bet litle from that of the aueoial line 
(wave-lergth 556 7) which was observed by Angstrom m the 
zodiacal light sp&ctium m 1867 He was, however, observing 
at Upsala, where the auroral spegtrum can often be seen ın 
ealmost all parts of the sky, even when the Aurora itself cannot 
be detected . a pheremwougd seem éo be very little risk of 
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obtaining the euroral spectrum ım Madras and @ think that if 
the bight line seen was real, and®not imagipary, ıt must have 
been due to the zodiacal light ” e °° 
Thes@ observations indicate a periodic appearance of the 558 
Ine mm the zodiacal light spectrum They also support the idea 
that the origin of the line 1s the fust fluting of manganese at 
A 5576 © 


D’ARREST’S COMET —-This faint{tomet (d 1890), re-discovered 
by Mr Barnard on the 6th ult f may be obger@ed near the 
followgng positions — ° 
° 
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THE INSTITUTION OR MECHANICAL 
” NGINEERS 


ON Wednesday and Thursday evenings of last week, the 
29th and 30 ult , a general meeting of the Institution of 

Mechanical Engineers was held The chief business gfas the 
reading and discussion of the following two papers on tube- 
frame goods waggons of light weight and large capacity, and 
their effect upon the working expenses of railways, by Mr 
M R Jeffe-ds, of London, and on mulling cutters, by Mr 
George Addy, of Sheffield 

Mr Jefferds is an American engineer who has come cver to 
this*country with a view to introduce the tube fame waggon into 
England It should be explained that the ‘ube-frame differs from 
the ordinary frame of an English railway truck chiefly®in the fact 
that, ın place of the timber sole bars with which we are at 
quamted, there aie used eight wrought-iron tubes, 2g inches in 
diameter, each pair fornung one sole-bar, and suitably connected 
and supported by malleable cast-iron parts The boldness with 
which these castings are used in a structure upon which so much 
depends bears testimony to the superiority of American foundiy 
piactice and to the courage of American designers in perhaps 
about equal proportions Certainly no Great George Street 
engineer would venture upon putting annealed castings ın sucha, 
position and, if he did, he would, no doubt, meet with disaster 
The tube-fiame waggons have, however, been laigely buyt and 
extensively used in America, and we understand from Mr Jefferds 
that there 1s no reason to think that the castings are not suitable 
for the wok 

The interest ın the paper, to judge by the channel into which 
the discussion was turned, did not centre so much ın the con- 
structive details of the waggon described as it did upon the 
general policy of the American as against the English methods 
of handling railway freight In the United States, as most 
people know, they go upon the principle of having large goods 
waggons, some even as long a® 40 feet and capable of carrying 
4otons These, however, would be of extreme dimensions, the 
more usual length being 32 to 34 feet, with a carrying capacity 
of 30 to 32 tons—that 1s, American tons of 2000 pounds to the 
ton These waggons are mounted on a pair of bogies, each 
having four wheels Our own goods truchs are something 
about 20 feet long, and ares mounted on wheels with axles 
which are fixed with their axes parallel to the ends of 
the trucks The English truck will carry 10 tons, and weigns, 
according to Mr Jefferds, 8 tons. Mr Jefferds is, how- 
ever, a little out here No doubt some 10-ton trucks weigh 
8 tons, but Mr Wilhamson, of the Great Western Railways and 
Mr T Hurrey Riches, of the Taff Vale Ratlway, slate th 
average weight of their 10-ton trucks to be 5 tons 5 hundred- 
weight and 4 tons 17 hundredu eight respectively Still, making 
every allowance for errdts of this nature, and the possibility of Mr 
Jefferds having placed hi® case inthe most favourable light, there 
is no doubt but thatthe Americans carry theg merchandise over 
their railways with a far lower proportion of tare to paying 
load than 1s the case in England It has been notorious 
for years that American railway rates are far below those of this 
country We will, however, I& Mr Jefferds speak for Rimself by 
making selections from his paper, merely fist paanting out the 
great importance of this question upon our natwnal well-being 

The supremacy of Great Britain—indeed her existen@e as a 
Power—is founded upon,cheap ocean carage @ can carry 
goods across the sea at a lower price, thag® any other people 
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Were we to lose that advantage t® morrow; a large part of our 
population wotld be in want gf bread withiea few months, and 
there would hardly be an individual ın the country whose 
wealth &ifid comfort would fot be lesseneds Railway carriage is 
¢ of next importance, and it ıs only our insular position and the 
small size of the country which 1enders ıt secondary There is 
an impression, well or ill fagnded, that railway goods carriage 
might be condfcted with mole economy in England , and when 
an American expeit comes us to show how, in his opimon, 
an improvement, may be nde, he, is worthy of our best 
attention e 

Mr Jefferds begins his paper by pointing out that the presen® 
build of goods uchs on English rgilways differs nofhing ın 
principle, #nd butdlittle in canstruction, from the truck made by 
George Stevensgn @ cary the barrel of water required for 
replenifing the Rocket's boiler Thise perhapsg is rather an 
exaggerated statement, but fifere ıs more truth im it than we fipa 
it plgasane to acknowledge In America, however, such 
vehicles, as we have already gaid, are naglonger seen &‘ Since 
1865, the railway rates of thea United States have,” thg paper 
says, ‘‘beem teduced full®79 per cent ¢ so that she railways 
are now rendering for £21 the same service for which in 1865 
they charged £100 The reason they have been able to make 
so great a reduction is that they have gradually improved tneir 
goods waggons, which would formerly carry loads of their own 
weight Aly, but will now carry three or four times as much 

In 1889 the average rate charged for all descriptions of 
goods on all the railways of the United States, mcluding 
termal charges, was only o 488d pei ton mile, while the 
average cost to the railways was only o 311d The average 
dividend on highly mflated shares was 3 3 per cent” Turning 
to individual instances, Mr Jefferds selects three promin®nt 
American lines—the New ork Central, the Pennsylvania, 
and the Phijadelphia and Ere The working expenses per ton 
eertmle on these were 0 28¢ , O 201d , ando 176d respectively The 
working expenses per ton mile on our London and North- 
Western Railway are 0 65¢ per ton mile, or thiee times as 
much as the great American line, the Pennsylvania When one 
thinks how many millions two-thirds of the cost of goods 
carriage in this country amounts to, one begins to grasp the 
e magnitude of the question According to Mr Jefferds, all this 
vast sum may be saved by the use of his cairiage, although he 
only claims a modest 9 per cent for his particular tube-fiames 
he average Englishman often wonders how it 1s American 
faymers can send wheat right across the Atlantic and undersell 
British Srowets comparatively on the spot, and that more espe- 
cially since aguicultmal rents have so gone down that farms can 
be*got at putely nomial rents Here, however, is a fact, 2c- 
cording to Mr Jefferds’s paper, wh.ch may help to throw some 
light on the question —‘* At the present time, for every hundred 
tons of grain he sends to London, a farmer living 1000 miles 
inland in the United States has an advantage of £30, after pay- 
ing both land and ocean transit, over a farmer living at Stirling 
in Scotland, only 420 miles from London ” 

The benefits promised by Mæ Jefferds, if we use his yg 
bogie waggons, are, indeed, immense, but the price we shall 
have undoubtedly to pay for these benefits ıs ımmense also 
In the first place, ıt would be very difficult—practically, we 
think, impossible—to run these long waggons ın miaed trains 
With the English truchs The difficulties are mechanical—the 
- principal one being the system o buffing—but we have not 

space to enter upon them hfie ‘Therefore these long begies 
- could only be brought ın by a very sweeping change. What 

would this involve? Nearly the whole of the usual ap- 
pliances on the permanent way would have to be entirely 
reconstructed Sidings and platforms would be too short, 
points weuld „have to be altered,elocking bars and switching 
apparatus would have to be replaced, turntables would be 
too small, hydraulic hoists not sufficiently powerful, even if 
lage enough, and weighbridg&s would Rave to be replaced, 
coal-tips rebuilt—in fact, English railway hnes wad want re- 
constiucting so far as the appliances foi dealing with goods 
trafic are concerned 

There is, however, another salient feature to consider before 
we can take Mr Jefferds and his big bogies to our bosom 

The goodg traffic of America 1s nore ın bulk than that of 

England, as might be expected ın comparimg a comparatively 

new and sparsely ¿peopled country with one older and more 

crowded @ A 30- or 40-ton waggon can be loaded at St Lows, 

Chicago, 01 ¢&ewhere, and sent through to New York The 
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load Here mgain another question arists—Do the Americans 
pay for cheapness by delay? In England a merchant or manu- 
facturer expects goods given over to the Company oge afternoon 





g 
journey is long enough®to mahe a big car wagth filling” In 


Britain the conditions are different Daringgthg, digcussion, one 
English wailway managesgsaid the average lading “of general 
merchandise on his line was not much above 2 tons 


another, Mr Williamsbrf, of the Great Western Railway, gåve 


2% tons as a fair average Mr Jefferds retorts to this that @o one 


expects a truck to g8 with only one parcel, the t&cks can be 


filled evee if it tahes the goods of twenty consignees to make®a * 


to be deh¥ered tne ngxt day (perhaps his expectation is not 


always fulfilled) but in America, we are told, no such expedi- 


tion 1s observed May not thi be due to the fact that a big e 
waggon ıs often waiting for the last hundredweight or two to 
make uf its load ? * 

The fact ıs, the question wants treating quantitatively, and for 
this purpose a vast mass of statistics must be accumulated , for 
Mr Jefferds has only touched the fringe of the question The 
arguments he has advayged are, however, sufficiently powerful 
to have made out a very strong Prima facere gase—most distinctly 
a case for nquiry The railway authorities of this country are è 
the only persons who can supply the details by means of which 
the problem can be adequately discussed 

The discussion on Mr Jefferd’s paper occupied the greater 
part of the two evenings of the meeting Mr Addy’s paper ow 
mulling cutters was, however, read and discussed The author, 
gave analyses of the steel used for the purpose, whjch appeared 
to approaimate,clogely to razor steel, aid by means of wall dia- 
grams expbained the“nechanical principles which he considered 
should govern the construction of mipngools, and the machines 
in which they are used = Without the aid gf these diagims it 
would be impossible to make the swbject clear, and for these we 
must refe1 our readers to the volume of the Transactions e The e 
discussion which followed the reading of the paper turned chiefly 
on the speeds of cutting by milling yn use respectively in this 
country and America , the fact that the American machinists ase 
in advance of us in this respect being fully acknogvledged by 
those present 

The next meeting of the Institution will be held in London 
early next year 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The Vice-Chancellor, the Marquis of Harting- 
ton, LL D, of Trimty College, Lord Walsingham, M A gof 
Trmity College, Dr Morgan, Master of Jesus College, Dr A 
S Lea, Prof Browne, Prof Liveing, Prof Foster, Albert Pell, 
M A, of Trinity College, J D Dent, M A, of Trimty Col- 
lege, W Aldis Wnght, M A , of Trinity College, L bank, 
M A, of Clare College, F Whiting, M A, of King’s College, 
R F Scott, MA, of St John’s College, J R Green, MA, 
of Trimity College, have been appointed a Syndicate to consider 
the subject of the letter, dated July 25, 1890, addressed by the 
President of the Board of Agriculture to His Grace the Chancel- 
lor, on the subjec? of Agricultural Education in the University, 
and to report to the Senate before the end of the Lent Term, 
1891 e 

At the annual election,’ ow November 3, thiee Felléw ships out 
of five were awarded to students of Natuial Science —Mr R 
A Sampson, B A (Thnd Wianglei, 1898, First Smith’s Prize- 
man, 1890), Lecture? ing Mathematics at King’s College, London, 
for researches in Hydrodynamics, Mr *®L E Shore, MA, 
MB, BC (First Class Natmal®Sciences Tripos, 1884-9), 
(Senior Demonstiator of Physiology in the Univesity, for re- 
searches in Physiolegy, E H Hankin, BA (First Class 
Natural Sciences Tripos, 1888-89), Junior George Henry Lewes 
Student in Physiology, for researches in Bacteriology 

Mr Walter Heape, MA, of Trinity College? has been 
elected to the Balfour Sthaentshipgin Animal Morphology, in 
succession to Mr Wulham Bateson, Fellow of St John’s 
College 

Mı E E Shes, Scholar of St John’s College, has been 
appointed by the Vice-Chancello: to hold the Newton Student- 
snip at the British School of Archaeology in Athens 

The *Board for Biology anè Geology propose to {pke power , 
to appoint to the Uhiveisity Table gf the Marine’ Rological 

e ° ae 
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Laboratory a A mouth, a student of either sex not a member 
of the University) fling a suitable University applicant, 

The proposed new statute affecting the contributions to the 
Wauversity of financially depressed Colleges, passed the Senate 
on October 30, by 72 votes to 30 The opposition was headed 
by Prof *Higmphry, Prof Liveing, and Mr W N Shaw 

e Usader the new statute, which has yet to receive the consent of 
the Queenan Council, elepressed Colleges may wit holt part of 

© theircontribution to the University, and, instead thereof, elect 
UnWersity teachers to Fellowships 
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° SOCIETIES AND ACADEMIES 


PARIS, . 


Academy of Sciences, Ogtober 27 —M Hermite in the 
chair —Observations of the planet Venus at Nice Observatory, 
by M Perrotin (See Our Astronomical Column )—On the 
reduction to the canonical form of differential equations for 
the variation of arbitrary constdnts ın the theory of movements 

è of rotation, by M O Callandreau —The neutral meridian of 
Jerusalem-Nyanzd, proposed by Italy to fix the universal hour, 
@ determined by its horary distance from 120 observatories, 
by M Tondimi list 1s given of the time-intervals of 

Sixteen important gbservatonies from the Jerusalem meridian, 

ewhich cuts the equator about 75 kilometres east of Lake 

Nyanza This hst is part of a larger one giving the latitudes 

and time-intervals of 120 observatories fromthe mme meridian 

—On the developmengs in series of the integrals ®f certam 

differeatial equations, by MR Liouville —Periodic visibility 

of interference phenomena when the light source is limited, by 
e M @h Fahry —Thermo-elediric researches, by MM Chassagny 
e@and Abraham It is well known that if thermo electric couples 
be formed from three metals, A, B, and C, the electromotive 
forces obtained at a given temperature ın each case may be 
e&pressed by the following equation — 


S E(AC) = E(AB) + E(BC) 


The authors have found the following results in some 1esearches 


on this relation — 
e Electromotive Forces 


Observed 
0 0010926 volt 
O 0016842 ,, 
O 0005917 5, 


Calculated 
o 0010925 volt 
© 0016842 ,, 
© 0005917 ,, 


Couples 
Iron-Copper . 
Tron-Platinum 
Copper- Platinum 


—Electrolysis of aluminium fluoride by igneous fusion, by M. 
dolohe Minet The author has previously shown that he had 
produced aluminum by electrolyzing its fluoride He now 
describes the composition and properties of the bath used, 
and the relation between the constants of the current and those 
of the glectrolyte—(1) when the salts which make up the bath 
are chemically pure, (2) when the electrolyte ıs mixed with 
other salts —On amylamines, by M As Berg —On the arteries 
and veins of nerves, by MM Quénuand Leyars —On the changes 
of colour of the common frog (Rana esculenta), by M Abel 
Dutartre —On the anatomy of the giasshopper and lizard, by 
M Ck Contejean —The rot of the heart o the beetroot, by 
M Prlheux —Seismic motions at Chili earthquakes of May 
23, 1890, by M A F Noguès Of the eighteen movements 
recérded, “ive took place durtngeth® spring in the southern 
hemisphere, one ın the summer, four ın autumn, and eight in 
winter Of the six oé which the direction of motion has been 
exactly determmed, three had an east, to® west direction, one 
south-west to north-east, one from north to south, and one from 
sath to north —Experiments on sedimentation, by M 
Thoule* —Theory of sedimentation, by M A Badoureau 
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ONDON. 


THURSDAY, NOVEMBER 6 
LINNEAN SOCIETY, at 8 —Æ Contribution to the Study of the Relative 
Effects of different parts of the Solar Spectrum on the Assimilation of 
Plants Rev Reof Henslow a 
CHEMICAL SOCIETY, at 8 —The Magnetic Rotation of Saline Solutions 
Dr W H Perkin —Note on Norme! and Iso propylparatoluidine E 
e i Horrand @ F Mosley —The Action of Ammania and Methylamine on 
the Oxyepideus Dr F gilmgemann and Dr W F Laycock —Con- 
densation ofgicetoge Phenanthr@juinone @ H Wadsworth 
e 
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FERIDAY® NOVEMBER 7 
Grorocists’ AssScramon, at 8 —Conggrsazone 
SATURDAY, Noyjpmser 8° ° . E 
RovaL Kpranic Societ’, at 3 45 id 
Essex Fieno Cus (at Loughton), at 7 —Essex Meteorological Records . 
Rev T A Preston, (Communicated, with some Notes on Dr Derham » ‘ 
Early Records, by Prof G S Boulger—Some Notes on Dipsacus syl- 
vestris and D pilosus, and ther Natura Relauonship gf French 


SUNDAY, NOVEMBER 9 # 


SUNDAY LECTURE SOCIETY, at 4.—WẸy and how we ga our Dinner 
(with Oxy-hydrogen LanterngIllustratyins) Dr Andrew Wilson 
e 


e TUESDAY, NOVEMBER 11 

MInERacicaL SOCIETY, at 8—Affniversary Meeting —Election of 
Officers —Twins of Marcaswe in Regular Dispesiti@ upon Cubes of 
Pyrites Dr C O Trechmann —Tetanohednsm o@Uliminfite H A 
Miers —Notes on Cassiterite R J Solly e 

INSTITUTION OF CIVIL ENGINEERS, at 8 —Steam on Comon Roags John 


McLaren e A 
WEDNESDAY, ÑÖVENBER 12 


e 

GEOLOGICAL SOCIETY, at 8—On the Porphyritic Rocks of the Islgnd of 
Jersey Prof A De Lapgarent (Comgnumicated by the President —On + 
a New Species of Triony®from the Miocene of Malta, and a Chelontan 
ScapuM from the London Clay R LPdekker —Notes on Specimens col- 
lected by W Gowland ufthe Korea T Holland “(CoMmunicated by 
Piof J W Judd, F R>)—Further Notes on the Stratigraphy of the 
Bagshot Beds of the London Basin (North Side} Rev A Irving 


TAURSDAY, NOVEMBER 13 
MATHEMATICAL SOCIETY, at 8 —The Influence of Applied on thesProgress 
of Pure Mathematics the President —Spherical Harmonics of @ractional 
Order R A. Sampson —Proofs of Steiner s Theorem relating to Circum- 
scribed and Inscribed Comcs Prof G B Mathews —On an Algebraic 
Integral of Two Differental Equations R A Roberts —Some Geo- 
metneal Theorems Osher Ber 





INSTITUTION oF ELECTRICAL ENGINEERS, at 8 bad 
FRIDAY, NOVEMBER 14 
Ro®at ASTRONOMICAL SOCIETY, at 8 è 
@ . 
CONTENTS. . pate 
Prestley, Cavendish, and Lavoisier By Prof T B 
Thorpe, FRS - I 
A Hand-book of Photography By Prof R Meldola, 
FRS, s 3 
Contributions to Indian Botany By W Botting 1 
Hemsley, F R S 2 Sieh * carts 6 
Our Book Shelf — ° 


Pinkerton “ Elementary Text-book of Trigonometry” e7 


Macdonald ‘‘ Higher Geometry” M SA 
Shortland ‘Nautical Surveying” . Se a) 
Macfarlane ‘‘An American Geological Railway 
Gude”. ` 2 8 
Letters to the Editor — 
Araucaria Cones —The Duke of Argyll, F R S 8 
On the Soarmg of Birds (l//ustrated)—Prof F 
r Guthrie A 8 
The Value of Attractıve Characters to Fungı —Charles 
R Straton 9 


Extraordinary Flight of Leaves —R Haig Thomas 9 
Keenig’s Superior Beats —Rev Walter Sidgreaves, 
SJ a 9° 
The Cell Theory, Past’ and® Present I By Sir ‘ 
William Turner, F R S Io °* 


The Causes of Cyclones and Anticyclones By 


Henry F Blanford, F R S, 15 
On the Anatomy and Development of Afterya a *. 17 , 
Captive Balloons (JZ/lustrated ) . $ . 47 
The Coco-de-Mer ın Cultivation, By Wiham 

Watson and W.T T D° : 19 
Notes e 2 e 19 
Our Astronomiéal Column .— e 

The Rotation of Venus Salen ia . 22 
Spectrum of the Zodiacal Light . 22 
D*Arrest’s Comet e e 22 
The Institution of Mechanical Engineerse' , 22 
University and Educational Intelligence -a ° 33 
Societies and Academies . . .. *, 2 

Diary of Societies ° š -0 © > 4 
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THE CURE OF CONSUMPTION 


WEN we read the announcement of some fresh 
gcientific dischvery, the first impulse, perhaps, 
1s to ask, “Who has Made 1t®” and the second, to say, 
“Does it sound right *¢’ e 
Thg anfizttg declaration ethat Prof Koch had dis- 
covered the syre meåns,of arresting the growth of the 
ba@illus of*tuberculosis, z of <{ consumption ” without 
further imperilling th@lives of its countless victimg, must 
have made many ask themselves these questions, and in 
all cases probably wit unanimo€sly satisfactory replies 
The wrar who hasenade this discovery gas been known 
for more than the last decade as the foremost techno- 
logist ın bacteriology The discoveries and really ın- 
fingely wide generalizations of M Pasteur had cleared 
the Way and pointed out the broad path of investigation 
in this branch of pathology When Dr Koch began his 
remarkable research into the life-history of the bacillus 
of anthrax or splenic fever, the completeness and per- 
spicuity of that work obtained for him the opportunity of 
devoting bisewhole energies and time to this department 
of pur science, and now not only its votaries, but the 
whoJe mass of mankind, will applaud the magnificence of 
what has been achieved by patient toil in a laboratory 
Many of us doubtless remember the eloquent account 
given by Prof Tyndall in the 7z7zes,some eightyears ago, of 
Koch’s discovery of the direct cause or virus of consump- 
tion, viz the Bacillus tuderculosts, and, possibly, some 
may remember the ignorant contempt with which this 


°” announcement was recetved by the enemies of science 


and truth—the anti-vivisectionists In 1884, Koch pub- 
hshed, in his customarily complete manner, the whole 
chain of his investigations into this, the most general 
of specific diseases, andjit was ım this paper that he 
set at rest, by final judgment and demonstration of the 
infective character of the disease, a debate of 40 years 
On looking back to that time, ıt 1s easy to see (m answer 
to the first question) that the character of the man’s work 
insured, 1f his health perfnitted, the accomplishment of 
a gigantic step forward, such as that which is now an- 
nounced on the most trustworthy authority Were we 
not ın eager anticipation of the publication of Dr Koch’s 
experimental facts, it would be out of place to ask the 
second question Bet, as®is well known, the bearing 
which the general drift of bacteriological research pos- 
sesses at the present time ıs, ın this connection, of the 
utmost interest 

“Already we have learnt that, as of course seemed 
necessarily the case, Koch early abandoned the search 
for an antidote among pharmacopceial remedies, and 
looked for the means of arrestipg the fugctional activity 
of the bacillys among the biological w4ste-products of 
the organism Pasteurs fundamental discoveries in 
fermentation had established the law that every micro- 
organism produces, from the substances which it katalyzes 
as a resulg of its biological activity (and especially multi- 
plication), aematerial or materials, which, on accumula- 
tion, inbibit its growth, and finally, mdeed, arrest its 
vitality The, actual discovery® that this principle 1s 
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applicable in its entirety to micro-org@nisms which are 
pathogenic, ze caygative of diseasé, is probably due to , 
M, Charrin, whose investigateons into the properties and 
growth of the Bacitlus pyocyaneus have shed much hight 
on this difficultearea of investigation Be M Pasteur’s 
teacking has been productive of similar results in ether 
terribly *common diseases, notably in diphtheria, at thg © 
hands of Drs Roux and Yersin In all cases albuaninous 
substa@aces have been found, which, while foxic in certain 
doses, are nevertheless capable of giving immunity to 
animals from the disease which produced them Swch 


albumins, as was first shown by Wooldridge, are not omly e 


to be obtained as a result of the specific katalysıs 8f 
artificial cultures by the pathogenic microbe,¢but exist 
already formed in*some animal tissues According to the 
latest investigations of Hankin in ¿tms direction, and ac- 
cording to the observations of Reichert and Weir 


on anthrax, &c , these toxic, and yet protective albumin€ 
seem to belong almost exclusively # the class known as 
globulins s A 

Should thase generalizationg prove t@ be true, one, 
mostgmpSrtamt step alone will be gained, viz a definite 
advance into the unknown dgser® of biological chemustry 
But, to return to the arrest zztra wzía/ of an infective 
virus, there 1s another factot ın the successful eftinctien 
of a parasitic poison, such as the tubercular microbe, Shd 
that is the specific resistange of the tissues to their 
invasion by bacilh, which has been so strikingly tluci- 
dated by Metschnikoff and others , e 

This factor has a specially important bearing in tuber- 
culosis, since the bacillus, as 1s well known, grows with 
vastly different rapidity ın various mdividuals, and ven 
in the same patients exhibits great differences of vigour 
according to the tissue it has attacked. This makes the 
practical application of Prof Koch’s discovery so much 
the more striking as ‘well as important Already it 1s 
stated that the most (chronic forms of tuberculosis, viz 
cartes of bones and joints and lupus, yield most readily 
and rapidly to the preventive treatment, whereas a 
greater difficulty 1s experienced in dealing with gdvanced 
lung disease 

There are manf instructive parallels which meght be 
drawn between this last frut of experimental science 
(absurdly called vivisection) and the direct application 
by M. Pasteflr of his labours to the prevention of a far 
more horrible, 1f fortunately relatively much rarer, disease 
—hydrophobla, but the storm of incredulity and abese with 
which Pasteur’s single-minded labours were received are 
replaced in thg present instance Wy respectful appreciation 
and admiration ° - à 

It may be that this is a sign of the wider public know- 
ledge of tħe scientific facts concerning inféctious disease, 
or it may be ¢hat the irresistible effect of the truth of 
M Pasteur’s labour® 1s clearing &way the obstruction of 
ignorance and folly In either case it is a bappy augury 
of the future? But we fear much of the very different 
feeħng with which this last gift of pure science has been 
received ıs a sad testimony to éhe frightfully wide extent 
to which, this distinctive disease, tubercuJosis, prevails, and 
that really there 1s no family but feels what a priceless 
result Prof Kosh has &ttained if an extended trial shoyld 


confirm his early guccesseg © a 
e 


C 
° 


| Mitchell and Wolfenden on snake poifons, and of Martnt “@ 
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.° Whatever be the explanation, we ed#nestly hope that 
the public Interg&t aehuch 1s thus awakened in a practical 
‘exposition of ‘the extreme gmportattée of supporting 
scientific research, although its objeets may not be 
at first sight apparent, will receive no disappointment or 
check, but develop into a true appreciation of the gteat 
» principles whith underhe humag happiness, healgh, and 
wealth 








CLERK MAXWELL’S PAPERS 
Tha Scientific Papers of Fames Clerk Maxwell 2 Vols 
}dited by W D Niven, Director of Studies at the 
Royal Naval College, Greenwich (London Cam- 
. bridge University Press, 1890% 
S HE gratitude with which we receive these fine 
volumes is not unmingled yith coffplaint During 
the,eleven years which ‘have elapsed since the master left 
ous, ‘the disciples hawe not been idle, but their work has 
been deprived, to all appearance unnecessarily, of the 
assis{ance which woul@have been afforded by this collec- 
tion of his works However, it behoves us to look 
forward rather jhan backward, and no ong can doubt 
fhat for many years to come earnest studgnts et home 
and abroad will derive inspiration from Maxwell’s 
writings, @nd wilé feel thankful to Mr Niven and the 
committee of fends and admuers for the convenient and 
har®lsomé form ın which they are here presented 
Under the modest title of preface, the editor con- 
tributes a sketch of Maxwell’s life, which will be valued 
eeven by those who are acquainted with the larger work of 
Profs Lewis Campbell and W Garnett, and while 
abstaining from entering at length ito a discussion of 
fhe lation which Maxwell’s work bears historically to 
that cf his predecessors, or attempting to estimate the 
effect which it had upon the scientific thought of the 
present day, he points out under the various heads what 
were the leading advances made 
In the body of the work the editor’s additions reduce 
themsélves to a few useful footnotes, placed 1n square brac- 
kets Doubtless there ıs some difficulty ın knowing where 
to stop, but the number of these footnotes might, I think, 
have been creased For example, the last term ın the 
differenigal equation of a stream-funetion symmetrical 
about an axis ıs allowed to stand with a wrong sign (vol 
1 p 591), and on the following page the fifth term ın the 
expression for the self-induction of a coileshould be 
— Jnr cosec 26, and not — Jr cos 26 
To a fuge and enterprising group of physicists, Max- 
well’s name at once suggests electricity, and some, familar 
with the great treatise, may be tempted to suppose that 
this book can contain little that is new to them It was 
De Morgan, I think, who remarked that a great work 
often overshadows too much lesser writings of an author 
upon the same subject In the present cgse it ıs true 
that much of the “ Dyn&mical Theoryeof the Electro-mag- 
netic Field ’ was subsequently embodied ın the? separate 
treatise Nevertheless, there were 1mpPortai™ exceptions 
Among these may be noticed the experimental methods of 
determining the self-inducfion of a coil of wire in the 
Wheatstone’s balance By adjustment of resigtances, 
the steady current through the galvanometer in the 
bridge ıs reduged to zero , but at tlte moment of making 
or breakıngebattery 7 contact, go instaptaneous current 
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passes From the magnitude of the throw thus qbserveđ' 
in comparison with thë effect of upsetting the resistance- 
balance to a known extent, the self-.raluction can be caj- 
culated The letter to ‘Sir W Grove, entitled “ Exper- 
ment in Magneto-electric Induction” (n 121), will 
also be read with interest by electr€cians It gives the 
complete theory of what 1s sometpmes called “electric 
res8nance ” [ . 

There œn be httle doubt Dut tha posterity will regard 
as Maxwell’ highest achievement 1f this field his electro- 
magnetic theory of light, wMereby gptics beégpines a de- 
partment of electrics The clearest statemgnt of his 
views will be foued in thenote appended to the “ Direct 
Compa@ison of Electro-static et Electro-magnetic 
Force” (vole! p 125) §everalof the points which wer€ 
then obscug have been cleared up dy. recent researches 

Scarcely, ıf at all, le$ :mportant®than his’ eléttrical 
work was the part taken by Maxwell in the development 
of the Dynamical Theory of Gases Even now the 
difficulties which meet us here are not entirely overcome ; 
but ın the whole range of science there is no more 
beautiful or telling discovery than that gaseous viscosity 
is the same at all densities Maxwell anticipated from , 
theory, and afterwards verified experimentally, that the 
retarding effect of the air upon a body vibrating ma 
confined space ıs the same at atmospheric ptessure and 
in the best vacuum of an ordinary air-pump eo. 

Besides the more formal writings, these volumes «n- 
clude several reviews, contuibuted to NATURE, as well- 
as various lectures and addresses, all abounding in valu- 
able suggestions, and enlivened by humorous touches 
Among the most noticeable of these are the address to 
Section A of the British Association, the lectures on 
colour vision, on molecules, and on action at a distance, 
and, one of his last efforts, the Rede Lecture on the tele- 
phone Many of the articles from the “ Encyclopedia 
Britannica” are also of great importance, and become 
here for the first time readily accessible to foreigners 
Under “ Constitution of Bodies,” ideas are put forward 
respecting the breaking up of but feebly stable groups of 
molecules, which, ın the hands of Prof Ewing, seem 
likely to find important application m the theory of 
magnetism. 

A characteristic of much of "Maxwells writing 1s his 
dissatisfaction with purely analytical processes, and the 
endeavour to find physical interpretations for his for- 
mulz Sometimes the use of physical ideas 1s pushed 
further than strict logic can approve , 1 but those of us 
who are unable to follow a Sylvester m his analytical 
flights will be disposed to regard the error with leniency 
The truth ıs that the mutation of human faculties often 
imposes upon us, as a condition of advance, temporary 
departure from the standard ofstrict method The work 
of the discoverer may thus precede that of the systema- 
tizer, and the division ef labour will have its advantage 
here as well as 18 other fields, 

The reader of these volumes, not alreasly famiharly 


1 «With all possible respect for Prof Maxwells great ability, I must own 
that to deduce purely analytical Prupegties of spherical harmonics, as he 
has done, from ‘Green’s theorem’ and the ‘principle of potential Mhergy,’ 
seems to me a proceeding at variance with sound method, and @ the same 
kind and as reasonable as if one should set about to deduge the binomial 
theorem from the laws of virtual velocities or make the rule for the extraghon 
of the square root flow as a consequence from Archimedes’s law £ floating 
bodies “—~Sylveste, P% Alag, * p 306, 1876 

et 
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acquaintéd with Maxwajl’'s work, wil be’astonished at its 
vapety and importange Would that another ten years’ 
teaching had been allowed us! The prematuse death of 
our great physicist was a loss to science that can never 
be repaired + RAYLEIGH 











7 \ SAP $ 
Sap Doeg 2g rise Jrêm the Roots? By J è Reeves 
(Loadon eG Kennpg, 1898) 


TE obec” of this boék 1s clearly stated ın the follow- 


ing words frome@he introdfction (p%4) — ; 


e“ Facts will be advanced to show there ıs no evidence 
to support any of the following Sheories, vız *-That the 
sap In ees rises at anf time, thgt inorganic nfatter rises 
from the soil, that the soil is exhausted®by the growth 
of vegetation, that sap is elaborated in the leaves,” 
&c , 
andethe style 1s exemplified in the following quotations 
from the conclusion (p 82) — 


“Instead of water ascending and gases descending , 
“he facts (which are open to the observation of any 
person disposed to give unbiassed attention to the subject) 
go to prove that the wate: descends to the roots, and 
the gases a$cend to the leaves, both actions being in 
strect @onformity with the Laws of Gravitation ” 

“ Let the reader witness a monster forest tree during a 
Summer shower, after a long drought, and then calmly 
consider-—Whether the CREATOR IN HIS INFINITE 
WISDOM ordained that the thirsty leaves should be re- 
freshed and invigorated by drinking in the gemal rain 
falling upon them Or,—Whether each leaf was designed 
to resist such mozsture, but, at the same time, to draw the 
water it needs from the soil, which 1s often hundreds of 

*feet below, and as DRY AS DUST” 


The italics and large and small capitals are the 
author’s, and we have now to examine how he proceeds 
to justify the extraordinary statements quoted 

Starting with a number of extracts from Sachs’s “ Text- 
book of Botany,” which refer to several different things, 
and are in part misquoted or mutilated, and of which the 
most remarkable ıs as follows, “It 1s not known how 
water reaches the tops of trees, but probably by the 
formation of dew,” the ‘author concludes that much 
difference of opinion exists This conclusion ıs not 
without warrant, but the nature of the diverging opimons 
is by no means illustrated by his statements, and is not 
to be understood without an acquaintance with much 
more modern literatu% than he seems to have any know- 
ledge of At any rate, he might have obtained even 
more conflicting statements by judicious culling from the 
writings of Bohm, Elfving, Westermaier, Vesque, and 
other mqdern authorities Granted, however, that much 
difference of opimion has been expressed on the subject, 
let us see how the autho» proceeds,to clear up the matter 
He suggests as an alternative theory that the leaves of 
plants obtain their water and mineral substances from 
the air 


. 
“It ıs suggested that the foliage of plants by 
absoiking the moisture 109° the air also absorbs the 
impalpabée dust which ıt contains ” 


e 

* At p 684 of Sachs's “‘Teat-book,” second edition (English translation), 
this statement runs ‘‘It is not hnown how this water has reached the 
higher patts of the trees, though it 1s poshbly by the formation of dew,” 
&c , and it bears a @yy different signification from that given 
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“It seems quite possible that, in dg yewepther;a portion 
of the dust alludedsto, which comes in co$tact with the 
leaves of plants, may, with the dews of night, pass through 
the leaf-cells into the downward flow of sap If so, such 
morganic matter becomes a constituent ofgthe Mp, to be 
chemically acted upon ın the formation of new ells 
effedng the mysterious,operations called growth ” 


This kind of thing is sufficiently startling, and what its 
effect emay be on the minds of those ingufficiently ac- 
quainted wèh thé elements of botany need not be dis- 
cussed For the inform’tion of those who expect to find 
such views supportedeby new and adequate evideng, 
however, the following illustrations may suffice — ° 
e “The oi which rises though the cotton wick of a lamp 


to support the flame 1s constantly referred to as an apt s 
illustration of theætranspıiratıon theory ” 

“ The leaves of the wee anachaies contain a large pro- 
portion of silica, although the plant has no root, and*it à 


grows whilst flowing with the stream ° 

“ Seeds sown in flannel, moistened with distilled water 
will grow (although not to maturity) and produce asgich 
green foliage as if grown ın alluv@l sol [N B-—~lIron 
cannot be supplied from flannel ]” . 


° . e 
If 1t wêre net that the book contains internal evidence ° 


of the deadly earnestness of th@ writer, we should have 
regarded these (and other paragiaphs, adduced to show 
that the roots do not absorlfthe water and gunerafs of the 
transpiration current) as quaint jokes of the Max O’Rell 
or Mark Twain type Morepver, the work teems with 
such funny statements Speaking of trees (p 40), * 


“ If the pendent ends of the branches be embedded in e 


the soil, the descending sap will be arawn out and and 
lsc] roots will be formed of the discharged sap” 

Although the superfluous “and” might suggest that? 
even the pen of the author gasped and stammered, as ıt 
were, at this monstrous statement, we fear it must be 
regarded as an innocent misprint, for the idea that tissues 
and roots can be formed by the mere hardening of sap 
1s gravely expressed in several places, eg pp 37, 48, 
and 54 . 

Other notions of sixteenth century value are to be found 
serving as the foundation stones for the curloys super- 
structure which the author dignifies asa theory Thus, 
onp 32 — : (3 


“The germination and growth of a seed seem to 
be controlled by the same law of gravitation as the 
growth of & mature plant Water descending, gas 
ascending When, however, the seed ıs placed 
i moist wam sojl, water is absorbed, and a kind of 
fermentation or decoffposition commences, the contents 
are expanded, the gas ıs necessarily evolved This 
expansive opegation continues until the skin of the seed 
is broken ‘The heavy watery pasts exude first, and cell 
to cell of atomic matter becgnes united with the embryo- 
radicle, ard gravitates downwards, formeg the root, 
while the gages or vapours, which result from the 
fermentation in the geeds, press wowards and cause the 
plumule ta form” 


We could wot resist quoting this rather “lengthy yoke, 
for the sake of the climax ® it may be doubted whether 
the days of a belief in levitation could have produced a 
statenfent to equal the last sentence 

This must suffice to show the tenor 8f the production 
before us, and we caneonly conclude by expressing our 
wonder that an} writer could he found to invgnt the text 
and any pubjisher to produte it * o 
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e ry hd hg 
T; he Hand-book of Games Vel I Table Games (London 
Beff and Sons, 1890 ) Re 


EIS wk tas orginally published in*the year 1850 

et © In spite of the anjiquity of the information, th@re 1S 

» œ a steady demand for the old edition, and the publishers, 

havingeresolved to reissue the book, decided that ıt should 

be thoroughly fevised, and many of the ayticles ently re- 

e written In consequence of the recent development of old 

gates and the invention of new ones, the present edition 

e wsi fill two volumes of about 50d pages each, while the 
fitst edition consisted of only one volume of 600 pages 

° e The games included in the first volume are known a8 

table games The first one treated of ıs bilhards, and 

18 written by the noted amateur Major-General A W 

Deayson ; the well-known professional Mr W J Peall 

© has read through tle proof-sheets, and, in his own words, 

® endorsed, in nearly every case, the author’s advice, both 

e thegetical and practial” Bullards is one of the many 

games that have made remarkable progress in the last 

© fifty years O8 its origig very little ıs known: some 

consider that the French invented it , ether$ thgt the 

Germans originated the dea, the French only improving 

on them Bouwlfet gwes the English as the origmators of 

e ite “Bfthardy” he says im hfs first work, “appears to be 

defived from the game of bowls It was anciently known 

in England, where perhaps it was invented It was 

brought into France by Louis XIV , whose physician re- 

* commended this exercise” In his other work we read, 

` “Tt would seem that the game was invented in England ” 

Whatever may have been the origin of the game, ıt was 

originally played on the floor or on a table, and consisted 

in trying to send a ball through a ring which revolved on 

a pin or stick fixed firmly on the floor or table A few 

years before 1674, billiards must have been well known, 

especially in England, for in a work published in that 

year, where it 1s described as a “ most gentle, cleanly, 

and ingenioug game,” the author says that in England 

there were few towns of note “which had not a public 

bilhard table, neither are they wanting ın many noble 

and piivate families in the country” From those days 

up to tbe present time the game has gradually been raised 

from the “disreputable to the highly respectable,” and ıt 

1s now ranked among the first-class ones 

The game as described im this article 1s®for amateur 

players only, and, as stated by Mr Peall, “there are few 

* amateurs whọ may not gam some useful hints from a 

study of this book” Although the author gives some 

very good explanations*of the various stiokes, describing 

the best ways of making them and ¢he effects produced on 

the igapact of balls, yet m some cases it would be 

advantageous*%o the reader to know the reasdhings fiom 

which the results are drawn On pp 34 end 35, 1n dis- 

cussing the effect prfduced by “ste” on the striker’s 
ball, the example he gives serves to illustrate our point 

Following these explanations, the ghmes*of pool, black 

pool (commonly known as “shell out”), pyramids, «and 

snooker are described, the last of which is an extension 

of the game of pyramids, but not as yet generally known 

We now come to the game of chess, by Mr R F Green, 

who gives aecondensed but capifal accoynt of it as 1t*1s 

played to-day. | Of all gatesychess ig the most difficult, 
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and in consequénces of the nddgnce of the efement of 
chance, great skill ıs required to play it well In, the 
study of thes game a greàt expenditure of time 1s necessary 
—in fact, “no knowledge or proficiency, easily acquned,- 
could be held in such high and gergral esteem @ and the 
time involved may, especially in the case of young 
students, be looked upon as wellgspent It cgnstitutes 
a mental training of thé greatést possible’ value, and 
profhotes a taste which can onlyebe elevating” Lovers 
of this game will find mach m this articlè thgt will 
interest them, and the hints, techni€al terms rules, moves, 
&c , should forrg a good foundation for beginntrs 

The remaining games include draughts, backgammon, 
dominoes, solitaire, reversi, go-bang, rouge et nom, 
roulette, i O, hazar® and fafo, all of which are 
thoroughly explained amd illustratedeby “ Berkeley ” 

In conclusion, a work of this sort becomes a necessity 
to those who wish to understand the scientific principles 
which form the bases of many of our games, while,for 
those who play occasionally ıt will serve as a most h&ndy 
book for reference It 1s thoroughly to be recommended. 

w 





OUR BOOK SHELF. >» 


Elementary Algebra With numerous Exampl®s By 
W A Potts, BA,and W L Sargant, BA (London. * 
Longmans, Green, and Co, 1890) s 


In this book the principles of algebra as far as 
quadratıc equatıons only are dealt wıth The authors 
have explained them ın plain and simple language, 
and have worked out numerous examples ın order to 
illustrate the methods adopted In an elementary trea- 
tise like this, mtended for those who are preparing fore 
pubhc school entrance examinations, great importance 


must be attached to the working out, briefly and neatly, ° 


of examples, and here we have a good and copious col- 
lection, together with some papers set at former entrance 
examinations 


Heat and Light Problems By R Wallace Stewart. 
University Correspondence College Tutorial Series. 
(London W B Clive and Co, 1890) 


THIS work forms a supplemgnt to the author's “ Ele- 
mentåry Text-book of Heat and Light,” and 1s an expan- 
sion of the chapters on calculations in that book ‘The 
mathematical sides of both these subjects only bemg 
dealt with, the fundamental formule in each case are 
clearly worked out and illustrated by many examples 
At the heading of each chapter a short summary 1s given, 
for convenience of reference, of the many formule that 
may have been proved in previous chapters, but which 
are used in the one under consideration, This method 
causes a saving of time and patience, and facilitates the 
solving of the problems Students who find specfal 


difficulties with regard to thé questions on the quantita- e 


tive relations of either of these two branches of physical 
science, cannot do beter thanestudy this work By so 
doing, they wilb find thamselves very much enlightened, 
and then difficulties consideiably diminished 


Annalen des kk naturhestorischen Hofmuseums, Wren, 
Bd V, Nr 2 and 3, 1890 


THE above-named (445 pp “in all) contain six @iginal 
contributions and notices Of the former, or, by Dr 
Karl Fritsch, 1s botanical, and deals with*the flora of 
Madagascar , another, by Ludwig Hans Fischar, 19 de- 
voted to personal adornments among the gatve Indians 
e Ld ° 
e 4 
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and, of the fOur which renmin, three *are zoological, the 
fourth, bẹ Dr Fehx „Koerber, beng® meteorological 
Dr Fritsch’s. communication, afvofos of collections 
maté by Dr Paula¥ on the voyage of the.“ Sazda,” 
adds to the genera Blepharts and Walla each 
a new species, while new varieties of Afzdiscus vitr- 
fous ang Cynorch:&® fastigrata are described Dr 
Fischer’s paper gives an account of his journeys and 
collections made on behalf of the Vienna Museum Itas 
a most interesting and Yarefully executed work of 30 pp, 
with six plates and 51 acimrable woodcuts The‘authgr’s 
notes on ear ornaments are ig eee commenglable, but 
when all ıs done as by him ıt Becomes difficult to particu- 
larize This rmaonographebears the same stamp of ex- 
cell€nce as Phose of Dr Otto Finggh and Prof Hein which 
have preceded it (cf NATURE, vol xhi p 157), and 
etpnologists owe the authorities of the Vienna Museum 
a debt of gratitude fom the manger in which ¢hey have 
enriched the literature af their subject Of the goological 
treatise® ne (by Dr Gottlieb Marktanner-Turneretscher) 
1s a Report upon the Hydroids in the Museum collection 
The Gymmnoblastea and Calyptoblastea are chiefly dealt 
with , several new forms are described, localities and 
dons’ names are sufficiently recorded, and a Report upon 
the Hydrocorallines 1s promised The two remaining 
contributions are entomological One, by Dr J Kreich- 
harmer (13 pp ),18 a continuation of the author’s previous 
eport on the /chneumonide in the Museum , new genera 
and species are described The other ıs a lengthy mono- 
graph of the Linnean genus Sphex (266 pp , with 5 plates) 
by Franz Friedr Kohl The author acknowledges his 
mndtbte@iness to the collections of other Museums and of 
°” private individuals, from many of which types have been 
lent him, and he makes a point of excepting “ the mate- 
rial in the London Museum, which contains the greatest 
number of types” This ıs greatly to be regretted, ın con- 
sideration of the pretentious nature of his work, which 
purports to be a revisionary monograph of the genus, 
he promises a companion treatise on the allied genera 
Ammophila and Scelphron, and we sincerely hope that, 
‘in preparing this, arrangements may be made whereby 
e he shall consult our national cabinet 


Exercises in Practical Chemistry By A D Hall, MA. 
(London Ruvingtons, 1890) 


THE author states in his preface that an opmion has been 
growing latterly that chemistry, as usually taught, is a 
subject lacking ın educational value, and that this 1s 
especially the case inpractical chemistry These exercises 
are suitable for boys beginning practical work, and they 
are intended “to exemplifyethe exact nature of chegucal 
reactions, and to illustrate some of the great principles 
and fundamental laws of the science” Consequently many 
of the exercises are quantitative The first experiment 1s 
a verification of Boyle’s law by means of a straight baro- 
meter tube and mercury The second is a determination 
of the coefficient of expansi8n of air After a few such 
prelimmary exercises, the more usual chemical experi- 
ments follow The author has not attempted to give 
“details of craftmanship,” as he states that they can be 
better obtained from the teacher 


. An Elententary Geography bf India, Burma, and Ceylon, 
By Henry F Blanford, FRS Macmillan’s Geo- 
graphical Seres (leondon Macmillan and Co, 
1890 ) ° . 

DR GEIKIE, fhe editor of Macmullan’s Geographical 
Series, could not have entrusted the subject of the pre- 
sent volume to a more thoroughly competent avriter than 
Mr Blanford In the course of a long service in India, 
as Mre Blanford himself notes in the preface, he had 
occasion t® visit most parts of the Empire, so that his 
knowledge of the geography of India 1s incomparably 
more exact, extensive, and vivid than if ıt had been 
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derived merely from books Traces ofgthis fact*are to”* 


be found ın every section of his exgelions mafiual, In 


the preparation of a,yolume of this kind’one of the chief , 


difficulties of the writer ıs toe decide how much shall be 
omitted , and thig question Mr Blanford seems to fis* to 
have settled with admirable tactand judgmgnfg Nothing 
he introduces would, 1f properly understooll, tend simply 
to buden the memory The facs he has selected°are” 
both important and inter@sting , and they are presentede 
in so simple and clear a style, while their relationsdo one 
another are so distinctly brought out, that they cannot 
fail to arrest®the attention of young learners, and to foster 
the growth of individual€ntelligence The ilustrations,— 
for the most part taken from photographs—are ın every 
way worthy of the text 





LETTERS TO THE EDITOR 


[The Editor does nde hold hymself responsible for opinions ex- 
pressed by hws correspondents Nether can he undertake 
to return, or to correspond with the writers of, resectBd. , 


manuscripts intended for this or any other part of NATURE ° ® 
e 


No notice 1s taken of anonymous communications ] 


Araucaria Cones, . 


I am happy to say that I can mform the Duke of Argyll of’at 
least two instanees within my own @ersonal ob®ervation of the 
fruiting of Arauqria The cones were seen, and one of them 
handled, by myself and many members of the Geologists’ As- 
sociation five years ago, when w@ were entertained ateluncheon 
by our excellent Rural Dean, the Rev P T Brown, Rector of 
St Pauls, Wokmgham The fact will be found eecord&d in the 
Proc Geol Assoc, vol 1x p 223 The other instance w&s 
a few years earlier, and the tree which bore the cones 1s, I 
believe, still standing on the lawr? of Sandhurst Rectory , My 
attention was drawn to them, as to something somewhat rare, 


by the present Bishop Suffragan of Reading, whé was Rector of e 


Sandhurst at that tıme A year or so later, a geologist, who has 
written much on paleobotany, when on a visit to this neigh- 
bourhcod for the purpose of making the acquaintance of the 
London Bagshots, had the assurance to inform me that the 
Araucaria never blossomed or fruited in thts country, because it 
was a dioecious tree! In order to convince him of his error on 


so fundamental a matter, I took him to Sandhurst Rectory and @ 


pointed out the tree to him , but I cannot recollect 1f any frut- 
cones were on it then 
I may add that the fruit 1s large and the bract-scales very suc- 
culent It resembles most nearly the fruit of the Alpme tedar 
(Pinus Cembra), but the fruit is three or four tımês as large 
Wellington College, Berks, Nov 7 A IRVING 





Ir 1s quite a common occurrence for the Araucfifa to bear 
cones m this country, when the tree is healthy and of fair size 
Very possibly ıt may be necessary that some check to “its de- 
velopment shall have taken place before a large number of cones 
are formed, as I have never seen more than thee or four upon a 
single tree @ 

Not only are the cones formed, but seed 1s ripened, and I have 
now ın my possession some plants about three years old, which 
I have reared® from «English-grown seeds picked up wader a 
fiutted Araucaria Apparently about a year elapses between 
the appearance of the cone and the shedding of the seed, and no 
doubt towards the end of the summer of 1891 the tree belonging 
to the Duke of Arg#ll will yield manyethousands of fertile seeds 
These do not seem to keep well ghrough the winter, but arg best 
sown in the gutumn without delay Artificial hant 1s not neces- 
sary to their germination Joun I PLUMMER 

8 Constitution Aull, Ipswich, November Il 





In reply’ to the Duke of Argyll’s inquires (NATURE, 
November 6, p#8), we have an Araucaria in our garden, now 
about 20 feet hgh, which bore larren cones first m the summer 
of 1889 We have also a seedling Araucaria, one of several 
grown from seeds from large seed-bearing cones gathered from 
the avenue of Araucarias in the late Lady Rolle’s grounds at 
Bicton Park, nea: Budleigh Salterton, ın 1878, at which time 
they were abundant on the splendid trees forming the avenue 

‘urther Barton, Cirencester, Nov 9 € BROWN e 
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.? e SqueSking Sand ve sus Musigal Sand 
ALLOW the to ase goyr columns to thank Mr Henry C Hynd- 
a man for the refaenée in NATURE of October 2 (vol xlu p §54) 
to a locality of’sonorous sand yn the interior of South Africa 

Its de@urrence in the mtenor is new to me,-though it has been 

reported fgom the west coast at Liberia, and.at Cape Ledo, from 
t which latter Bae my friend, Mr L Harold Jacoby, a member 

af the American Eclipse Expedition, recently brought me @peci- 

2 e mens s asg ° 

* Dr Alexis A Julien and myself quite agree with Mr Carus 
‘Wilson @n his remarks (NATURE, October 9, vol xlu p 568) that 

there 1s no scarcity of sonorous sand, and only observérs are 
lacking This we established ın 1884, when we @nnounced at 

© onge seventy-four localities on the Affantic coast of the United 
States, although at the time we began our researches its occur- 
e ré&ce at Manchester, Massachusetts, “was thought to be unique 
iff America The localities were in part reported by the keepers 
e ~ Of life-saving stations to whom we Had sent circulars e 
° The old theory adopted by Mr Carus-Wyson, that the sounds 
are produced by ‘‘rubbing together of mjljions of clean sand 
grains very uniform ın size,” 1s, we éhink, insufficient to explain 
mystical sand, but well adapted to explain sgueakıng sand Two 

e: “ustinct classes of souads are produced by disturbing sand, both 
ndoubtedly due to vibrations , the more common sound 1s caused 

y attrition of the particles, and has a well-known harsh 

° chargcter by no means@musical , this ın rare cases becomes a 
loud squeak The sec8nd ıs caused, we believe, by oscillations 
of The particles themselves protected fiom actual contact by 

e clastic air-cushidhs, and th% 1s decidedly mi®ical in tone 
Musical sand yields notes by friction only when@ y, squeaking 
sand yields a harsh, shrill sueal {reminding one of the cry of a 

guinea-fowl), best evhen worst “This latter variety 1s very raie , 

we havegcollected by correspondence and in person over 500 
© samples ofsand from around the world, and musical sand seems to 

be® comparatively common, but only two localities of squeaking 
sand are known to us, both in, so-called boing springs—one in 
Maing, and the other in Kansas A very small quantity of 
squeakufg sand pressed between the thumb and forefinger pro- 
® duces, when wet, a peculiar shrill squeak—a phenomenon which 
we think well explained by the attrition theory The magnı- 
ficent acoustic displays which I have witnessed ın the desert of 
eSing (NATURE, vol xxxix p 607) and on the coast of Kauai 
(NATURE, vol xlu p. 389) are, however, manifestly due to 
greater freedom of oscillatory motion than ıs possible 1f the 
particles merely scrape against each other. 

Dr Julen and I await with interest the second edition of Mr 
Carus-Wilson’s paper, and shall be very much obliged to him 
for giving a large circulation to the results we have obtained by 
extended travel and years of study, though we had planned to 
preset the results to the scientific public ın our own way 

$ H CARRINGION BOLTON 
University Club, New York City, October 27 


e Honeycomb Appearance of Water 


Tus afternoon, while ascending a mountain pathway adown 
which water was tickling, after the torrents of ram that fell 
m the morning had ceased, I observed an app@rance of the 
surface of running water so exactly hhe the hexagons of the 
bees’ cells that I looked at ıt carefully for some time Little 
air-bellg of water seemed to issue from  ndtr the withered leaves 
lying in the tract, which rushed towards the hexagons, occupying 
an iniegulai space about four inches by five As soon as these 
air-bells arrived at the hexagons, they arranged *themselves into 
new cells, making up, appmrently, for the loss occasioned by the 
contingal bursting here and there of the cell-walls No sooner 
had these cell-wells burst, than others closed in an@l took their 
places The worst-formed hexagons were thosg at the under or 
lower side of the surface the part of the suiface farthest down 
the hill, here they were larger, and moře like circlgs By an 
ingenious mecleanical theory, Darwin accounts for the hexagonal 
structures of the cells of the hive bee s®as t@ supersede the 
necessity of supposing that the Bive bee constructed its comp as 
if it were a mathematician But here the blind forces of Nature, 
under peculiar conditions, hatl presented an appearance, en run- 
ning water less thay half an inch in depth, so entirely, like the 
surface of a honeycomb, that it would be a starthng result 
could ıt be reproduced ın a laboratory J SHaw. 

ynron, No®ember 7 ‘ 
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On the Soaring of Birds . 

Mr GUIHRIE kas suggested (November 6, p 8)eone more 
vera causa of soaring ` Like all its Predecessors, this seems to 
the last degree unlikely to occur to an @xtent adequate te he 
exp.anationgof soaring in the sense m which the term is com- 
monly used, viz floating at a constant height without motion of 
the wings 

May not the true cause be that birds Mo not soar ateall m this 
sense, but only seem to soar because the movement of the wings. 
1s goo rapid for our imperfect eyes to detect? Is it nog possible 
that birds which to our eyes «seem ff soar would betray them- 
selves to the camera? Is ıt not also possible that in some cases the 
motion maygbe too rapid to be discovefed even by photography? 

Whether this be the whole (@uth or not, I veftu% to protest 
against such statements as that a bird® followed %a ship for 11 
minutes ‘‘ without flapping a wing” If Mr Guthe had seid, 
“without any flaysping which my eyes gould perceive,” I should 
not hae had a word of criticism to offer But that would be an‘ 
entirely different statement What would be thought of one wito’ 
should say that he had seera conjurer With hands a yad apart 
take a cardevith the nght hand out of the left without gny move- 
ment of either hand? Ye? many people have seen or*seemed ' 
to see this common trick ‘ GWH 





A Bright Green Meteor è 
AN exceedingly bight green meteor was seen here o® the 
Sth inst at 530 pm It passed fiom north’to south under 
a and 8 Aries, which would give ıt an altitude of 19° The path 
was parallel to the above stars and about 5° in length ‘This, 
indication may serve to determine the height of the meteor if it 
was seen from elsewhere J P Macrear. 
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Weighing by a Ternary Senes of Weights® + 

It has been shown in NATURE (vol xlu p 568) that any * 
number of pounds may be weighed with weights, the numbers 
of pounds in which form a geometrical progression with 1 for 
first term and 3 for common ratio The followmg method of 
treating the same problem may serve to illustrate some remaiks 
made by the President of the Mathematical Section of the 
Bittish Association at the recent meetirg m Leeds One of 
these remarks had reference to the fascinating interest attaching 
to such inquiries into the properties of series of numbers, e 
another showed that the adoption of special systems of notation 
for different problems was often of great sevice, and athnd * 
remark alluded to the attainment of one and the same result by 
diverse methods of procedure In the present case the interest* , 
attachmg to the subject may be left to speak for itself, the nota- 
tion suitable for the problem requires elucidation It ıs well 
known that Ly means of only two figures, 1 and 0, any number 
may be expressed 1f we agree that the value of the 1 shall be 
doubled every time it is removed one place further to the left, , 
so that, for example, 11111 would denote the number 1+2+4 
+8+16, and that any number not greater than 31 would be 
denoted by means of five figures Sr less It follows that if we 
had five weights of corresponding value to the above five 
numbers we could weigh any number of units of weight from 1 
to 831 Now, the present problem only differs from this in two. 
respects—namely, ın that the 1 increases threefold in value on 
being removed one place to the left, and that the value denoted 
by ıt may ın any position, excep the ace on the extreme left, 
be taken negatively Let us agree to denote the negative value 
by using a different type, and we may then indicate all values 
fiom 1 to 40 as follows — 
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In the extreme right-hand columngof ¢his table, where 1 
denotes a siagle unit, thé figures 1, 1, 0 are written each once and 
then repeated in the Mme order, and so onto the end In the 
second column, where 1 denotes three units, eache figure is re- 
peated three times, and then again three times, and so on to 


the end, put this colurn begins at the value $ z l ‘the thud 


column, where 1 ies, Be units, begins at the value et 


and the figures are repe The fourth,column, in 
27 +1 


which 1 stands for 27, Wegins at the value ~~ e and contains 
e 





ed niné times 


2 
only the fig@re 1, twenty-seven times repeated Hence it will 
bg found tgat, în order to Weigh all the pounds from one to forty, 
we shall have to make use of cach gveight twenty-seven times 
If, instead of four, Seven weights were used, we ngight, oy 
asing each weight 3° = 729 times, weigh any number of pounds 


from 1 to 729 + a = 10931 Bounds ° 


Further, we may, {Sr any given fimber ofeweights, construct 
tables, one for each weight, showing the numbers of pounds for 
which ıt will be used positively, and also indicating by different 
type the numbers for which it has to be subtracted Thus, 

five weights we should have for the first four the follow- 
ing tables, whilst the fifth would contain the 81 consecutive 
numbers beginning with 41 and ending with 121, all to be used 
positively 
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" 14) 15| 16 17, 18| 19} 20, 21, 2 0, 
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Supposing, now, we wished to determine how any number of 

pounds, less than 122, May be weighed by means of the weights 

1, 3, 9, 27, 81, we seek the number in question, say, for example, 

115, first in the upper part of each of the first four tables, as well 

as m the fifth, and find in this way that we shall require to place 

gll the weights except the weight 3 on one side of the balance , 

andeas the same number 1s found in thick type in the second table, 

we see that the weight 8 must be placed in the opposite scale of 
the balance, and we have 1 + 9 +27 +81 — 3 =115 Inlike 
manner 70 = 1 + 81 ~ (8+ 9) ande38 =3 + 9+27—1 It 
1s tnanifest that these tables, like tue similaretables founded on 
the binary series, 1, 2, 4,° &c, may he used to discover what 
number up to à certain limit a person has thought of, on being 
informed first m which of the tables the number, occurs in the 
upper part of the table, and then in which, 1f any, of the re- 
mammugg tables ıt ıs foundin tte lower part For this purpose 

It 1s only ecessary to add togethei, not the lowest numbers at 

the head of the tables, as for the binary series, but to take in 

eadh table a number one less than the donble of the lowest 


4 Thedonesdence of this number with the number of NATURE in which 
this subject was wwiyoduced is, of course, purely fortuitous 
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number, both ın the positive and in the®negative group, and * 
then to subtract the second sum from tMe%prs, 

Many facts respé¢ting sucn tables as the abéve may be ascer* 
tamed from the following rows of numbers, which are farmged, a 
column at a time, beginning on the left with 1, 0, 1, and adding 
the last numbewto each of the forme: two, wéicl® gi%es 2, 1 and 
they sum, 3, for the second column, from these 3 + 2,3 +1, 
and ther sum, for the third, and soeon 


° 
1 2 5 14 41 122 365 joo? 
0 1 4 13 40 121 264 4093 
J 3 9 27 81 243 «29 2187 


The upper row contains the lowest numbers in the several 
tables, the middle number in any column shows the highest 
number of umts that can be weighed with the weights shown in 
the last row as far as the’preceding column The first two rews, ẹ 
moreover, show, in reverse order, how many times each weht 
will be used positively @& negatively The Azghest of the 
weights, for example, will be used only positively, as shown @ | 
by the numbeis 1, 0 in the frs¢ column, the weight next to the 
highest will be us€d twicegas often positively as negatively, as 
shown by the numbers 2, 1 ın the Second column, and so on 
Thus, for five weights we should have in the jist table, 2o 
shown by the 7/t column, 41 numbers 1n the upper part of the 
table, 40 in the lower part, ın the second table the correspo: 
ing numbers are 3 x 14 and 3 x 1%, ın the third 9 x5 and 
9 x 4, and in the fourth 2 x 27 and@7, as we have already 
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THE CELL THEORY, PASR AND PRESENT! 
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THE continued investigations into the structure of 
cells, both in plants and®animals, led to modifications 

in the conception of their morphology Hugo von Mohl 
announced that he had discovered (Botdnesche Zeitung,’ 
translated by A Henfrey in Taylor’s “Scientific Memoirs,” 
vol iv, 1846) ın the vegetable cell, after being acted on 
by alcohol and iodine, a thin nitrogenous membrane dist 
tinct from and applied to the inner surface of the cellulose 
wall of the cell, which he named the pramordial utricle 
He regarded it as formmg a veSicle within the cell wall 
and contaming the contents and the nucleus By subse- 
quent observers ıt has been shown that the primordial 
utricle ıs nothing move than a thin layer of protoplasm 
lying close to the cellulose wall, and inclosing the saPcavity 
of the cell. ° 

Prof Huxley, in an article on the cell theory (BSrezzsh 
and Foreign Medsco-Cherurgical Review, Ocaber 1853), 
criticized the views of Schleiden and Schwann, and intro- 
duced the terms evdoplast and pertplast into Inggological 
description He regarded the primordial utricle as the 
essential part of the endoplast in the plant, and as homo- 
logous with, the ‘ nucleus” of the animal cell, whilst the 
protoplasm and nucleus are simply its subordinate modi- 
fications The periplast, on the other hand, consisted in 
plants of tht cellulose cell wall, whilst Į animals the @ 
cell wall and matrix of cartilage, the cell walls and inter- 
cellular substance of connective tgssue, the calcified matrix 
of bone, and the, sarcous elements of muscular fibre, were 
all examples of periplast which had passed through various 
forms of chemical and @norphological differenéiation 
Huxley fhaintaied that the peiplast Was the meta- 
morphic element of the tissues, and by its differentiation 
every variety of tisgue was prodaced, owing to intimate 
moleculat changes in its own substance The endoplast 
again mightegiow,and divide, as in the process of cell 
multiplication , but it frequently disappeared, and under- 
went neither chemical nor morphological metamorphosis , 
and ṣẹ far from being a centre of vital activity, he held 
that ıt ¢xercised no attractive, metamorphic, or metabolic 
force upon the periplast 
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. But about thie time ıt began to $e more distinctly | forms But, further, Max Schultze ( Organıs «le: Poly- 
recognized tha® many anatomical units which were to be | thalamıen,” 1854) deferibed a nonSnucleated Amoeba, and 
e regarded as cdlls, as Schwann had indeed admitted fh a | Haeckel (Zerisch J wiss Zool, 1865, Bd xv) -and s 
few gxceptional cases, possessed no cel} wall or investing | Cienkowsla (Max Schultze, Archiv, 1865) other non- 
membrane, and that the analogy with a bladder or vesicle nucleated organisms, simple in their structure These 
- could noflowep be sustained Thus in 1856 (“Lehrbuch organisms were believed to consis solely of a clump of 
der Histologie,” 1857 , preface dated October 1856), Leydig ` soft protoplasm, which might either be naked, Vhen they 
e « gave as his idea of a cel a moze or Jess soft substance, were called szmfle cytodes, or encased in a wall o1 en- 
&pproaching ın its original state to the globular ın form, vefope, and then termed exgased apan Haegkél named 
which closed a central body, the nucleus Subsequently, these—tlee most simple of all o ganisms—Monera, and 
the cell substance might harden into a more og less*ınde- refefred thgm to a group on the confines of both the anımal 
pendent membrane, and the cell would then consist of and the vegetable kingdones, which he temel Pretiste 
membrane, contents, and nucleus Leydig’s conception, Stricker (“Allgemeines uber die Zelle,” 19% Handbuch 
thgrefore, of what were the essentigl parts of a cell closely , der Lehre von den Geweben,” Léipag, 1871) al@ excluded, 
cprresponded with the opinion expressed some yeaiS thenucleusasne€essary t8 our conception of an elementary 
reviously by John Simon Brucke again maintained , organ®m He went so fa: as to say that the historic 
bad e fe Elemesitarorganismen,” Wren Szizbericht, 1861) tha? name of cell might b applied fo the morphologic&l . 
the constancy of the presence of a nucleus was subject ' elements of the higher Facials, oy to independent hving 
to certain limitations, especially yn the cells of cryptogams, organisms, even if they evere only litle masses efeanimal 
and that there was no*positive information either respect- sarcode or piotoplasm He was not, however, disposed 
e'ng the origin or the function of the nucleus He further to extend the definition to isolated fragments of hving 
qhowed that the soft contents of the cell were of a highly protoplasm, unless the whole group of phenomena charac- 
complicated nature, and that they frequently exhibited teristic of an dependent organism could be recognyfed 
è spowtaneous moveme@ts and contractility In 1861 and Stricker held that protoplasm may be fluid, solid, or 
alsg in 1863, Max Schultze published (Waller's Archiv, gelatinous It exhibited the phenomena of movement, 
a 1861, p I “Ras Protoplasma,” Leipzig 1863), most ım- ; of nutrition, of growth, and the capability of reproducing 
*portant papers on the properties of cellsg He adopted its like, ze the sum of the phenomena which are charac-* 
the term protoplasm whgch Von Mohl hat employtd to teristic of living organisms 
designate the contents in vegetable cells which surround , ‘Theedoctrine that a nucleated mass of protoplasm was 
the nucleus, and apphied it to the substance which had ' the structural umt common to organisms gdéherally, both 
e the corr€sponding position in Animal cells He completely plants and animals—though at the very bottomeof she `~ 
difcarded the view that a membrane was essential to a scale the phenomena of life could be manifested by a - 
cell, and defined a cell as a nucleated mass of protoplasm particle of protoplasm without a nucleus—received its 
He igentified the protoplasm of the animal and vegetable | most popular expression, in this country at least, m a well- 
p cell as tssentglly the same substance as the contractile ; known address by Prof Huxley? In this address he 
sarcode waich forms the fieely moving pseudopodia of | stated that protoplasm, simple or nucleated, is the formal 
the Rhizopoda, and he looked upon it as possessing great | basis of all life, and that all irving forms are fundamentally 
physiological activity The conception of the functions | of one character His views, therefore, had undergone . 
and®relative importance of the constituent parts of a cell | some modification, as to the element of the tissue m 
had now tndergone a maternal change The suggestive | which v.tal activity was more especially centred, since* 
ideas of Simon and Leydig had been distinctly formulated | the pubhcation of his previous article on the cell , 
e by Max Schultze Instead of the cell membrane being re- | theory s 
garded as a necessary part of a cell, and the actıve element But contemporaneous with these researches on the 
concerned in the formation of the cell contents, as Schwann protoplasmic theory of cell structure and activity, an 


beheyed, it now became universally recognized as only a English physiologist,: Dr Lionel Beale, was conducting 
secondary structure formed by a differentiation of the | investigations mto the structure of the simple tissues from 
superficial part of the protoplasm Schultze also maim- | an mdependent and somewhat different pomt of view. 
tained that the appearance of the membrane might be JJe considered that the elementary tissues of every hving 
looked upon as a sign of commencing loss of activity, for being consisted of matter in two states (“Structure of 
a cell with a membrane can no longer divide asa whole, the Simple Tissues,” London, 1861)—the one an active, 
but the@division is restricted to the protoplasm contained Jiymĝ, growing substance, composed of spherical particles, 
within it A cell with a membrane ıs, he says, ke an capable of multiplying itself, and coloured red by carmine, 
encysted Infusorian Taking the embryonal cell as a which he named germuna!l matter, the other, named by 
type, he beheved that both the nucleus am the proto- hım formed material, was situated peripherally to the 


plasm were derived from the corresponding constituents germinal matter from which it was produced, it was 9 
of another cell The protoplasm was the substance 


assive, non-living or deag, incapable of multiplyin 
° especially endowed with living fgrce, thè nucleus, he | Kael and not aaloed Seed Cotas like the Genital ' 
ona ye an eprtany at eu ou fine" mater i adnpig thee germa the ordmary nomen 
clature of the ce r Beale states — 
which Schultze recognized in the protoplasm was a finely. «In some cases the germinal matter corresponds to 
granular appearance tlfroughout the somewhat Jelly-lke, ‘ the ‘nucleus’, in others. to the ‘nucleus and cell, con- 
contractile material in which*the granules wereembedded | tents’, ın others, to the måtter lying betweert the ‘cell . 
Although the name of protoplasm was now given to this ! wall? and certain of the ‘ cell contents’ , while the formed 
substances yl obey corresgended morphological | mareal some caste corresponds eiaty to the cl 
bid wall’ only , meothers, tg the ‘cell wall and part of the 
had recognized within the cell, between the rfucleus and l cell contente? in an tð the peels subs 
the cel: wall, though ıt now assumed imthe minds of | stance’, and, in other instances, to the*fud or viscid 
Tet a ee eea kanad | ma age sepaiates the several ‘cells, nuclei, or 
: corpuscles’ from eachother 
Not only was the cell membrane believed to be a product According to this theory df the tissues, all the esement- 
of its differentiagion, but the matrix of cartilage and of ary parts of the body consist of two subssances—an 
connective tissues, and the other imtercellular substances, ma RA Novi 
were thought,to be produced not ase secretion, but by a con- 1 Gn the Phy sical Basis of Life,” a Lay Sermon delivered Novengber 
z i .” London, 
version of on protoplasm,of the cells into their respective oo fortnightly Recrew, alsom “Lay Sermonsand ae ondon, 
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active, living, germinal måtter, an: mactive, non-living, 
formed material Every &ving elemei®ar¥ part 1s derived 
fron a pre-existing livgng elementary paiticle The nuclei 
of the germinal matter, though rem&ining for a Jpng time, 
perhaps, ın a comparatively quiescent state, may become 
active and give rise to new nucle: Dr Beale held that 
the cell wal was by no"means constantly present in cells, 
and that, when present, both it and the intercellular sub- 
stance wese formed or produced by, or a conversion of 
the germinal matter. “In a subsequent work, Beale 
(“Bioplasm,” London, ¢872) substituted the term æo- 
plasm for gaemenal matter, andgncluded ın it thé nucleus, 
nucleolfis, an®some fons of protoplasm It 1s, he says, 

fromthe bigpla$m that theformed material 1s produced 
An important advance was made in thẹ conception of 
the structure of the constituent parts of the cell when it 
wæ ascertained that protoplasm was not the structureless, 
granulated jelly, or shmê, which it &vas originally*supposed 
to be, byt that it cogsf&ted of two parts, viz @ minute 
network of very delicate fibrils and an apparently homo- 
geneous substance which occupied the interstices of the 
network Stilling and Max Schultze recognized the fibrıl- 
lated character of the protoplasm of nerve cells and axial 
cylinflers, but Frommann, Heitzmann, Klein, and other 
histologists applied the observations to the structure of 

protoplasm generally 

e The subject made yet a greater step forwards when it 
was ascertained by Strasburger and Flemming that the 
nucleus in its passive or resting stage consists, in addı- 
tion to the wucleolus, of threads or fibres, some finer, 
oe Gparser, formed of zzclezn, and arranged in a re- 
«ticular network, so as to form little knots at the points of 
intersection of the fibres In the interstices of the net- 
wok an apparently structureless intermediate substance, 
nuclear fluid or zzcleoplasm, is situated , and the nucleus 
is surrounded by a membrane! By some observers the 
threads are regarded not as forming a network, but as 
a greatly coiled single thread From the affinity-which 
they have for colouring-matter, so that they easily stain 
avith dye, Flemming has named them ch» omaten fibres * 
But the whole question of the relation of the nucleus to 
* the dife of the cell, more especially ın connection with the 
production of young cells, assumed a much more definite 
eform when ıt was discovered that the chromatin nuclear 
fibres took a primary part in the division of the nucleus 
in the process of cell multiplication The nucleus was 
now reinstated in its place as of primary importance in 
the structure of cells, and as an essential factor in the 
formation of new cells The movements of the fibres 
within the nucleus, and their rearrangement so as to form 
definite figures, which chafiges precede the act of divi- 
sion, were named by Schleicher Aaryokzneszs, or nuclear 
movement, a term which has now been generally adopted 
Waldeyer states that Schneider, of Breslau, was the 
first to recognize these movements of the nuclear fibres, 
and to describe them in connection with the division of the 
ova, the sperm cells, arti also'the tissue cells of a flat worm, 
Mesostomum s but Butschli and Folh made the process 
more generally known. The publication of their re- 
searches excited the greatest interest, and a host of 
ohservers, amongst whom I may especially name Stias- 
, burgér, klemming, Hertwig Balbian, E van Beneden, 
Johow, Heuser, Pfitzner, J M Macfarlane, Carnoy, and 
Rabl, demonstrated the process in a number of plants 
and animals, and the hterature of the subject 1s now very 
extensive, In order to expres? the appearances pre- 
sented, and the changes which take” place both in the 
nucleus and ın the cell in the process of division, a new 


1 This membrane 1s perhaps nothing more than a somewhat differentiated 
layer of the protoplasm of the cell arranged around the nucleus 

* The ®hromatin fibres appear to be composed of granules or spherules, 
named “ mic@psome-disks” by Strasburger g 

3 Flemming pgoposed the term karyomitos:s, or nuclear threads, to 
expregs the thread-like figures formed in the process M Carnoy g'ves the 
name exchplema to the apparently structureless material which occupies 
the interstices of the network in both the nucleus and cell protoplasm 
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cytaster, monaster, dyaster, equatorial plate and’ crown, 
pithosle or cask-shaped, spindles, ellfpgoldsecoils, skeins 
both compact and loose, pole radiations, $pirem, and 
other terms From the range of the literature 1t weuid 
be a work of considerable labour and time tg make an 
analysis of the different observations so a$ to associate 
with tfe name of each observer the particular set of f&cts * 
or opmiofis which he ‘hi made known 
this ıs unnecessary on my part, as admirable résumés of 
the whale subject have recently been published both by 
Prof McKersdrick*of Glasgow (Proc, Phil Soc., vol xix, 
Glasgow, 1888) and Piof Waldeyer of Berlin (Archiv 
Sur Mtkros Anat, Ba xxxu, 1888) K 
Without entering into à detailed description, 1t may be 
sufficient for my present purpose to say that four stages® 
mey be recognized in connection with nuclear diwsion 
The first, or spire stage, exhibits several phases At 
its commencementeéhe finer threads, which connect the 
, Primary or coarser chromafin fibres ef the resting nucleus 
; together, and which give the network-like characteie 


e 
nomenclature has bgen introduced, and we now sad of * 


Fortunately, e ° 


| have disappeared along with the knot$ at their points of *'® 


; intersection and the nucleoli The primary chromatin ® 
fibres, or chromosome as Waldeyer galls them, form a 
complex coil, the spirem or ball of tleread, which divides 
into loops, about twenty ın number, and forms a compatt 
skein. The Te are placed weth their afices around a 
clear space call@d by Rabl the “ polar field,” whilst their 
free ends reach the opposite syrfa@e of the nucleus or the 
“antipole” The nucleus also magases in sfze con- 
temporaneously The loops next become got sodightly 
coiled, and form the loose skem though the individuaf 
fibres thicken and shorten A most important change 
then occurs, which was discovered by Flemming, and 

, which consists in a longitudmal splitting of each leop or 

primary chromatin fibre into two daughter*threads A 

i spindle-shaped figure, first seen by Kowalevsky, next 

appears in the nucleus, it consists of threads that stain 

much moe feebly than the chromatin fibres! Tye 
spindle has two poles and an equator, and it finally 
occupies a position in the deeper part of the nucleus, its 
equator lies in the plane through which division of the 
nucleus 1s about to occur The loops of chromatin 
fibres group themselves in a ring-like manner around the 
equator of the spindle with their angles inwards, whilst 

‘from each pole of the spindle a radiated appearence 

! (cytaster) extends into the protoplasm of tle cell The 

: membrane of the nucleus has now disappeared, so that 
it 1s directly invested by the protoplasm of the cll, and 

1 ıt 1s possible, as Strasburger thinks, that there may be a 

' direct flow of the psotoplasm into the nucleus, and that 

the spindle may be produced by ıt At the pole Sf the 

spindle, from the point at which the cytaster radiates, E 

van Beneden has seen a small, shining, polar body, 

which Strasbfirger says 1s not found in vegetable cells 

| The second, or monaster stage When the chromatin 

| loops have acranged themselves about tlie equgtorial 
plane of the spindle with their hmbs pointihg outwards, 
and the angle of the loop towards the centre of the 

, spindle, a single star-like figure (monaster, eguatorzal plate 
or crown) 1s prodticed The twoedaughter threads, into 
which each primary chiometin thread had previpusly 
split longitadinally, now separate from each other, and, 
accoiding to Van Beneden and Heuser, pass to opposite 
poles of the nucleay spindle, where they form loops 
These chaages are known as the process of metakinests 

In the chzerg or dyaster stage, the chrom&tin loops at 
each pole of the spindle arrange themselves so that the 
anglts of the loops, though not touching each other, are 
close together at the pole, and the limbs of the loops are 
bent towards the equator of the spindle Two stars are 
thus produced (dyaster), one at each põle, and each star 


2*Qwing to the feeble stainfmg of the spindle figure apd of the nucleo- 
plasm, the substances which compose them have been nam gehromatin ° 
kd e 





e 
* ıs fofmed of oge of the daughter theeads into which each 
chromatin pre, of the monaster divides by its longi- 
tudinal spkttuig ~ Each stai igesometimes caled a 
d .ughter skein , arounde each daughter skein a mem- 
Wr@ne appears at this stage, and å Waughter nucleus 1s 
then formed, x 
In the forth or despirem stage, the chromatin threads 
° thicken and shorten, end the loops of each sig rrange 
¢ © e themselves with the angles t@watds the polar 
nucleus, and the limbs to the antipole 
The diviston of the mother cell into two new daughter 
cells 1s now completed by the cell piotopfsm gradually 
e constricting in the equatorial plane until at last 1t is cleft 
in twain, and each daughter nucleus is mvested by its 
e own mass of protoplasm The chromatin thieads of the 
° daughter skein then form a petwork of coarser and finer 
. fibres, nucleolus appears, and the resting nucleus of ¢he 
$ daughter cell 1s completed Two daughter cells have thus 
arisen, each of which possesses n$ own independent 
vitality Owing to the vefy remarkable longitudinal 
._ Ssphtting of the fibres of the chromosome, and the dis- 
®** ‘tribution of the daughter threads from each fibre to the 
© opposite poles of the spindle, it follows that each daughter 
r nycleus contains algout one-half of each chromatin fibre, 
so that whatever bethe pi operties of the chromosome of the 
Mother cell, they are distributed almost equally between the 
e nucle: of the*two daughter cells As regafds ghe cleavage 
of the protoplasm, there 1s no die that@such a 
rearrangement of its Consgtuent parts takes place as to 
give to each d@ughter cell one-half of the protoplasm from 
.cach pole of the mother ceł) It 1s probable that each 
slaughter nucleus simply becomes invested by that portion 
of protoplasm which hes in proximity to ıt at the time 
when the constriction of the protoplasm begins The 
yofng daughter cell, seeing that it 1s composed both in 
e its nucleus 4nd protoplasm of a portion of each of these 
constituent parts of the mother cell, possesses therefore 
properties derived from them both 1 
è Owing to the disappearance of the nuclear membrane 
at the end of the spirem stage of karyokinesis, at least in 
cells generally (though it 1s said to persist in the Protozoa 
during the whole process of karyokinesis), ıt follows that 
the nucleoplasma and the cell protoplasm cease for a time 
to be separated from each other, and an interchange of 
material may take place between them in opposite direc- 
tiogws—both fiom the protoplasm to the nucleus, as 
Strasburger*contends, and from the nucleus to the proto- 
plasm as has in addition been urged by M Carnoy In 
every gase ıt should be remembered that the nucleus, 
being sfirrounded by protoplasm, can only obtain its 
nutri~ion through the intermediation of that substance, 
and thus there 1s always a possibility of the protoplasm 
acting on the nucleus, and in so far modifying it 
Having now sketched the progress of kngwledge of the 
structure of cells and their mode of production, I may, 
in the next instance, state the piesent position of the 
- subjest We have seen that thee origifal conception 
of a cell was a minute, microscopic box, chamber, 
bladder, or vesicle, with a definite wall, and with more or 
less fluid contents This conception waseprimaiily based 
upon the study of theestructure of vegetable tissue, and, 
as regards that tissue, it halds good to a large extent to 
the present @ay For the cellulose walls of*the cells of 
plants, with their various modifications ın thickness, 
markings, and chemieal compositi@n, constitute the most 
obvious structures to be seen in the microstopic exam- 
ination of ‘vegetable tissue Withyn these chambers 1s 
situated the active, moving protoplasm of the cell, and 
im it the nucleus is embedded , the cell also contaris the 


s 
* Dr J M Macfarlane has described as constantly present Svithin the 
nucleolus of vegetabe cells a minute body, which he terms zudlsolo nucleus 
or endonucleolus He considers it, as well as the nucleolus, to become 
constricted and divided before the nucleus apd the cell pass from the regting 
pto the activepphase of cell muluphcation See Trans Bot Soc Edin, 
1880, vol wiv, and Trans Roy Soc Edin, 1881-82, vol xxx 
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sap, crystals, star ch gianule or other secondary pi oducts 
The cell wall is ® all appeamnce produged by a con- 
version of, or secretion from, thegprotoplasm Byeven 
in plang a cell wal? is not of necessity always present , 
for, in the development of the daughter cells within a 
pollen mother cell, there 1s a stage in which the daughter 
cell consists only, of a nucleated mass of *protoplasm, 
prior to the formation of a cell wall around ıt by the 


eld of the jedifferentiation of the peripherag part of its protoplasm 


Again, the so-called non-cellular plants or Myxomycetes, 
before they develop their spowes,) consist of masses of 
naked ptotoplasm, on thé exterior of whieh,en the couse 
of time, a membrane of cell walbis differéntiated’, in the 
substance of these masses of frrotoplasm®numerous guclet 
are situated 2e e P 

Ta ammal tissues the fat cell possesses a characteristic 
vesicular form, with a definite cell wall, but neither 1% ıt 
nor in te vegetable Alls does the cell wall exercise any 
influenc® on the secggtion eithtreof cell conignts or of 
matters that ùre to be excreted In animal cells a cell 
wall ıs frequently either non-existent, or doubtful, and 
when present 1s a membrane of extreme thinness 
Animal cells, therefore, do not have as a rule the 
chamber-hke form or vesicular character of veg%table 
cells 

The other constituents of the cell, and the only essen- 
tial constituents, are the nucleus and the material imme- 
diately surrounding it, in which the nucleus is embedded 
It 1g of secondary importance whether this material be 
called protoplasm, or bioplasm, or germindi matter The 
term protoplasm, however, is that which has ,recgived 
most acceptance In adopting this term, it should be 
employed in a definite sense to express the translucent, 
viscid, or slimy material, dimly granular under the lower 
powers, minutely fibrillated under the highest powers of 
the microscope, which moves by contracting and expand- 
ing, and which possesses a highly complex chemical con- 
stitution The term ought not to embrace either the cell 
wall of the vegetable or animal cell, or the intercellular 
substance of the animal tissues For although these have 
in all probability been originally derived from the proto- 
plasm, by a chemical and morphological differentiation” 
of its substance, or as a secretion from it, they have 
assumed formal and special characters and have acquired» 
distmct functions Protoplasm, as above defined, 1s a 
living structure endowed with great functional activity 
It possesses a power of assimilation, and can extract 
from the appropriate pabulum the material that is neces- 
sary for nutrition, secretion, and growth Growth takes 
place not by mere accretion of particles on the surface, 
butdy an interstitial approprfation of new matter within 
its most minute organized particles In cases, also, where 
the media in which the cell lives are suitable, as in the 
freely moving Amoeba, or the white blood corpuscles, 
portions of the protoplasm may separate by budding 
from the general mass of the cell, and assume an inde- 
pendent existence, but the con@tions under which the 
budding oft of protoplasm can take place are exceptional 
in the higher organisms Protoplasm, therefore, accord- 
ing to this definition, ın addition to bemg a moving con- 
tractile substance, 1s the nutritive and secreting structural 
element of the tissues, an@ 1s always foundereldtively , 
abundant where growth and the nutritive processes are 
most active A 

In the fertijzed ovim, after the process of segmenta- 
tion has begun, and in The eawlier stages of development 
of the embryo, the cells are nucleated masses of 
protoplasm, without cell-walls, and with no intercellular 
material ° In the course of time, in animals more espe- 
cially, an intercellular substance arises apparently by a 


1 '€Lectures on the Physiology of Plants,” by Juhus von%Sachs > trans- 
lated by H Marshall Ward, Oxford, 1887 e 
2 The opimon for Jong entertained that the simpler alge and fui and 
eryptogams generally are destitute of nucle: has been shown by Schmidt and 
others to be incorrect : 
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differentiation of, or secret n’ from, tlee protoplasm In | and animals holds good, and his work wall continue to, 


many of the tissues this substance’acquires such charac- 
ters, magnitwde, and ifiportance afto overshadow the 
nifeleated masses of®protoplasm which ıt hes between 
and surrounds ‘The intercellular ‘substance 1sethe prin- 
cipal representative of the “formed material” of Dr 
Beale I cannot, howgver, agree with him in regarding 
it as passive and non hving or dead , for morphological 
and functional changes take place in it long after its 
orginal fomnation Tus the hyaline matrix, or intef- 
cellular substance, of the young costal cartilages becomes 
converted into a fibroug matrix in the later period of @ife, 
and the strfatéd substance of muscular fibre is ne of the 
most physiofogically Active tissues in the animal body 
In Rhe geral economy “of the tissues, in the fitting of 
each to discharge thegfunction for whicl» ıt 1s specially 
intended, the intercellular substance plays an essential 
part It gives strength to the, bones, toughness and 
elasticity to hgaments and carilage, motor” power to 
muscles e Ft wastes @y use and geeds repair ® But it 1s 
probably to the nucleated protoplasm within its substance 
that we are to look for the structural element which 
attracts to it the pabulum required for its nutrition, so 
that,the interstitial waste which is consequent on its use 
may be made good 
The nucleus is also an active constituent of the cell, 
and m young cells ıs proportionately large: than when 
“the cell 1s matured It ıs doubtful if ıt plays a special 
part as a centre of attraction in secretion, or in the 
nutrition of the cell generally, an office which 1g most 
probably diScharged by the protoplasm, but it un- 
doubteslly acts as a centre for its own nutntion Numer- 
* ous observations, moreover, clearly prove the truth of the 
generalization originally propounded by Martin Barty, 
and confirmed by Goodsir, that the nucleus 1s intimately 
associated with the production of young cells The 
karyokinetic phenomena which have been observed dur- 
ing the last fifteen years have established this on a firm 
basis, beginning with the segmentation of the yelk and 
nucleus within the fecundated ovum down to the latest 
* period of cell formation 
But, along with the karyokinetic changes within the 
nuĉleus and its cleavage, there 1s also a cleavage of the 
protoplasm of the cell, so that the daughter cell consists 
of portions of both the nucleus and the protoplasm of the 
mother cell The question therefore has been put whether 
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mark an epoch in the progress of biologal sciende 

The study of the very remarkable genes ef karyokinetic 
pheifomena above egescribed has giveh am impulse to 
speculation and thought in cennection with some of the 
most abstruse problems of life and organization ® Phe 
question of thę hereditary transmission Of gpreperties, 
both gs regaids the constituent tissues of*the organism. 
and t: gndividual as a whole, has been put on a more 


definite physical basis * “Ihe penetration of the ovum bye ° 


the spermatozoon, originally seen by Martin Barryemn the 
rabbıt and extended to other animals sonfe years after- 
wards by Newport, Bischoff, and Meissner, has been 


‘ completed by the recent tesearches of Butschh, Auerbach, 


G 


i 


the division of the protoplasm 1s a consequence or a coin- , 


cidence of the division of the nucleus I am inclined to 
think that the cleavage of the cell protoplasm 1s con- 
sequent on the nuclear changes, for it must be kept in 
mind that certain of the movements in and rearrangement 
of the chromatin fibres of the nucleus precede arty re- 
arrangement of particles in the cell protoplasm so far as 
yet observed, and, still more, the process of cleavage 
Applying, therefore, to the cell the well-known economic 
principle of division of labour, and that differentiation 
of structure carries with itedifferentiation of function, I 
regard the protoplasti as the nutritive and secreting 
element of the cell, and the nucleus as its primary re- 
productive factor 
The present position of the cell theory differs there- 
fore ın many impoitant respects from the doctrine advo- 
+ cated by*Schwann and his fmmediate successors Cells 
are no longer regarded as of necessity bladders or vesicles 
A cell wall ıs not constant but of secondary formation 
A fiee formation of cells within 4n extracellular blastema 
by deposition around a nifcleolus to form & nucleus, and 
then around the nucleus to form a cell, does not take 
place Young cells arise from a parent cell py division 
of the nucleus, followed by cleavage of the cell proto- 
plasm,eso that each cell 1s directly descended from a pre- 
existing cell Although in so many of its details, there- 
fore, the the@ry of Schwann has been departed from, yet 
the great generalization of the cellulaz structure of plants 
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Fol, Hertwig, and E van Beneden The conjugation or 
incorporation of the male pronucleus or head of tif 
spermatozoon with the fgmale pronucleus derived ‘fron? 
the germinal vesicle, and the consequent formatien of the 
segmentation nudleus, has been demonstrated The 
segmentation nucféus 1s huilt up of chromatin fibres and 
nucleoplasm, derived from both theenucleus of the male 
sperm cell or the spermatozoon and fhe nucleus of tlfe 
female germ cell It 1s therefore a composite or herm- 
aphrodite nucleus, and represents both parents The cell# 
derived from the segmentation nucleus ın the early siage 
of segmentation contam chiomatif{’ nuclear particles, 
which are in direct descent from the chromatin fibres’ of 
the segmantafipn nucleus, and “through it*from the cor- e 
respofiding fibres of both the sperm and germ cells 
From Nussbaum’s and E van Beneden’s obseryations tt 
would seem that each nucleus of the first fair of segmenta- 
tion cells contains one-half* of the chromagin th®eads gf 
the male, and one-half of those of the female prohuclew 
It ıs possible that an equal division of the male and 
female components of the nifclei takes place ın every 
subsequent nuclear division, in which case the mucleus 


` 


of every cell would be hermaphrodite or° composite— * 


that is, would represent both parents The segmenta- 
tion cells arrange themselves to form the blastoderm, 
which, m the more complex organisms, by the contwu- ® 
ous subdivision of the cells, forms three layers, from 
which, by a prolonged process of cell division and 
differentiation, all the tissues and organs of the adult » 
body are ultimately derived Karyokimetic changes 
mark the process of cell division throughout, and each 
daughter cell receives from the mother cell chromatin 
nuclear material derived from both parents, which, 
without doubt, convevs properties as well af structure 

In the division of the segmentation nucleus within the 
ovum a cleavage of the protoplasm of the egg also takes 
place, and each daughter nucleus 1s enveloped by the 
protoplasm of the maternal egg If during the period 
of nuclear division there 1s no interchange of matter 
between the nucleus and the protoplasm which incloses 
it, the cell pyptoplasm would then be derived solely from 
the ovum, and would represent maternal characters only, 
whilst the nucleus would possess characteis derived from 
both parents ° But ff, gs is most hkely, durmg the piocess 
of karyokinesis, when the nuclear membrane has dis- 
appeared, an interchange of matter takes place between 
the nucleai sutistance and the cell protoplasm, the latte: 
would then become, if I may say s8, inoculated with some 
at least of the nuclear subs®ance, and be no longer ew- 
clusively of maternal origin Again, it shduld be stated 
that, as E wan Beneden has descitbed, when the 
spermatozoon entersethe egg ıt tal@es with it a portion of 
the protoplasm of the sperm cell Thig apparently 
blends with the pxotoplasm of the egg itself = With 
Waldeyer, therefore, I would ask the question, Is this 
altogether without significance? It would seem, therefore, 
as if tke whole of the cells of the body and the tissues 
derived from them are, as regaids both nucleus and cell 
protoplasm, descended from matezial originally belonging 


to oth parents, ° 


5 e 


e 36 . o NATURE [NovemBER 13, 1890 


E m 5 — 2 : 


e _ Although owa in different orgamsms differ materially | are dischaiged Asa con$eqience of this reaction, when 
e° from each otheg in size, shape, the*relative amount of | the appropriate,time‘arrives in the development of each 
food yolk whwh, ghey contain, the mode of segmentation, | species for the commencement®of the differentiation of 
e andthe pregence or absence of aessegmentation cAvity, | the protoplasm of a cell, or group of cells, into a paitiealar 
they. all agree in this that the primorgial cells of the egg | kind of @ssue, the necessary morphological, chemical, . 
are nucleated masses of protoplasm ` Notwithstanding | and physiological changes take place When once the i 
the getieml gresemblance of the morphological units | differentiation has been effected,git 1s continued in the 
,Whigh thus mark the first stage m the productgon of | same tissue throughout the life of the organism, unless, 
young organisms, eacle fertilized ovum gives rəse to an | through some disturbance ın nutrition, the tissue atrophies 
“organism resembling that in which the egg itself arose | & degenerates Every multicefular organign® in which 
Hence the offspring resemble the parents, and the | definite tissues and organs are to arise in the course of 
species 18 perpetuated by hereditary trqnsmigsion,"so long de¥elopment, has therefore a*period, varying in its 
as individuals remain to keep up the reproductive process | duration in different spewies, ın which °ceftaingof the 
Quring sexual reproduction thé substance of the seg- | properties of the cells are as it wefe dormant But, under 
mentation nucleus undergoes, karyokinetic changes | the influeice of the potent factor of hered&y, the% are 
e funng the act of segmentation, and the question arises if | ready to assu®e actiity as soga as the proper tıme 
the process of karyokinests 1s éhe same for all organisms, | arrives When the process of differentiation and de- 
whether plants or animals, or if there are speciffc velopment ıs at an end, the organism has attained beth * 





° differences As the fertilized ovum is potentially the | its complete mdividualfty as regayds other organisms, and 
organism which is to arise frorg it, spé€ific differences not | its speciffe chgracters e ° + %e 
unlikely exist ın the fnınute structure of the segmentation Every organism, therefore, has to be viewed from both 

re , Nucleus, which may perhaps be expressed by modifications | these points of view Its specific position is determmed 


in the arrangement of the chromatin fibres and in the | by that of its parents, and 1s due to the hereditary trans- 
number of their loops The varieties which have been | mission of specific characters through the segmenfftion 
degcribed in the forn® of the karyokinetic figures and polar | nucleus Its mdividuality ıs that which 1s characteristic 
ragiations in differ€nt plants and amimals may perhaps | of itself, and arises from the fact that in the course of 
mark these spgcific differences š development a measure of variability within the limits of 
* But there is another qtestion which mgrits econsidera- | a common species, from the organic form exhibited by 18 
tion Are the karyognetic phenomena which? show | parents and by their other offspring, 1s permitted In all 
themselyes ın the cells of a given tissue characteristic of | likeligood the variability, as Weismann suggested,! is, to 
that tissue? and, if 40, would it be possible to distinguish | a large extent, occasioned by the bisexual mode of origin 
è gne ti$ue fom another if the same organism by | of so many organısms By the expulsion of tle polar ~ 
dæfferentes ın the process of cell division? On this | bodies, during the maturation of the egg, portions af the” 
point a commencement seems to have been made towards | ancestral germ plasm may be removed, and as corre- 
obtąnmg some positive ‘knowledge. Strasburger and | sponding molecules need not be expelled from each 
Heuser think that they have obtained evidence in certain | ovum, similar ancestral plasms would not be retamed 
* plant cells that such 1s the case, Rabl concludes, from | in each case, so that diversities would arise There is 
observations on the epidermic cells of salamander, that | also a possibility of the molecular particles of the seg- , 
the loops of chromatin fibres are constantly twenty-four | mentaticn nucleus and of the nuclet of the cells descended e 
è in aumbei in the same kind of cell m the same species | from it, having a method of arrangement and adjust- 
of animal ment, and a molecular constitution characteristic of the* 
But m considering the different kinds of tissue, and | individual as well as of the species On this matter we, 
e the possibility of each kind possessing its characteristic | have, however, no information It is as yet a mere 
karyokinetic process, 1t has to be kept ın mind that more | hypothesis When we consider the estreme minuteness 
than one kind of tissue, each of which has its charac- | of the objects referred to, and recollect that it 1s only ° 
teristic structure and function, arises from each layer of | about fifteen years since karyokinetic phenomena were 
the Blastoderm, so that there 1s a stage in development | first recognized, ıt 1s astonishing what progress in know- 
—a stage of ‘indifferentism, if I may use the expression | ledge has been made within this hmited period We 
—when the blastoderm represents several tissues which | owe this great advance to the much more complete 
have not, yet differentiated From the epiblast, for | magnifying and defining power of our microscopes, to the 
example, tissues so diverse in structure and function as | improved method of preparation of the objects, and to 
cuticlgand nerve tissue arise Now, $f there be a special | the Acute vision and clear-thinking brains of those ob- 
karyokinetic process for the epidermal cells, and another | servers who have worked at the subject By continuing 
for the nerve cells, does either of these correspond with | the work, and extending ıt over a wider area, we may 
the process of nuclear division in the cells of the epiblast | hope ın time to be able to solve many questions to which 
in their stage of indifferentism, or do they both differ | we cannot now give an answer e 
from it? When does the :mpulse reach the layers The nuclear materal which makes up the substance of 
æ of theeblastederm, so as to produge in their constituent | the male and female pronuclei, by the fusion of which the 
cells changes which so alter the characters of the cells as | segmentation nucleus is formed, has been termed by 
to lead to a differentiation into various forms of tissues, | Prof Weismann the germ plasm Ina series of elaborate 
and to what ıs that impulse due? In the development of | papers he has developed a theory of heredity,’ based 
each species there seéms to be a definite time within | upon the supposed continuity of the germ plasm He 
certam limits when the differentiation shall begin, and | beheves that in each indi¥idual produced By sexual - 
when the proctss of development of the tissues and organs | generation a portion of the germ plasm derived from 
shall be completed This 1s an hereditary property, and | both parents is not employed mm the construction of the 
1s transmitted from p@rents to offspsing Is the whpulse | cells and tissues of tha soma, or personal structure of 
derived from the nucleus or from the cell profoplasm, or | that individual} but gs set aside*unchanged for the forma- 
do both participate? As already stated, ehe nucleus 1s | tion of the germ cells of the succeeding generation—that 
the element which 1s immediately descended from both | 1s, for reprgduction and the perpetuation of the species 
parents, and which may therefore be supposed to be the 


primary morphological Amt through which hereditary | o¢ Nasurt Selection,” ani’ Oe the Nomber of Belay Bodies Bad thar 
qualities are tragsmitted But, as 1s most probable, the | Sigmficance in Heredity,” translated in ‘‘ Essays on Hered#y” (Oxford, 


nucleus reacts on the cell protoplasm—on the element of | 1889) 


2 
2 
the cell through which the ordumry nutritive functions mie these Heer bave been published by the-Clarendon gress; 
e 
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According tb this theory,ethe germ “plasm, more espe- 
cially thr®ugh the chigmatin fibreg isethe conveyer of 
hereditary gtsucture and properties from generation to 
géferation Further, he holds that the cells, tissues, and 
organs, which make up the somatic or persona? structure 
of the individual, exercise no modifying influence on the 
germ or reproductive “cells situated in the body of that 
individual, which cells are also, he thinks, unaffected by 
the conditions, habits, and mode of hfe In its fundg- 
mental 1de@ Weismanns theory is in harmony with one 
propounded a few years earlier by Mr Franci8 Galton 
(Proc Roy Sof. London, 1872 , and Journ Antkrop Inst, 
vol v p1876)e ° 
In an addræs delivergd at Newcastle in September 
las? to the*Anthropological Section of the British Asso- 
ciation (NATURE, Se®ember 26, 1889), ? reviewed this 
theory of heredity, and, whilst finding ın it much? with 
which one could coinade, I diregted attentioneto points 
to which, I thought, objection might be taken More 
especialy I took exteption to tMe idea hat the germ 
plasm was so isolated from the cells of the body generally 
as to be uninfluenced by them, and to be unaffected by 
its surroundings 
this occasion I propose to say a few words on the 
bearing of this theory on the development of the tissues 
and organs of the individual If we examine the de- 
velopment of the embryo, say of one of the Vertebrata, 
we find that ıt makes a certain advance, varymg in its 
time and extent according to the species, without any 


l 


But the diffusion of the germ plasm thr8ughoug either» , 


the whole of the blastoderm, or a part théreof, of necessity 
so 1gtimately associates ıt with the fermat®e cells of the 


tissues generally, thift ıt 1s difficult, 1f not impossible, to e 


comprehend how an its turn if can be unaffected by them 

Before, therefore, ıt again becomes stored up or isolated 
im an individuals in the form of ova or sper @ell8, ıt has 
in itsestage of diffusion been brought under precisely,the, 


same infeuences as thogeevphich i? the embryo affect the, s 


formatıve cells of the whole body 

From the observations and reasoning of Wilbelh His 
(Proc Roy Goc Edin, April 2, 1888), there can, I think, 
be no question that thg layers of the blastoderm aie 
affected by pressures and other mechanical conditione, 
These pressures woulc produce or modify flexures, og 
occasion a diminution ın dimensions ın some directions 

d an increase ın others @and in this way would tend to 
affect either the fogm of the entire organism, or the form 
and relations of ifs constituent parts, or perhaps both. 
Should such modifying 1afluences ome into operation 
either before the isolation of the germ plasm, or when jf 


was in a plastic or impressionable condition, one could e+e 


conceive that it might be affected by them Molecular, 


changes might thus be induced in the germ plasm of such 
a kind as to modify the properti& of the chromatin 
constituent of the nuclei, so as to induce ın it and the 
germ plasms edescended from „ıt correspending modi- 
fications, &hicly would become hered.tary If such an 
fiyporhects be granted, ıt would fellow that the external 


differentiatiop of a reproductive organ with its confined , Conditions would exercise a jSerceptible ipfluence on the 


germ plasm being discoverable I shall not enter into 
the*muth-disputed question of the layer or layers of the 
“blastoderm from which the reproductive cells take their 
nse But I may say that in the chick, both im the third 
and fourth day of incubation, a layer of germinal epithe- 
hum may be seen in close relation to the Wolffian duct 
and the pleuro-peritoneal cavity At the end of the 
fourth day or in the fifth day this epithelium becomes 
thickened, and the primordial ova appear ın it as dıs- 
,tinctly differentiated cells In the rabbit a corresponding 
differentiation does not appear to take place before the 


+ twelfth or thirteenth day Up to the period of differ- 


~ 


entiation of the primordial ova, no isolation or separation 
of the reproductive cells and germ plasm has taken 
place , and, so far as observation teaches, there 1s nothing 
to enable one to say which cells of the blastoderm may 
give rise to primordial ova, or which may differentiate 
into cells for other histogenetic purposes But before 
the germ cells appeat, the rudiments of the nervous, 
vascular, skeletal, muscular, tegumentary, and alimentary 
systems, and the Wolffian dodies or primordial kidneys 
have all been mapped out Up to this time, therefore, 
in all probability, a more or less complete diffusion of 
the germ plasm throughout either one or more of the 
layers of the blastoderm has taken place The hereditary 
influence conveyed by the germ plasm would thus be 
brought to bear upon te cells of the blastoderm generally, 
so as to impart to them the power of undergoing at the 
appropriate period the morphological and chemical differ- 
entiation to form the several tissues As the tissues and 
a! es are derived through division of the nuclei from the 
cells of the blastoderm, the,continuity of the hereditary 
influence exercised over them 1s kept up, even after the 
germ plasm has become isolated, and the entire organism 
18 moulded so that ıt acdlures its $pecific and individual 
characters t s 


e e 
e 

7 On the questiofi of the influence exercised by the germ plasm on the 
tissues, I may refer to some most suggestive remarks by Sir James Paget, 
published forty years ago, m the Loudon Medical Gazette, #849, in one of 
his lectures (VI ) on ‘The Processes of Repair and Reproduction after 
Injuries p’ ~" In every impregnated*germ we must admit that properties 
are rmplanted which, ın favourable conditions, issue in the power to form, of 
the germ  nd®the matertals it appropriates a being hhe those from which it 
sprang And, meysterious as it may seem, yet must we conclude that a 
meas@ce of those properties 1s communicated to all the organic materials 
that come jwithm the influence of the germ, so that they, being previously 
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germ plasm of the reproductiye cells, Both in the mdyvıdual 
in which they first manifested their effec? andin the 
generations which are descended from him * 

If the germ plasm, from the first stage of development 
of each organism, were completely isolated from the sells 
from which all the other cells of the body ware produced, 
it would be possible to conceive its transmission from 
generation to generation unaffected by its surroundings 
But as ın each individual a stage of diffusion or non- 
isolation precedes that of differentiation into the spe@al 
reproductive apparatus, it follows that the conditions 
which would secure the germ plasm and the soma cells 


fiom mutual interaction are not complied with On this e 


giound, therefore, as well as for the reasons previously 
advanced in my Newcastle address on heredity, I am 
unable to accept the proposition that there can be no 
transmission to the offspiing, through the reaction of the 
soma on the germ plasm, of characters which may 
be acquired under direct external influences But in 
questioning the accuracy of the proposition thas Somato- 
genic “acquired characters” are incapable of being 
transmitted, I do ‘hot of course contend that ail the 
characters which may be acquired during the lifetime of 
an individual are pei petuated in his descendants 
e 





THE BDABORATORY OF VEGETABLE 
BIOLOGY AT FONTAINEBLEAU 


HIS Laboratory, the establishment of which we have 
already announced, has now been in full working 
order, as far as the present, buildings will permit, since 
May 15 We are enabled fo furnish our,readers®with 
the following account of its scope and design, with the 
accompanying Sketches, from an article supplied by M 
Jumelle to the RévueeGénérale de Botanıgue 
The Labfratory was established at the suggestion of M 
Liard, the Director ef Higher Instruction in France, and 
indifferent, form themselves in accordance with the same specific law as that 
to which the original materials of the germ are subyec* So through every 
period ofgife the same properties transmitt@d and diffused through the whole 
organism are manifested ın the determmation of 1ts growth and maintenance’ 
in its naturdi degeneration and its repair of every p@t, ın accordance with 
that type or law which has prevailed in every individual of the species ’” 
Seesalso a lecture ‘Or the Fermative Process,” in “ Lectures on Surgical 
Pathology,” vol 1, kondon, 3853 s . 
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a° 1S regarded @ an annexe of the Botanical Laboratory of 


the Faculty of Sciences at the Sorboffne, being under the 
direction of W aston Bonnier, the Professor of Botany 
at the Sorlfonne Its foundatione*was due to a®con- 
sigeyation of the difficultiés which yegessarily attach to 
culture-experiments and physiological researches when 
carried®on®ingarge towns For these pueposes an advan- 
etaggous locality presented itself in Fontainebleaw with 
the rich herbaceous dnd arberescent flora of the neigh- 
*bournng forest, an abundant supply of water, and ready 
acces$ to Pans A portion of the forest (see Fig 1) 1s 
iclosed within the territory attached tp the Labotatory 
Itis mtended ın the future to make impoitant additions 


te the building at present constructed The room for 
g perimental researches is represented by s in Fig 2, 
° 
e 
. e 


Those whe are engaged 
in microscopicgl restarches, or the study ofethe lower 
forms of vegetable fife, work mégalleries placed at about 
one-half the height of the room ;@the floor 1s inteaded 
for physwlogical experiments, which, with the necessary 
apparatus, require a larger space Here are placed 
the instruments required for the study of vegetable 
chemistry—furnaces, balances for délicate work, glycerin- 
troughs, apparatus for sterilization, &c others will be 
&dded as needed Opening oy of this halle and P, 
Fig 2)eare the director’s room and the hbrary Other 
roSms (A, A, Figs 2 and 3) aresoccupied by M Duval, 
the director of cultures » and on the tfpper stpry are 
chambers for some of the studtnts the grounds 


it will accommodate 24 wortkeys 


attached are frames (C, Fig °1), and a greenhous@ (8) 
e e 
o ' 












PLAN do TIGRAIN 









LEehelle 0 0006 pM! 


e 
Fic 1 —Plan of the grounds attached to the Laboratory (24 hectares) p, entrance, L, burlding, s, greenhouse, c, frames, 8, basin, a 777, clumps of 
š trees , ž £, plots for experimental culture 


° e e a 
divided into a hot and cold portion ,- in the latter 1s 
placed apparatus ne@essary for physiological experi- 
ments ` ° 

Oge object aimed at by the establishment of the 
Laboratory 1 to provide facilities, already afforded in 
the case of animals in zoological laboratories, for the 
study of plants in thelocalities and undef the conditions 
ın which they are found in Natufe Hthesto, experi- 
ments in vegetable physiology have been mainly carned 
out on specimens which have been transplanted for the 
purpose, and which are th@refore subjected to unfawour- 
able or unnatural conditipns of light, an, soil, &c , which 
may materially invalidate the results, This objection 
apples largely *o experiments carried on uf botanic 
gardens To meet this difficulty, a portion of the actual 
forest (see Fag 1) has been inclosed withgn the precincts 
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of the Laboratory , and numerous plots (f, ¢) are also set 
apart for experimental cultures In the former are a 
numbei of trees and herbaceous plants growing in their 
natural habitat in all stages gf development It 15 hoped 
that in this way much light will be thrown on th® diseases, e 
whether due to the attacks of parasites or to unfavourable 
vital conditions, to whych plants&1e subject Itisintended 
that the cultuye-plots skall not be devoted exclusively to 
the use of studentse in the Laboratory, bug that other ex- 
periments shall be carried on by M Duval at the desire of, 
and underthe conditions prescribed by, outside workers 
The study of vegetable pathology, and especially of the 
diseases which attack vines and foiest-trees, 1s one of the 
special objects for which the Laboratory has œen estab- 
lished , and, to aid in these researches, rtlations pave 
already been opened with horticulturists and vitieulturists, 


ot 
e e e 
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and withthe Administration of Forests , and the occu- 
piers of neighbourmg &tates have placed their resources 


s atethe disposal of th@director =, 
; In addition to the Laboratory at Fontainebeau, a new 
. one 1s also being built at the Sorbonne itself, with a 


large lecture-room, galleries for collections, a library, a 
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hall for research, P 
c, landing DÐ, 1I, 2, 3; 


Figs 2, 3—Ground floor 
Director s hboratory B, Itbra 
4, chambers for students , A à, rooms of the director of cultures ® 


vi, vestrbules, S, 
First floor 





greenhouse, a photographic room, and twelve work- 
rooms 

e The Director of the Laboratory at Fontainebleau offers 

a cordial invitation to, foreign botanists who may desire 

ie avail themselves of the facilities for work afforded i 

yit 


© BENJAMIN FRANKLIN 


THE Official Report, issued by the American Philo- 

sophical Society, ofthe celebsation of the centennial 
anniversary of the death of Benjamin Framklin, April 17, 
1890, has just been sent t us The Society, in January 
last, held a stated meeting, at which it was resolved to 
form a Committee of five members, to be appointed by 
the President, who should be empowered to take all 
necessary action The following was the form of the 
resolutionethat was drawn up bythe Committee —“ That 
we commem®iate in a becoming way the appioaching 
cenfénnial anniversary of the death of Benjamin Frank- 
lin, and that a seres of short Addresses upon his life, 
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character, and work be delivered beforéthe Sogrety upon 
this, occasion ” oe, 9 

e Society 1s t6be congratulated on the success with * 
which the idea was carried out Itis right that the world, 
on fitting occasions, should be reminded of the achieve- 
ments of so gréat an investigator Frani@in®had all the 
qualfies of mind which are necessary for the extension 
of knowledge by means ef obsefvation and experiment, e 
and his career marked one of the most ımportant stages 
in the development of science Englishmen regard his 
work with ehardly less pride than Americans, and the 
memory of what he accgmplished must always be one of 
the links that serve to unite the two peoples s 

In the evening of the anniversary day, members angl 
their guests assembled at the Association Hall in the 
gity of Philadelphia Mr Talcott Willams began the 
proceedings with g few remarks on the occasion of the 
gathering He {then informed the audience that the 
Society had summoned ¢he biogrgpher of Franklin, it 
had called upon the historian of the land in which he 
served his country, upon the man of science, upon one**e 
who was both the man of science and of letters, ance 
lastly upon the President of the Sogety, to represent the 
civic and associated activities ın avhich Franklin Was 
engaged . 

In the following notes we shall give brief extracts from , 
some of fhe speeches that were delivered Franklin, 
the youngest son of a family @ seventeen, began his 
career at Boston He wiShed to goeto sea? but his 
mother thought ıt would be better for him to begome a 
minister His father, having tried hard to make him fks 
tradesman, bound hım over to an elder brother to learn 
printing The apprenticeshipedid not last long, as the 
brothers disagreed, and what with msults, quariejspand 
blows, they parted—“ the one to drag out a humble ex- 
istence, the other to become the most illustrious American 
of his day” Travelling about looking for work, Franklin 
came across William Keith, who sent him to Boston, gnd rt 
then to London On reaching the latter place he found 
out that “ Keith was a knave, and himself a dupe” During 
his stay in London he wasted his substance, misused 
money, and kept bad company, but after some time he ® 
made the acquaintance of a merchant, who gave him a 
situation Going back to Philadelphia with him, he 
commenced to “keep books, sell goods, and learn, the 
secrets of mercantile affairs” Owing to thadeath of the 
merchant, Franklin was once more at large, and this 
time, with the help of a friend, he set up a “new printing 
office in High Street near the market” e 

From that hour he prospered, bought out his partner, 
married, founded one of the best newspapers® pub- 
lished the famous almanac, and was made Postmaster- 
General Having now become wealthy by a strict 
adherence toêthe maxims of “ Poor Richard,” he sold his 


. 


| shop, newspaper, &c , and gave his time to the study of 


science Befpre he had 1eached the age of fifty he had 
won for himself the €opley Medal, and mémberShip of 
the Royal Society 

He now dropped scientific stfdies and returned to 
politics, and wag loaded with pyblic duties Among 
other things he was appoigted Postmaster-Geneial of 
the Colonigs, sent by the Assembly with ats Speaker to 
hold a conference with the Indians at Carlisle, and then 
to the Albany Conference, where hg presented his famous 
plan of umpn On hfs return to Philadelphia in 1761, lus 
intention was to settle down again and study, but he was 
again drawn ifito p6litics by the conspiracy of Pontiac, 
andehe massacre of the Cohestoga Indians by the men 
of Donegal and Paxtang < 

Afte? this he wiote many articles on Ametican 
affairs fðr the English newspapers, amd ıt was about 
this time that he republished a London edition of the 
“ Famous Letters,’ antl brought out “The Votes and 
Proceedings of the Freeholgerseand other Inbabitants of 

e e 
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Boston %, ke algo sent over the “ Hftchinson Letters,” 
and underwe@ the memorial examination before the 
Privy Counc .. 2 

Jlaving been abroad teñ years and six months, he 
turned his face homewards, and found that great changes 
had taRen® pce, the city had grown considerably, 
and, the people were more prosperous The greatest 
change seems to hav@ occurre@ in his family p his wife 
was dead, his daughter married, and his son estranged ın 
politi Lugkily, Franklin was soon absorbed, again 
in public affairs, so that he had no time to gonsider his 
musfortunes A 

«The day after he landed, he “was chosen a member of 
the Continental Congress, took his seat four days later, 
and served for 14 months, was on eleven committees, 
was made Postmaster-General pwas sent on one mission to 
Washington at Cambridge, and on another to Arnold at 
Quebec, was despatched after the disastrous battle of 
Long Island, to confer with Losd Howe, and in Septem- 
ber 1776, was sent Sut to join Arthur Lee and Silas 


@'*. Diane in France” e 


e Thee he was received with great enthusiasm, and 
“became the sensation of the hour” He concluded the 
tre@y of alliance wffh France, the treaty of amity and 
commerce, negotiated loans for great sums of money, 
and in 1783 signed the tigaty of peace with,Great Britain 

In 1785, old and loaded with honours, gie r@turned to 
Philadelphia Here he#vas made a Member of C8uncil, 
and theeCouncy and Assembly made him President of 
the Stage, and while holding his office he was sent to the 
€onvenjion that framed the Constitution of the United 
Sates It was about this time that his fame was at its 
highest, and everyone hogoured and looked up to “ the 
venerable Dr, Frankhn, our illustrious countryman and 
friend of man,” “the father of American independence” 
The closing years of his hfe were passed among his friends 
and admirers, and he died on April 17, 1790 

The epitaph that was placed over his tomb was written 


° by Mumself, and 1s quite worth repeating — 


** The body 
f 


o 
BENJAMIN FRANKLIN, 
Printer 
(like the cover of an old book, 
its contents torn out, 
afd stript of its lettermg and gilding), 
lies here food for worms 
a Yet the work itself shall not be lost , 
fr it will, as he believed, appear once more 
in a new è 
and more beaunful edition 
corrected and amended 


y 
The Author ” e 


Franklin was a voluminous writer, and wrote with ex- 
pressi¢n ‘To use the words of Mr Brown Goode, who 
spoke on “the literary labours of Benjamin Franklin,” 
“he wrote habitually eith a single eye to immediate 
practical results He never posed for posterity Of all 
the writings to which He mamly owes his present fame, it 
would be ae a to name ofle which he gave to the press 
himself or of which he saw the proof Yet he never 
wrote a dull line, nor many which the century of time has 
robbed of their interest or value” eè 

The literasy remains of Franklin may be cfassified as 
follows — ° e 

(1) “ The Autobiography,® from 1706-57 n 

(2) “Poor Richard’s Almanac,” ım twenty-six annual 
issues, 1732-58, culminf&ting in “Father Abrmham’s 
Speech at the Action ” . 

(3) Essays upon manners, morals, and the science of 
hfe, including the so-called “ Bagatelles” , in all sixty titles 
ormore . 
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(4) Tracts and, pagers upon political economy, finance, 
and the science of government , fh all about forty titles 

(5) Essays and tragts, historica® and political, san- 
cerning tl@e American Revolution and the events which 
immediately preceded and followed, 1747-90 

(6) Scientific papers from 1737-90, m all 221 titles, 
and nearly 900 octavo pages : 

(7) Correspondence, diplomatic, domestic, and literary, 
1724-90 , ın all some twelve hundred letters,@vMile many 
still remun unpublished 

Br J W Holland gave a very® interesting account of 
the scientific labours of Fienkhn im the vatiofis bignches 
of natural philosophy Considered img their general 
character, they fall into a few groups, such a@ labouf in 
sanitary scienc@, in thé art of ngwigation, in meteoro- 
logy, &nd in electricity 

The science of electrigity in Franklin’s time was m fs 
infancy * he only factS known aþout ıt were that some 
substances coyld be alectrified, tleat the zigzag sparks 
which cculd be drawn from a rude machine resembled 
the lightning-flash, and that the Leyden jar enabled the 
experimenter to “imprison the fiery spirit and perform 
many remarkable tricks withit” Having reached mpfdle 
age and just retired from business, he set to work with 
the frictional machine and the jar 

He first formed “a coterie for mutual suggestions and 
encouragement ” with three of his friends who were very” 
interested in these experiments , and between them they 
madeea great advance, constructing their own machines, 
and making “ new demonstrations of attraction and repul- 
sion, and of the power of electricity to produce light, heat, 
mechanical violence, neivous shock, and even death” 
As a result of these and other experiments, he invented 
the lightning-conductor, which at that time was accounted 
“the most brilliant application of science that had been 
known,” and projected his apt and simple theory of an 
electric fluid, explaining the cause of positive and nega- 
tive action, which “held sway foi so many years that to 
this day 1ts nomenclature 1s retained in spite of defects 


revealed by recent advances in knowledge ” . 
In conciuding these brief extracts, we cannot do better , 
than quote the words of one of the speakers — j 


“Such men are few ın any age, their number 1s not 
great in all the combined centuries that together make~ 
up the short life of our race upon this planet Itis only 
meet that we should cherish their names with respect, 
and gratefully hand down to posterity the story of their 
honourable and meritorious deeds ” 


NOTES ON THE HABITS OF SOME COMMON 
ENGLISH SPIDERS 


SOME years ago I sent to NATURE (vol xxu p. 
149) an account of the behaviour of the common 
small garden spider when ¿a sounding tuning-fork is 
brought near If the fork is madè to touch any part of 
the web, or the twigs or leaves by which the web is 
suppoited, the trembling of the web completely deceives 
the spider, so that, after rap:dly finding which radial 
line 1s most disturbed, she runs along this one aad 
attempts to secure the tun%ng-fork She fails to dıs- 
cover in the cold and polished steel anything different 
from her usual food, or rathes, being led by instinct 
to eat that whych buzzes, she struggles mm vain to find 
a soft place in the aymour of her prey 

On the other hand, if the tuning-fork 1% brought near 
one of these little spiders while she 1s waiting in the 
centre of her web, she generally drops instantly, but will 
chmb up again as quickly ùs possible if the vigrating 
fork 1s made to touch the web e 

More recently Mr and Mis Peckham, who have made 
an elaborate study of the mental powers of spMers 
(Journal of Morphology, vol 1 p 383), have repeated 
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these expergments, and hav confi: 
essential partigular ® 
They found that mar geometrical spiders would drop 


ry 
med them in every 
e 


. + when a vibrating tuning-fork was bréught near them, but 


. 


A 


that after much teasing in this way they would some- 
times learn to take no gotice They conclude that this 
dropping ha®it is of direct service to them, in enabling 
them to escape from birds or wasps which prey upon 
them, ° e 

While staying recently with Mr Romanes, in, Ross- 
shire, I made some obserwations ın this connection whieh 
are possjbly worth recording» . 

The small g&metricak spiders which abounded on the 
gorse®bushesmear the sea behaved as described above, 
while, as I have noticedynany times before the diadema 
spiders, which also were abundant, were affected a 
totdily different manner _ If the tuning-fork is held near 
them, they throw up tHeir four ffont legs, either per- 
pendiculagly or even futher back, and as soon as*the fork 
is within reach strike at it so violently that fhe blow may 
be plainly heard A buzzing insect carried near 1s 
caught by the diadema spider in this way, and speedily 
wounel up 

Thee were a number also of small brown geometrical 
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the silk covering of€he eggs, and labouigusly carrfed it 
about The following aie a few of mgny gexperiments 
which have made, whgch lead to the sdme*coxclusion. A 
large diadema which had just caught and wound up a 
large fly, and had ¢afned it up to its 1etreat, left it hdhg- 
ing by a short pe while she proceeded, accprdgng to 
the usyal habit of this kind of spider, to cabethily clean 
herself before the meal Meanwhile I managed *to 
replace the fly by a piecé of cork without disturbing the 
spider When the toilet was complete, she pulle@ up 
the linee from which the supposed fly was suspended, 
and tned to ®at the cork She was a long time tiying 
every part of the cork before she finally let it drop A, 
piece of an india-rubber ying was twisted up until ıt had 
acquired a state (well known to school-boys) of spasmodic® 
recol This was placed on the caipet-lke web of a ° 
lawe black house-spider, which Mr Pocock telle me 1s 
known to naturalis as Zegenarza airica ‘These, like 
other house-spideis*appear to be far more wary than 
the geometrical sort Thè india-ruebe: was made to 
move slightly by being pinched from below, and then® 
the spider pounced upon it I did nof allow the spider 
to carry it off, but made ıt seem to struggle and resist ® 
by manipulation with a pair of forceps under the web 


spiders, which I believe were young diademas, these | The spider became more and moré desperate, and at 


dropped when a sounding tuning-fork was brought near 
tlfem even more readily than the full-grown little spiders 
Instead of bringing a tuning-fork near the spiders, I 


last, when the web was much damaged by the battle, “I 
dragged the ge away, but th spider cofild not allow 
this, awd clambéring through the hole made in the web, 


made a sudden and high-pitched shout, taking care that | and hanging by her fourth pairgf I&s, seized the escaping 


my breath sifould not complicate the situtation The 
effect, ween a great number of spiders were resting on 
their webs near together, was sufficiently striking 


msect I then let go, and the spiderecarrfed the fuece of 
india-rubber away to her des, perfectly satisfied eHow- 


The | ever, she did not seem to appreciate he: meal, fot, afte 


diademas threw up their legs simultaneously, and struck ' biting it on every side, she was obliged to take ıt to the 


in the air at the imaginary msect, while the full-grown | edge of her web and drop it 


little spiders, and what I beheved, to be the young dia- 
a all dropped out of their webs into the branches 
elow 
The suggestion of Mr and Mrs Peckham, that this 
habit is a protection agamst wasps, 1s made the more prob- 
able by the difference in the behaviour of the full-grown 


€ then picked it up, and 
was surpused to find the spider willing to be simuldrly 
deceived again . 

These spiders will come to a tuning-fork once or twice 
perhaps, but the moment they touch it they fly terrified, 
as they do from a common bluebottle with mica on gts 
wings They seem generally thirsty, and will drmk water 


guadema, which would certainly not be afraid of a wasp, ‘ placed upon the web, and if it 1s scattered in diops they 


and the little spiders However, thetactics of a wasp that 
I watched left no doubt in my mind that this ex- 
planation 1s correct, The wasp, when I first saw ıt on 


i 


are able to find the drops, but by what process I do not 
know The diademas, too, especially when old, and only 
able to mend old webs, not to spi new ones, are always 


a gorse spray, was evidently intent onsomething Itranup , ready to drink They will hold a piece of wheat straw 


the spray until ıt came to the silken tube ın which the 


six or eight inches long which has a drop of water upon it 


little spider dwells when not on the web The spider until they have drunk the water, but while tht little spider 


retreated further into the tube, while the wasp was 
struggling among the spies and the silk to dislodge her 
After a short tıme the wasp gave up the attempt, and flew 
away for a few yards It tien very suddenly darted at 
another spider, seized her before she had time to drop, 
and carried her off to a branch close by This was done 
so quickly that I could not follow the details of the attack , 


e but it 1s certain that the wasp, which did not carry a 


spider a moment before, had without alighting taken the 
spider off her web It vould appear that the dropping 
habit of the spider has reacted on the wasp, and has 
developed in it a speed of attack sufficient to counteract 
the spider’s only means of escape 
} have not found that the little spider ıs Jess attracted 
eby low n®tes than by high® a variety of forks, forceps 
from a box of chemical weights, or a carpenter’s square 
banged on the knee, alb seem tg deceive her equally 
well, but a vibration of great amplitude gauses her to 
retreat to a place of safete’ The spider stems to judge 
of the necessity’ for prudence by the violence of the insect 
rather than by the natural note of its wings She 1s 
terrified by a heated tuning-fork, which 1s not too hot to 
hold e 
Mr andeMrs Peckham have formed a low estimate of 
the spider’s mntelligence as distinct from instinct They 
founf that a spider which has the habit of carrying its 


coçoon Was quite satisfied with a lead shot slipped into 
ee 
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1s so Insensitive in taste as not to entuely reject a fly that 
has been soaking in a parafin lamp, especially if ıt ys made 
to buzz with a tuning-fork, the diadema has “a strong 
objection to alcohol, even well diluted, and rubs her mouth 
against anything near by after tasting ıt, so as to get nd as 
quickly as possible of the noxious fluid Is it possible 
that the numgrous spiders which are found in secondary 
batteries have been killed by the acid when attempting to 
drink, or are they destroyed by accidentally meeting the 
acid in then? ordinary descents? The Geena 1S 
aware of the shout “which causes the diadema to 
strike and the little spider to drop, but the effect 1s a 
jump such as ıs ¿executed by anyone when suddenly 
startled ° 

It would appear that the ory sense which 1s develpped 
to any extefit, and that most marvellously, ifthe sense of 
touch , hearing, aste, and smell to asmall degree, but sight, 
as we understand the tẹrm, in spite af their numerous eyes, 
seems to be absent The Tegenaria will stand within half 
an inch of a dy feggning death, without bing able to 
find ıt , while the geometrigal spiders, under like cır- 
cumStances, gently pluck lne by line until the effect of 
the inextia (not weight) of a motionless object guides them 
to the praper place 

These 1emarks do not apply to the hu&ting spiders 


j @ V Boys « 
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. ° NOTES. ° 


THe follpwin $ the list of nages 1ecommende® by the 
President ard Council of the Royal Society foi election into 
“ht Council for the year 1891, at the forthcoming’ anniversary 
meetmg bis P I —Piesident Sw Wilham Thomson 
Treasurer Dr John Evans Secretayes Prof Michael Foster, 
the Lord Rayleigh ‘“Fouegne Secretary Archibald Geikie 
Other members of the Council Prof Wilham Edward Ayrton, 
Witham Henry Mahoney Christie, Prof W Boyd Dawkins, 
James Whitbread Lee Glaisher, Dr Hugo Muer, Prof Alfred 
„Newton, Sır Wilham Robertse Wiliam Chandler Roberts- 
* Austen, Prof Edward Albert Schafer, Sir George Gabriel 
Lieut -General Richard Strachey, RE, Prof 
° Joseph John Thomson, Profg Thomas Edwaid Thorpe, Sir 
Wiliama Turner, Prof Sydney Howard Vines, General J&mes 
Thomas Walker, C B me 


THE recent delimitation of the spheres of influence of Great 


J ® Britain and Germany ın Tropical Africa will probably give a 


considerable impulse to the systematic investigation of its flora 
by the travellers and botanists of either nation An arrange- 
1@ent has, therefore®been made between Kew and the Royal 
e8otamc Museum at Berlin, for the regular exchange of African 
collections eln accordange with it, the extemsive herbarium of 
Marocco plants formed by the late John @all, °F RS, after 
the selection for Kew @ all unique speci mens, 1S about to be 
transmftted to Be rlii}. 


° THE Geological Photographs Committee, appomted by the 


© British Association to arrange for the collection, preset vation, 
and systematic registiationgof photographs of geological interest 
inethe United Kingdom, have issued a circular inviting the 
co-operatiore of geologists ın their work At the Leeds meeting 
of the British Association, the Committee exhibited, as the 
result of their first year’s operations, a collection numbering 
upwards of 270 photographs, many of which illustrated geologi- 
cal sections, and other features of considerable screntific interest 
The Committee, however, pomt out that, so far as the work has 
yet proceeded, only a small proportion of the counties in the 
British Islands have been represented, and they urge upon 
geologists the desirability of further assisting the scheme, with 
thg object of forming a national collection of photographs 
alustrating the geology of our own country, which will ultis 
mately be deposited ın some convenient centre The Committee 
wish tg receive copies of suitable photographs, which will be 
duly nufibered and registered, or to be favoured with the 
follogying information, viz —(1) Lists* and details of photo- 
graphs of geological characte: already mexistence (2) Names 
of local societies, or persons, who may be willing to further the 
objects of the Committee in their own district (3) Particulars 
of localities, sections, boulders, or other featmes which ıt may 
be desirableeto have photographed A circular of instructions 
has Been dfawn up, copies of whic will be supphed to any 
persons who may desire to have them The Secretary of the 
Committee ıs Mr Osmund W Jeffs, 12. Queen’s Road, Rock 
Feiry, Cheshire . 


THE Ameycan Association” for the Advancement of Science 
will hold its session for 1891 at Washington Among the 
subjects on which papgrs and discussion are especially invited 
are the absorption of gases and of fluids by, and the movements 
of water in Plants, the aeration of aquapic plagts, and transpira- 


tion e 
. 


THE eighth Congress of the American Ornithologists’ Union 
will meet at Washington on November 18 The meétings will 
be held at the U®S, National Museum, 


o THE Socigty of Arts has issued 1 programme of “ sessional 


arrangements ” The following, are the Çantor Lectures, which 
No fog8, vor 43] : 
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will be dehvered oñ Monday evenings at e&ghte’clock Prof 
Vivian B Lewes, ‘‘Gaseous "illuminant (five lectures), 
Novemter 24, Decgmber 1, 8° 15, 22, A J ‘Fefpkins, 


“The Construction and Capabilities of Musical Instruments ”* e 


{three lectures), January 26, February 2, 9 , Gisbert Kapp, ‘‘ The 
Electric Transmission of Power” (fhree lecturea), February 16, 
23, March 2, Prof R Meldola, FRS, “ Photographic Che- 
mistry” (three lectures), March 9, 16, 23, quwigh Stannus, 
“*Thg Decorative Treatment of Natural Foliage on ¢ {four lectures), 
@pril 13, 20, 27, May 4 e 

Onz{amentable result ef the very rainy Summer and autumn 
has been the partial submergence of the Botaygc Garden at Prague, 
by which incalculable damage has been done fo the Véry fine 
collection of Plants under the care @ Prof Willkomm, the work 
of*many years’ careful and untiring labour The fires 1@ the 
hot houses were extin@uished, an@l one glass-house entirely 
destroyed The unique collection*ofsucculent planjs, including 
200 species of Serpe: vivum and 320 of Cactus, suffered irrepar- 
able injury The splendid collection of models and preparations 
only recently made has been rendered almost valueless , m the 
lecture-room, where ıt was placed, the water stood at PY height 
of about 5 feet 6 inches 

A QUAINT custom, dating back to Anglo-Saxon times, known 
as payment of ‘‘wrath silver,” was recently observed at Knightlow 
Hill, a tamulus between Rugby and Coventry It consists of 
tribute payable by certain parishes in Warwickshire to the Duke 
of Buccleuch The silver has to be deposite@at daybreak im a 


hollow stone by representatives of the parishes, the pegaltyefor de- çy 


fault being forfeiture of a white bull with a red nose and egrs The 
represen-atives afterwaids died together at the Duke’s eapense 

THe Deutsche Seewarte and the Danish Meteorological Insti- 
tute have just issued two more quarterly volumes of synchronous 
daily weather charts of the North Atlantic, bringing the series 
of this valuable publication down to November 1886 ‘These 
volumes show very clearly the difference of conditions existing 
over that ocean between summer and autumn, the differencesof 
atmospheric pressure 1s much less in summer, and consequently 
the winds are lighter A cursory glance at the low ptessure 
areas shows their important effect upon the weather of their 
vicinity, and the h story of the severe gale which visited this 
country on October 15-16, 1886 (a discussion of which appeared 
in the Quarterly Journal of the Royal Meteorological Society 
for January 1887), may be clearly traced on the charts, as well 
as several other disturbances which reached our coasts from the 
Atlantic. The importance of such work can haidly be over- 
estemated, but its value woufd be further enhanced if the 
publication could be made nearer to current date 

THE year ending last April was remarkable ın point of weather 
in St Petersburg Thus (as Di Woerkof points out) only once 
in 130 years was the mean temperatuie of the seven months 
October -o April warmer than%in thigyear—viz_ ın 1821-22, when 
the excess was 4° 2C (this year 3°6) The normal order of the 
months was not disturbed, as so often occurs in warm winters 
It looked as if St Petersburg had moved mto a warmer and 
more continental climate In the number of warmest days of 
the 130 years series, Octob@r and Apnl (1889¢90) are un 
equalled. Rechoning as summer days those with 16° (the mean 
of summer) or over, 1t eppears that between the last and the first 
summer day tle numbereof days in 1889-90 1s 24 less than the 
shortest period hitherto obseived, two months shorter than the 
mean, and 112 days shorter than in 1821-22 And ıt 1s curious 
that the Period ın question ıs longest im the year in which 
October to April was warmest (1821-22), but shortgst in the 
next warmest (1889-90) n 

THE following details of the earthquake in® Persia ın June, 
last have been ieceived fiom Dr Jellisew, a Russjan doctor 
who, on the evening ofthe 28th inst, wag at a considerable 
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distance from Teheran, on his way from Meed to the capital 
The centre of the earthquahe seemed to be Tagch, a vi lage on 
the side of a moyntain, an® close to a deep precipice The 
nois@efthe shocks was sloud that Dr Jellisew was awakened 
from his sleep, and in a few minutes several houses fell fogether 
Others had great cracks in their walls Many people rushed 
into the fieldsg most of thdbe who remamed ın the houses were 
killed Large blocks of rock are said to have burst asunder 


A STALACTI€E cave has been discovered recently in one of the® 


State forests near Bissingen, in Wurtemberg The entr&nce é 
said to be 15 metrgs high, atd 3 or 34 wide e 
è 


PROF f Mar& BALpwee contributes to Sczence, October 23, 
a not® of some interesting exferiments relating to the ‘‘ orig 
of right- or left handedness The sulfect of them was his own 
child, and they extended over the greater part of the first year 
The followmg are the pointg recorded ¢-(1) He found no trace 
of preference for either hand as long as there were np violent 
muscular e€értions made fbased on 2189 systematsc experiments 
in cases of free movement of hands near the body, 22 mght 
hand 585 cases, left hand 568 cases, a difference of 17 cases, 
both bands 1034 cases, the difference of 17 cases being too 
sight % have meaning) (2) Under the same conditions the 
tendency to use both hands together was about double the tend- 
ency to use either (seen from the number of cases of the use of 
béth hands in the statistics given above), the period covered 
being from the child’s sixth to her tenth month inclusive (3) A 
distinct preference for the right hand ın violent efforts ın reach- 
ing became noticeable in the seventh and eighth months Ex- 
periménts@luring the exghth month on this cue gave, in 80 cases, 
right hand 74 cases, left hand 5 cases, both hands I case In 
mahy cases the left hand followed slowly upon the lead of the 
right Unde: the stimulus of bright colours, from 86 cases, 84 
were right-hand cases, and 2 left-hand Right-handedness 
had accordingly developed under pressure of muscular effort 
(4) Up to this time the child had not learned to stand or to 
creep , hence the development of one hand more than the other 
ifnot due to differences ın weight between the two longitudinal 
halves of the body As she had not learned to speak, or to 
utter articulate sounds with much distinctness, we may say also 
tbat right- or left-handedness may develop while the motor 
speech-centre 1s not yet functioning 


At a recent meeting of the Paris Société de Biologie, M J 
Kunckel d’Herculais announced that he had been able to trace 
the entire development of the parasitic Alyladizs schreberst, 
which, hke tne Zfzcauta studied by C V Riley, live para 
sitically on different Acizdiap on Staironolus maz ocegnus 
particularly 


WE learn, from the Oester, eichische botanische Zeitschrift, of 
interesting botanical results obtained fiom Herr J Bornmuller’s 
eapedition to Asia Minor From Amasia he had paid a five- 
weeks’ visit to the mountan dis®rict of Siwas, Kausarieth, and 
Jusgat, where he found, at altitudes varying from 1800 to 2500 
metres, a flora differing widely from that of Amasia, many Alpine 
species with showy flowers, belonging to the genera Primula, 
Gymnadenta, Papaver, Ranunculus, Globularia, Geranium 
Centaurea, Bupleurum, Frrtill@ra, &c , being found in great 
abundance ‘The ascent of the steep cone of Yildiz-dagh, 2520 
metres, occupied 12 hours @Four daya were required for the 
ascent of Mount Argzeus, the highewelevations of which were 
covered with immense masses of snow The mountain 1s 13,000 
feet high, and for the last 1503 metres nothing but snow and 
glacier was traversed , the actual summit of 150 feet®was found 
maccessiple Ata height of 2900 meties all traces of trees had dis- 
appeared, ang the only shiubs found were starved specimens of 
Suni perus nana and tragacanth ın the fissures of the rocks , but 
the paitures were covered with an abundant and brilliant vegeta- | 

» NO. 1098, VoL. 43] * 

e ë a e 
` 
e . 


NATURE . - 43 
E z ————_* 

tion In the snow-covered regions the might-tergperature was 

+ 2°-3° R Several n€w species were collecteg, among them a 


beautiful orange-yellow Æzż:llarra On =(giseret@n to” Amasia 
he found the herbaceot’¥ vegetation almost entnel$ scorched up 
by the heat of the sun e Herr Bornmuller was then starting far 
the sources of the Gok-Irmak in Paphlagonia, whence he hoped 
to brmg nch collections, the only botamst wh& hfs hitherto 
visited @hat district being Wiedemann, in 1840, and ĝis e 


collections fie to be foung ®nly im the herbarium at St. e 


Petersburg i e 


WITH feferegce tq, our Notes on scientific guide-books to 
Switzerland, a correspondent sends us the following lst — 
(1) “Scientific Guide to Switzerland,” by J R Morell, H Ms 
Inspector of Schools (Smitl¢, Elde, and Co, London, 1867), e 
396 pages and index (same size as International Scientific © 
Sewes) It treats of orography,*geology, hydrography, meteoro- 
logy, glacters, fauna ard flora of Switzerland (2) “Le Monde 
des Alpes,” a picturesqae description of the Alps, and particularly 
of the animals which inhabit them, traslated by O Bauritt 
from the German of Dr F von Tschudi, ‘Das Thierleben der” 
Alpenwelt,” published by H Georg, at Geneva and Bale, 864 4 
pages (same size as Prestwich’s ‘‘ Geology”), and 24 full page 
woodcuts, tinted, published in 1870, frou, the second Gernfin 
edition (3) “Les Alpes,” par H A Berlepsch (same size as 
Piestwich’s ‘‘ Geology ”}, with 16 tinted full plate tuts, published 
by H Georg, at G@neva, 1870 The original ıs in German, with 
441 pages It contains an excellgnt description of the natural 
phenomena of Switzerland and the hfe of che *hhabitants of the 
mountains 10 francs unbound, t4 francs bound eè It h& been, 
translated into English i e 


MM G Rouy Aanb J Foue@aup have undertaken the 
preparation of a ‘‘ Flora of France,” mtended to take thespface 
of that of Gremer and Godron In order to rende& the work as 
accurate and as complete as possible, they earnestly request the 
co operation of those who are acquainted with the botany of 
any portion of the extensive region which their task will cov®r 


MEssrs OLIVER AND Boyp publish the introductory lecture 
to the Agricultural Class at the Univeisity of Edinburgh, de- 
livered by Piof R Wallace on October 22 The subject 1s, 
‘American Cattle, and the American Export Trade in Beef 
and Live Cattle to Great Britain ” 


o 
A PAMPHLET on ‘f The Philosophy of Cyclings’ by Mr W. 
K Fulleylove, has been issued by Messrs Curtis and Beamish, 
Coventry It 1s the first of a ‘* popular series of pamphlets on 
every-day science ” bg 


Tye latest work issued in the series entitled “ Smith®man 
Miscellaneous Collections,” 1s a valuable ‘‘ Index to the Latera- 
ture of Thermodynamics,” by Dı Alfred Tuckerman The 
work 1s similar % Dr Tuckerman’s ‘Index to the Literature of 
the Spectroscope,” published in the same series All the titles 
are given i full fn the authoi-index, but ın the subject-index, to 
save useless 1epetition, only the authors and the places where 
their works are to be found are givew—except in the case of 
books The work has been brought down to the middle of the 


year 1889 ê z 


A USEFUL Summary of progress in mineralogy aÑ petrography 
in 1889 1s presented in the form of a pamphlet compiled by Mr. 
W S Bayley (Watervæle, Me) It®consists of a series of 
monthly notës which appeared originally in the American 
Naturalist d ° 

Tue Fiankfort publisher H Be€hhold 1s 1ssung what promises 
to be a valuable ‘ Handlexıkon ” of the natural sciences and 
of medicine, The editors aie A Velde, W Schauf, V Loe- 
wenthal, and J Bechhold Especial attention 1s paid to the 


practical applications of the sciences _ ; 


be 
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THR sevenfi volume of the Proceedgngs and Transactions 
of the Royal S@&uety of Canada for the year 1889 meludes, 
among other papet, the followmg thg,cartography of tke Gulf 
of St Lawrehce, from Cartieg to Champlain, by W F Ganong, 
trad@ and commerce ın the Stone Age,°by Sir Daniel Wilson , 
expediteongto the Pacific, by S Fleming, noges on mathematical 
physics, by J “Loudon , on the vartation of the density gith the 

° concentration of weak aqueous gojutions of certaimesalts, by J 


* © G McGregor , on new species of fossil sponges from the Siluro- 


Cambian at Jittle Metis on the lower St Lawrence,.by Sir J 
W Dawson . e 


e Mr C C Vevers, Leeds, has fublished an illustrated cata. 
logue of photographic apparatus, materials and catalogues, and 
- optical lanterns and accessories 


Messgs R FRIEDLANDER AND Son, Berlm, have" just iss#ed. 
two catalogues of books which they havê fou sale, one relating 
to comparative anatomy, the other to Machnida, My: topoda, 
Crustacea, and Rotat@ia 


. 
e*> By authority of tħe Consul-General of Uruguay, London, a 


1 


ecatalogue has been issued of the minerals from Uruguay shown 
at the recent Internajional Exhibition of Minmg and Metal- 
durgy at the Crysta Palace Associated with the catalogue 
afe various allied documents, one of which 1s the mining code of 
the Republic z s ee 


. 
COLONEL HOLABIRD, 8f Los Angeles, has lately returned to 
San Fr@ncisco fom gn exploring expedition m the cafions of 
Colorado He penetrated dismicts never before explored, and 
und m an almost inaccessible cañon 100 mules north of 
Williams, and near the Grand Cafion of the Colorado, the Yava 
Supai tribe of Indians, whovhad never seen any white man, ex- 
cept Lte the Mormon, who was shot for the Mountain Meadows 
massacre Colonel Holabird, in relating his experiences to a 
correspondent of the New York 7+ zbune, sad —‘‘ These Indians 
are of the Apache family, but of ancient origin The men are 
mfgnificent specimens The valley im which the tribe has lived 
for many years in seclusion has only two ways of approach. It 
contains 2000 acres, and ıs mclosed by almost perpendicular 
walls 4000 feet high We travelled over 15 miles along a cañon 
—a lifeless country Suddenly we came to two boiling springs 
under cotton-wood trees From these springs a river starts, 
whith winds its way though a luxuriant valley The water in 
the river ıs clear as ciystal, and so strongly impiegnated with 
lime that ıt petrifies everything ıt touches There are three 
immensé@ eataracts ın the cañon These look as 1f centuries ago 
a huge cotton-wood tree had fallen acrosgthe stream and lodged 
Moss&, feins, and creepers formed a barrie: Al these have 
been turned to lmestone The grass caused the deposit to 
increase until the bairicade extended across the cañon, making a 
fall of 250 feet Along the front of these high cataracts, lime- 
stone ridges have formed 20 to 5o feet one above the other 
Over all these the water falls like a shgetof glas$ Underneath, 
between the ridges, thousands of plants, with flowers in full 
bloom, are seen, while millions of humming-birds dart ın and 
out The chief of the gtrange tribe 15 are old man of sixty— 
‘Captain Tom’ I found thesg Indians ın a starving condition, 
subsisting on lwerries and grass seed I appealed te the Govern- 
ment for them, but the Indian Department saig ıt could not help 
wandeuing people ” 


THE November number of the American Four nal of Scrence 
contains an account of the preparation® of pare metallic cad- 
mium, by the process of distiflation ez vacuo, recently ctrried 
out by Mr E A Partridgegin the laboratory of the University 
of Pennsylvania The successful experiments desciibed a few 
months ago by Messrs Morse and Burton, m which it was 
shown that thetic zinc could be obtained ina state of purity 
e 
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by distillation at a high tempêrature in a vacuup constantly 
renewed by mefhs Æ a Sprengelepump, led Mr Partridge to 
make a similar attempt ın the case of @admium, with the uenior 
purpose ef utilizing such a sample of the pure metal for a 1e- 
determination of its atomic weight The process has proved 
perfectly successful, and yields a metal of such pupty that even 
spectroscopic examination fails to detect any traces of admixed 
foreign metals The retorts employed were of glasg—naturally 
of the hardest kind that could be procured The} were made of 
tupmg bf 20-25 mm diameter, and af a distance of about 11 cm 
from the dosed:end were drayn outintoa neck of ramm diameter, 
through which the volatihzed metab passed ito the%ecerving 
portion of the tube This latter®portion was finglly dra@n off 
ın such a mannes that ıt cauld be tighgJy connected with a treble- 
fall Sprengel pump About a hundred giams of cadmium were 
introduced into the retor, before draying off, and after the latter 
operation had been performed the apparatus was exhausted by 
means of the pump, whith was kept Working duting®the whole 
period of the distillation The retort was then heated im the 
combustion furnace in which ıt was supported, the temperature 
being so regulated that most of the liquefied metal ranback 
mto the retort, only the more volatile vapours passing (rough 
the neck into the receiver The distillation was continued until 
about sixty grams of metal had passed over, the operation last- 
ing about an hour The volatilized cadmium condensed partfy 
ın the bottom of the receiver in the form of a bar, and 
partly upon the upper portion and sides in the form of brilliant 
perfectly-developed crystals The product was redistilled in a 
sumilar manner ın order to minimize the risk of traces ®f fereign 
metals being carried over The precaution, however, Appears 
to be unnecessary, for the residue left after re distillation of the 
greater poition was found to contain no trace of impurity when 
examined spectroscopically The atomic weight of cadmium 
was determined by three distinct methods, the salts e mployed 
being prepared from this redistilled metal In the first series 
the loss of weight on converting the oxalate mto the oxide by 
ignition formed the basis of calculation, ın the second series thè 
loss of weight on converting the sulphate into sulphide by, igni 
tion in a stream of sulphuretted hydrogen, and in the third series 
the loss brought about on similarly converting the oxalate nig 
sulphide The mean values obtained for the atomic weight, 
when O = 16 from ten experiments m each series were respec- 
tively 111 80, 111 79, and 111 80 The final value deduced 
from the whole of the experiments is thus 111 8 


THE additions to the Zoological Society’s Gardens during the 
pastweek inclide two Squirrel *Monkeys (Ch: ysothrix serur ea) 
from {Gmana, piesented by Mr E Leech, a Biown Bear 
(Ursus arctos) from Russia, presented by Mr W H Stuart, 
an English Wild Cow (Bos taurus, va ) from Bangor, North 
Wales, presented by Mi G W = Assheton-Smith, two Masked 
Weaver Birds (Hyphantor nis gersongta $ 9) from Abyssinia, 
a Short-winged Weaver Bird (Hyphantor ns brachyptera) from 
Africa, presented by Commander W M Latham, FZS , a 
Viverrine Cat (Felts viverrina) from India, a White-crested 
Touracou (Corytharx albo-cristata) from West Afiica, deposited ; 
a —— Shrike (Zanıus /ahiora)¢rom India, purchased. 
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OUR, ASTRQNOMICAL COLUMN. 


MEASURES OF LUNAR RADIATION —The Broceedings of the 
American Academy of Arts and Sciences (vol xxiv ) contains 
an accounteof some measures of lunar radiation made by Mr C 
C Hutchins by means of a ney thermograph This instrument 
consists of a single thermal junction of nickel and iron Placed in 
the focus of a small concave muror The author fi@ds that the 
condensing: mirror fulfils the functions of multiplied jungtions, 
while the single union rapidly attains thermal equilibrium A 
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comparison was made between the thermograpk and a thermo- 
pile of forty-eighé couples, th® result being that the former was 
foundsgbout twelve times@as sensitive as the latter Measures 
of the radiating power of some rocks, mostly of volcanie origin, 
show aremarkable uniformity If the radiation from a black- 
ened surface of quartz begtaken as 100, the lowest radiating 
power 15 possessed by common white pumice, and 1s represented 
by 713 The temperature at which the measures were made 
was near 10q3 C The measures of lunar radiation were made 
with an airangénent similar to that of a Herschel’s telescope 
with the thermograph ın place of an eye piece ‘The resfilts of 
the experiments indicate that*the heat which our planetgreceives 
from the oon fs go that of the sun*as I 1s to 18. ,560 Some 
observations were nade durfng the lunar eclipse of January 28, 
1888, ®r the p@rpose of determing whether our ‘atmosphere 
allowed radiations from thegheated lund? surface # pass through 
it When the moon was in the penumbra, the reading ofethe 
galv€nometer scale was 254 4, nineteen minutes before totality 
it was IT 2, eight minutes Before totalfty it was 7 3,and the 
mean of thirty readings taken during the total phase gave the 
value 2 09" The inference drawn from these oWservations 1s, 
that all but a minute portion of the rays from the lunar soil and 
rock are cut off by our atmosphere, for 1t seems impossible to 
conceive that a surface like that of the moon, upon which the 
sun hafgbeen shining for many days, should suddenly cease to 
radiate when the sun’s light 1s withdrawn A comparison of 
lunar rays with solar rays reflected from various rocks shows 
that the selective absorption by the rocks 1s altogether insuf- 
fidlent to explain the great absorption of the lunar rays observed. 
during the eclipse An attempt has been made to construct a 
curve representing the change of transmission of lunar rayg by 
our atmosphere with changes m the altitude of the moon he 
measures show that our atmosphere, at the ordinary pressure, 
transrfits 8 25 per cent of the vertical lunar beam 


THe STARD M +33°470 —The Rev. T E Espin announces, 
in Wolsengham Observatory Circular, No 27, that this star 
(RA rth 28m 16s, Decl +33° 38’, 1855), magnitude 9 2, was 
observed on November 7 as 7 5 magnitude Hence the star 1s 
probably variable The spectrum 1s that of Group IT 





: THE NYASSALAND REGION, 


N. Tuesday evening, at the opening meeting of the new 
session of the Royal Geographical Society, Mr H H 
Tghnston read a paper on his recent visit to the region lying 
between Lakes Nyassa and Tanganyika While Mr Johnston 
dealt largely with matters bearing on British interests and the 
industrial development of the region, he was also able to 
make additions to our knowledge of its geography Mr 
Johnston, m H MS Stor, sailed up the Chindé mouth of 
the Zambes1, and for some distance up the Shiré River, where 
he was transferred to the Lakes Company’s steamer Xames 
Stevenson He visited the well-known station at Blantyre, 
then sailed up the lake to Karonga, the British station on the 
north-west shore of the lake After bringing the hostile Arabs 
to terms, Mr Johnston went on across the plateau to the south 
end of Lake Tanganyika, visiting, by the way, Lake Hikwa 
or Rukwa, first seen by Mr Joseph Thomson on his first ex- 
pedition into Africa Of ghe navigation of the Zambesi, Mr 
Johnston said — 

“ The navigation of the Zambes: from its mouth to Vicente 1s 
by no means an easy matter to those unacquainted with the m- 
tricate windings of the river’s navigable channel The geat 
stream, which is, on an average, three or four miles broad, 1s 
studded witlp islands and beset wRh sand-banks Vast stretches 
of the river are covered by scarcely more than six inches of 
water To the eye of a may accustomed to the study of great 
rivers, the existence of these shallows Is at once apparent by 
the mirroi-like calm of the water th@t covers Shem, and the 
warm, pinkish tone of the sandy bottom which subtly permeates 
the blue reflections of the sky On the other hand, the course 
of the deep channel ıs marked by the swirling water, the tiny 
whirlpools, and the sharply-cut sides of the bank, which, instead 
of tapengg off into the stream, look as if they had been re- 
cently sliced evith a large knife There ıs a crying need for 
what at present does not exist, or, 1f ıt does, ıs not known to 
the oufSide world—a good, accurate, and detailed chart of the 
course of the Lower Zambes: Although the course of the 
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deep channel vares and® alters, as ıt does in aff great rivers, ıt 
does not generally change so quickly but ¢het, a@little careful 
supervision might easily wep such a chart up to daf ” 

The following account of what isto be seen on the Shird 1 of 
interest — z ba 

“ Continuing the ascent of the Shiré, we skirt fhegtriangly 
picturesque range of the Pinda Mountains, all fagged peaks 
and sugar-loaves, on the east, and the Matunda Mountains dh ° 
the west, while in the far, far @iftance northwards there rise the è 
vast dim outlines of higher and higher peaks, culminating in 
Mount Tghrperom (or ‘ Clarendon,’ as it was named by Living- 
stone) ‘The sognery en this stretch of the Shiré ıs really very 
fine In the foreground there,are the serpentine windings of the 
broad river through the great Morambala marsh, which 1s heree 
and there dotted by little lakelets of clear blue water, but for 
the most part covered with wide stretches of tall reeds These , 
reeds bear large heads of creangy-white flower-tufts, almost as 
big %s those of the pampas grass, and as the wind blows across 
the marsh ıt sways the feeds into wave-like undulations, wherein 
the great white heads of blossom appear like fluctuating foam 
cresting the billows of shining gfeen leaf-bledes beneath Rusing 
above this white-flecked sea of glistening grass are the abrupt @ 
ranges of fantastically-shaped hills and mountains, which girdle 
in the Shiré valley with great semicircles of blue mountain wall. @ 
Occasionally a glaucous-green Borassus fan-palm rises on a 
column-like stem from an island in the ter or a dry patch fh 
the marsh These landscapes are drawn in large traits, ang 
their harmonies arg simple, and not complicated byghe admixture 
of any huma habyation or cultivation  Itis not until one is 
within a felatively short distance of thg Ruo that the banks of 
the Shiré begin to be inhabited agean, and the marsh yelds to 
thin forest and plantations of maize, teoacdd, millet, and 
pumpkins ° 7 e 2 

“A short distance above the Ruo one enters the Elephants 
Marsh, a district of great grassy flats, flooded occasionally when 
the Shiré overflows its banks, but erdinarily a dry level stretch 
of prairie dotted with pools of water as 

** At the close of the dry season, when the tall gmss has been 
burnt down, and there 1s little or no cover for the game to hide 
in, it is really a remarkable spectacle, as seen from the deck of a 
steamer, to watch the great herds of big ammals wandering over 
these savannahs in search of the young verdure springing &p 
amid the charred stubble of the old grass With an opera-glass 
you may distinguish water-buck, gnu, buffalo, eland, pallah, 
reed-buck, and zebra, and occasionally some dark blue-grey 
blobs, much larger than the other specks and forms which are 
in their vicinity, turn out to be elephants Occasionally a hon 
has been known to come down to the river and stare at the 
steamer, and on one or two occasions these beasts have actually 
been shot from the deck in passing Both in the Plephant and 
Morambala marshes, and „n the Upper Shuiré, the hippo- 
potamuses are a real source of danger and mconvenience to any 
boats of ordinary size which are not propelled by steqn®? The 
hippopotamuses are particularly dangerous at night, but even 
during the day they Will deliberately chase and endeavqir to 
upset boats and canoes which enter their domain , and in the 
development of the Shiré navigation it 1s essential that the 
hippopotamuses should be mercilessly exterminated ” 

Mr Johnston described as follows the fine country on the 
north of Lake Nyassa — 

“Here there are no fewer than nme perennial revers, some of 
them of considerable Yol@me, which descend frém thé lofty 
mountain ranges of Buntali, Wukukwe, and Ukinga, and enter 
the lake between Karonga and Paruntbira Bay, the moisture 
which percolates froms them through the soil giving the Konde 
plain an appearance of perpetual s ring’ The land at the north 
end of the lake 1s a veritable Afrf!an Arcadia qe may Walk 
for miles and ‘miles through banana plantations , then you may 
emerge on wide-styetching fields of maize and mullet and cassava 
All the oozy water-meadgws are planteds with nce, but, above 
all, the great wealth of the country 1s in cattle, which, elsewhere 
by no means common in Nyassaland, thiive remafkably ın the 
Konde district, and consequently milk and beef are cheap and 
abundant The mhabitants of thfs happy land are a contented, 
pleasant-dispositioned folk, who knew no trouble until the Arabs 
sought to*subdue them a few years ago ” 

From a gtogiaphical point of view probably he most interest- 
Ing part of his paper was that describing his visit to the remak- 
ably*desolate region arounc® Lake Rukwa lying on the south-east 
of Lake Tanganyika “ Rising fou the fertile pMteau are thé 
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described whåt h@s®w on ascending them — e 
"We looked down on what I th8ight at first was a very 
braad sheet of water, surrounded on three sides by high ranges 
of mountains But by degiees, with the aid of a field-glass, I 
discovtreé that what appeared to be a spacious lake im reality 
cgpsisted of a narrow contorted strip of water on thegne side, 
and between us and the water a wide extent of absolutely flat 
plain, so uniformly covered witi? Dhie-grey forest that fiom those 
heights above ıt was hard to distinguish it by its colourmg from 
the real lake® When I had taken a number of angles from our 
camp on the mountain crest, we began £ most®arduous descent 
from the heights into the plain below As we descended, our 
“impressions and forebodings became of a somewhat dismal 
Everything around us bore witness to the dearth of 
On the other side of the mountain range we had left a 
country m the fully beauty of sing, intensely green with, the 
gentle Showers of the commencing rainy season, but here on the 
slope facing Rukwa, the farther we descended the more arid the 
country became At the base pf the ‘Mountains we crossed a 
three-mile stretch of devel plateau, covered with the dismal grey 
® growth of innumerable thorn-trees, so gnarled and contorted in 
shape, and provided with such cruelly ingenious hooks and barbs 


e 
Daae whe some 6000 feet high, and Mr Johnston thus 


® and stiletto-like thorns, that they might have been the enchanted 


fgiest round some wygard’s lair 
€ This plateau came to a sudden and abrupt termination, and 
€rom its ecge we made a precipitous descent along a blood-red 
path into a blwod-red rave, the sides of whech were fantastic- 
ally planted and festooned with clumps of®purpie-grgen aloes, 
and those weird candelabra euphorbias with grey spectral stems, 
the segmented gtalks of which looked like the tails of mnumera- 
able scorp.ons Do®n throngh the dark gloomy depths of this 
, Shipped, and fell into the gorge 
@ofa dry river, cut deeply ın a winding channel between precipi- 
tous 1ed walls, the sides of which were scoured and polished 
and strated as if by gl@tial action There were scattered 
stégmant pools of water in the red, red rocks and sand, and 
water oozed%rom places in the river ped when our porters dug 
below the surface The trees clinging to the sides of the ravine 
were emerald green, with a metallic-tinted haish verdure Evi- 
dently this dned-up stream had once been an important river 
ahd a powerful torrent, and nothing 1s more remarkable in the 
vicinity of Rukwa than to obseve the tiaces of a once abundant 
rain supply, which, from some unexplamed cause, has—so the 
natives say—suddenly ceased durmg the last two or three years, 
as though the country had been literally blasted by some terrible 
curse 
“ Crossing the dry bed of this river we entered on another 
le®el stretch of country gently sloping northwards, its surface 
uniformly clad with a forest of grey thorn trees, but with the 
ground at then bases bespangled m a strange contrast with 
gorgeous flowers, which were almost unaccompanied by leaves, 
Just the %1vidly-coloured petals msing from the hard grey sail 
‘These consisted chiefly of purple, yellow, and white ane 
mors, arborescent lilies, with white star-like flowers springing 
from a grey branching stem, and great heads of pmk crmums 
resembling the ‘kafir lily’ of South Africa 
“ We passed an occasional dry water-course ghoked with grey- 
green life-in-death vegetation, and then at length reached a 
broader dried-up stream-valley, with shadier trees and a stock- 
aded, villagg, the first we had met, with ın the land As 
soon as we got out of the broad, shaded stream-yalley where the 
village was situated, we entered the frying, blazing heat of the 
paced plain, and found ourselves ma white, hight, bright 
ell of dazzling sunshgne The shadel@&s acacias with their 
cruel thorns, the dry yellqy grass, and the yellow withered 
Borassus Dagns, ın no way mitigated the pitiless glare of the 
vertical sun, while a raging wind, hot as the breath of a furnace, 
swept over the plain and burnt the shin of Mur faces, so that we 
felt as 1f we wore tigh® masks Eve®y quarter of an hour the 
wretched cgravan had perforce to stop and pant*under the thin 
film of shade which might descend frem the skeleton branches 
ofa dead tree At length, afte: frequent halts and protestations 
from the sun-stricken men that they could go no farther, We saw 
ahead of us an emerald-gueen line in the grey wilderness, which 
marked the presence of water This turned out to be a welling, 
brackish pool thfonged with bulrushes and reeds, a kind of circular 
spring of overflowing water apparently connected with the, lake 
eby a long qne of rush choked marsh, very distinct from the 
arid plams of baked mud e Wg campedyhere, where the scenery 
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was a httle læs ghastly in itsedead ugliness * The acacias - 
exhibited a little green foliage among thes thorns, and they 
were frequented by thousands of cooing doves, while the@canty 
bushes ® the ground served as cover for many feancolin and 
gumea-fowl Game, in the shape of antelopes and buffaloes, 
was evidently abundant, and no dwubt was attracted to the 
vicinity of this brackish pool by the flakes “of salt which 
remained on the soil wheie the water had evaporated , and the 
game ın its turn was followed by hyenas, hong, end vultures 
The hyenas laughed and the lions roared outside our camp fires, 
amd the next day I noticed manyescattered fragments of bones 
and skulés ın the vicinity, which were the reles qf previous feasts 
on the part of these Carnivora R ° e 

“I was anxious to proceed digect to the lake ftom here, as we 
were only about three or four miles distant, But the Wuigu 
people would ffot allow us to do so@mtil we nad first seen their 
Sutan, so we travelled ın a north easterly direction, always 
through ,this scorching glaring willerness, till we reached the 
bank of the Soigwe River Hee I camped so that the men 
might bë close to fresk water, but 1% appeared>to™s that even 
the water of the Sofigwe was brackish, though 1t was a running 
river It seemed to have no effect ın quenching one’s thirst, and 
contained some irritating p'operty which occasioned diarrhoea, 
and even dysentery Leaving my men at the Sofigwe, J went 
with Mr Nicoll and Dr Cross to visit Mwinyi-Wui@u, who 
lived about a mile from its banks in a stochaded town I can 
hardly describe the heat of the atmosphere ın walking thither , 
it was hke passmg through fire When we got into the town, 
we eagerly crept under the shade of the overhanging eaves of 
the houses, which extended so near the ground, for the sake of 
caoless, that one had to get down on all fours to get under 
them ” . 

As there was really a famine both of food and water gn this 
dreadful wilderness, Mr Johnston and his large party of men 
were compelled to hasten out of it, without his actually being 
able to get to the edge of the lake itself What he has told us 
about this region makes us desirous of knowing more It is a 
remarkable fact that, while m the Nyassa-Tanganyika plateau 
there haa been no lack of rain, in the lake basım itself not a 
diop had fallen for three years 


* 
THE BOTANICAL MYTHOLOGY OF THE 
HINDOOS. . ° 


AT a recent meeting of the Anthropological Society of Bom- 
bay, Dr Dymoke read a very interesting pape: entitle 
t The Flowers of the Hindoo Poets,” in the course of which he 
referred to the mythical conceptions which have gathered round 
tiees and plants in the minds of the Hindoos’ The ancient 
Eastern poets saw in the tree a similitude with the heavens and 
with the human form , in the ‘‘ Gitagovinda” a comparison 1s 
drawn between the clouds and the thick dark folage of the 
Tanala These fancies gave rise to the numerous poetical 
myths concerning the tree of life, of knowledge, of the Amrita 
or Ambrosia, as well as those concerning cosmogonic and an- 
thropogonic trees The Sowa or Amrita 1s represented as the 
lung of plants, the eternal essence which constantly sustains and 
renews the life of plants and animals, ıt 1s the symbohical drink- 
ing of th's eternal essence as @ holy geremony to which constant 
allusion 1s made in the Vedas — 
H We've quafied the Soma bright, 
And are immortal grown , 
We’ve entered into hght, 
And all the gods have known ” 
—Rigveda, vil 
The Amnta appears in vauous forms im stories ‘and legends 
A famous poet says that the drop (Svedavindz) which fell mto 
the shell became a pagrl, in thè mouth of the black snake it 
became poran, and gn the flower of the plantain, nectar 
Several plant? bear this name, afid are supposed to be endued 
with an extra particle of the eternal essence Pamong others, the 
Neem, on which account the Hindoos, on ther New Year’s 
Day, eat the leaves of this tree upon the sapposition that the 
Ammita contained in them wll insure longevity Hindoo 
flower lore the large black bee (Buramaa) plays an important 
part he 1s the inconstant lover who delights in, gathering sweets 
from every flower The queen of Indian flowers 1s the lotus 
the Hindoos compare the newly-created world to a lotus flower 
floating upon the waters, and it thus beggmes symbolical of 
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spontaneous generation The goRlen lotus of Brahminic and 
-Buddhistic myfhology ıs the gin, which fl@ats m the waters 
, Which are above the dirmament, lke an earthly lotus in the deep 
blue stm below From 7 distuls the Agnnita, the first manı- 
efestation of Vishnu Brahma and Buddha (the supreme ®ntell:- 
* gence) were born of this heavenly lotus Lakshmi, the Indian 
‘Venus, 1s represented sitting am this flower The Hindoos seein 
- the form of thé lotus the mysterious symbol, Svastka The 
allusions to this flower by Indian poets are innumerable No 
praise 1s too extravagant for it, ıt 1s the chaste flower, and its 
various synonyms are bestowed as names upon women The 
red lotus 1s said by the poets tg be dyed with the blood of Siva 
that flowed from fhe wound made by the arrow of Kama, the 
Indian Cujad be face of g beautiful woman is compared by 
the poeg to a lotus bæssom, the qyes to lotus buds, and the arms 
to its filaments he bee ıs represented, as enamoured of the 
lotus Although a humble Isle flower, the 7uJas®1s almost as 
great a favourite as the lotus, it 1s addressed to the godd&s 
-°Srior Venus The heart of Vjshnu 1s saig to tremble wifh rage 
if a bianch of his beloved is injured The plant must be gathered 
only for medgenal or religwous purposessuch as the Worship 
of Vishne or Krishna, or the wife of Siva It 18 a kind of 
amrita, symbolical of the eternal essence , ıt protects the wor- 
shippers and gives children towomen The plant 1s often wor- 
shipped gs a domestic deity, and its branches are placed on the 
breasts ofthe dead The Champa 1s chiefly celebrated for its 
overpoweringly sweet odour and golden colour , so strong 1s its 
perfume that the poets affirm that bees will not eatract honey 
from it, but they console it for this neglect by dedicating ıt to 
Knshna, who loves garlands of yellow flowers as becoming 
to his dark complexion One of the greatest favourites of 
the poets is the Asoka , its flowers, which are yellow when they 
first open, gradually change tored In March and April it is 
ein its gjory,gand at night perfumes the an with its delicate 
odopr The tree ts the 4z/ or anthropogonic tree of the Vaisya 
caste, wHo call it Asupala The Kadamba (Anthocephalus 
cadaiiba) 1s sacred to Kalı or Parvati, the consort of Siva, it has 
many synonyms, such as ‘‘protecting children,” ‘‘dear to 
agriculturists,” &e It blossoms at the end of the hot season, 
and its night-scented flowers form a globular orange coloured 
shead, from which the white clubbed stigmas project The 
e flowers are fabled to impregnate with then honey the water 
which collects in holes in the trunk of the tree In Delhi 
the *goldsmiths are fond of imitating the flowers The well- 
hngwn prickly gold beads so often seen ın Delhi jewellery are 
meant fér kadamba flowers In this part of India the Maiathas 
will not gather the flowers for profane puiposes as it 1s their 
antweopogonic tree The Kadamba Rajas claim their descent 
from ıt, as recorded ın the following legend —‘‘ After the de- 
struction of the demon Tripura, a drop of perspiration fell from 
the head of Isvara into the hollow of a kadamba tree, and 
assumed the form of a man with three eyes and four arms He 
became the founder of Vanavasi or Jayantipur” There are 
other versions of the story, but all agree in connecting the origin 
of the family with this tree, a bragch of which 1s necessary to 
represent the Kai at a Marathi marriage ceremony 
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CAMBRIDGE —At the buetfaial election to the Council of the 
Senate held on November 7, the following were nominated (the 
* indicates retirmg members) —Heads (2 seats) —*Dr Atkm- 
son, Clare, *Dr Ferrers, Caius, Dr Hull, Downing , Professors 
(2 seats)—*Dr Cayley, Trinity, Dr Sidgwick, Timity, Prof 
Ryle, King’s ,gMembers of the Semte (4 seats)—*Dr D Mac- 
Alster, St John’s, Dr Forsyth, Trinity, *Mr Whitting, King’s, 
Mr R T Wnght, Christs, Mr E H Morgan, Jesus, Mr C 
W Moule, Corpus, Mr C H “Prior, Pe&broke ` The voting 
was as follows —Dr Ferrers, 184, De Atkinso&\, 137, Dr 
Cayley, 191, Dr Sidgwick, 127, Dr D MacAlister, 158, Mr 
Whitting, 156, Dr Forsyth, 153, Mr Wright, 117 These 
were elected Dr Hull received 109 votes, Piof, Ryle, 
103, Mi Prior, 111, Dr Lea, 82, Mr Morgan, 81, Mr 
Moule, 71 The newly-elected m@mbers hold office for four 
years The reguit 1s interpreted as a gain for those who favour 
the modern development of the University 

It should have been stated that the election of Fellows referred 
to in our lastenumber took place at St John’s College 
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Mr Frank McClean, MA, of Tunity College, Mias offêred 
securities of the value of £12,000 to be held in (gust for the 
University by Trinity College, for the purpos® & fougqding three 
‘Isaac Newton Studentships’’ in Astronomy, Astronomical 
Physics, and Physical Optics 
emoluments for three yeais, to be Bachelors of Arts, and of 
high mathematical attaimments >. >e 

R S Cele, B A, of Emmanuel College, has been appointe® 
a Junior Demenstrator of Physigsat the Cavendish Laboratory, 
@n the place of Mr L R Wilberiorce, promoted to be Demon- 
strator e 

The General Board of Studies propose the foundĝîtion of an 
additional Demor€tiator$hip m Physiology, under Prof Michael 
Foster, without stipend from the University Chest 


e SOCIETIES ANB ACADEMIES 


e 
LONDON 
ee 


Royal Microscopical Society, Octobes 15 —Dr C T. 
Hudson, F R S , President, in the char —Mr G F Dowdes- 
well’s note on a simple form of warm stage was read, and the 
apparatus exhibited —The President said he had with great 
regret to 1ecord the deaths of two honorary Fellows of the 
Society—-Prof W Kitchen Parker, F R S Sand Mr J Ralfs® 
In place of these two gentlemen Dr H 
and Prof W C Williamson, F RS, were nomigated —Mi 
Mayall said he ust sk the mdulgence 8f the meeting to enable 
him to cleae himself Trom possible ambiguity In notifymg the 
fact that at the first photographic triqjs of the new objective of 
16NA the visual and actinic foci had bgen found by’ Mr 
Nelson and himself to be not comecident, and that whenethe 
objective was returned to Jena immediately after, Dr Czapsk: 
found the foct were comeident, he had hazarded what he had 
imagined would appear a mere playful,admussion of the state of 
general puzzlement of both sides by suggesting that ‘‘ the trans 
of the objective from London to Jena had somehow got nd of 
the ‘chemical’ focus ” That sentence had unhappily been con- 
stiued both m England and abroad into a reflection upon the 
good faith of Dr Czapski, o Dr Abbe, or the firm of Zeiss 
‘Whatever blame was due to himself for the ambiguity of thee 
expression, he must, of course, accept At the same time he 
thought the Society would be interested to learn that upon his 
conveying his explanation to Dr Czapski and Dr Abbe, those 
gentlemen had expressed their complete satisfaction with it He 
believed that the existence of a ‘‘ chemical” focus was probably 
due toa slight difference in the adjustment of the front lens, 
especially, as Dr Abbe had pointed out, 1n view of the fact thag 
with an objective of such large aperture the colour, correction 
was, as it were, ‘‘ balanced on a needle-point ” in the matter of 
an alteration ım the distance of the front lens from the posterioi 
combinations , and that a very minute alteration ın that digtance, 
though producing no perceptible difference ın the visual image, 
was quite competent to kengthen or shorten the focus of ghe 
violet rays to such an extent as to exhibit a ‘‘ chemical” focus 
non-coincident with the visual focus when tested photographic- 
ally —The President gave formal notice that a special general 
meeting would be ®eld in the Library at 5 pm on Wednesday, 
October 22, for the purpose of considering alterations ın the bye- 
laws, the terms of which he read —Mr G C Karop eahibited 
and described an improved students’ microscope, mad@ by Swift 
and Son The new instrument embodied Mr Nelson’s ‘‘ horse- 
shoe” stage for convenience of readily seeing the condenser, 
and for estimating by thg touch the approximation of the focus 
on the slide, and on which the Mayall ‘hechanical stage was 
easily applied, together with a cenffing sub-stage focussed ley 
sliding on the tafl-piece, the whole of superior worknfanship and 
design, and supphed gt a moderate outlay —Prof J W. Groves 


communicated a note by My, P C Waitegn a new method of , 


demonstrating iptercellular protoplasmic contimuity A. speci- 
men in illustration was exhibited —Mr J D Aldou®exhibited 
some early forms of tcro8cope slides made of boxwood, similar 
to those formeily made of ivoi1y, wit® the objects between pieces 
of talc —The President called attention to some original draw- 
ings of a new Rotifer by Mr W B Poole, of South Australia 

also to a specimen of Ccestes muctcola exhibited by Mr G 

Western —Mr E M Nelson exhibited upon the screen a senes 
of thirty-one photomicrographs, which he described —Dr H B 
Brady’s paper on a nêw type of Forammifera was tak@n as read 
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The students are to hold thær e 


B Brady, FRS, , 
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s —Dr* Maddows paper on the structure of Spermatozoa was FPRIDA ¥,"Novemsen 14. è 
postponed iMil.@Meenext meeting ın consequence of the lateness | PuysicaL Society al 5 —On Certai#Relations existing among the Re- ° 
-. of the hour oe e fractive Indices of some of the Chemical Blements *Rev T Pelham Dale 
SPARIS —Tables of Spherical Harmonics, with Examples of their Pracu@fl Use 
ee " e% Prof Mrry, FRS 
Academy of Sciences, November 3 —M Duchartreim the | Rovat AsrRonomicat Society, at 8 
: chair —Notie of the works of M Pierre de Tchihatchef, by M. A MATEU Serer TirIc hee at 8 —Geologieal Travels ın France, Spain, 
o Taaubrée M de Tchihatchef died at Florence on Ogtober 13 e 
bie He was born at St Petersburg gn 1815, and elegted a corre- SUNDAY, NOVEMBER 16 
spondent of the Academy m the Geogiaphical Section when loli Decrore Society; at 4 Captan John Smith; the Heros Pio 
abofit thirty years of age An account ıs given of his many By ee ae ee 
scientific works —-A photo-chronographic apparatug that may | @ TUESDAY, Noveuner 18 
be used to analyze every kid of motién, by”M Marey A A SOCIETY, at 8 30 —A Catalogue of the Rep'iles and Batrachians 
° a photographic film 1s caused to m@ve across the focus of the lens | Of yfarbary (Morocco, Algera Tunisia), based chié hiy @pon the Notes and 
ofa camera The motion ıs imparted by an electric motor, and Remarxs on the Chinese Aligator. G A Bougnger —On aa ne New 
e © with the arrangement described fhe film may be arrested fifty Species and Two New Genera of Araneidea Rev © P Chbndge, 


° times a second for the production of as many views of the object 


> bemg photographed A plat giving six views of a trotting 


° horse accompanies the note —On the gelation of gangrenous 
septicemia to lock-jaw, with special reference to the associations 
of virulent microbes, by M Vemieuil rom a series of surgical 

e and chemical experiments, the author 1s led to believe that the 
e's» co-existence m men of certain forms of mortification and lock- 


jaw 1s not accidental, but results from the simultaneous produc- 
tion in the wounds of two microbes well known to Pasteur and 
b Wicolaier —On theemovements of a double cone, by M A 
Mannheim —On thè periodic functions of two variables, by M. 
Appell —On apartıcular case of Lame’sequation, by M V Jamet 
—Undulator§ pressures produced by the combustion of explosives 
im a closed vessel, by M Vielle —On Bunf&n’s Shotgmeter, by 
M R Boulouch —The%otation of the earth on its axis produced 
by the®electro-dynamic actiofi of the sun, by M Ch V Zenger 
Theguthor has caused a hpllow sphere to rotate under the 
œ action of the two poles of a Wimshurst machine, and thence 
argues that the planetary motions in our solar system have an 
electro-dynamic ongin —Action of borax in alkaline developing 
baths, by M P Mercier “On the affimities of 1odime in the dıs- 
solvéd state, by MM Henn Gautie: and Georges Charpy The 
authors have studied the chemical behaviour of solutions of 
1odine m different media Shaking the solutions with a lead 
amalgam, they find the colours of the mixture of iodides ob 
feined in each case—that ıs, the proportions of the odides of 
lead and mercury respectively—depend on the land of solution 
employed —On the y-cyanoacetoacetic ethers and the hydro- 
chlorides of the corresponding imides, by MM A Haller and 
A Held —Researches on the conditions of the reactions of the 
isopropylammes limit to the production and development of 
propylene, by MM H and A. Malbot The authors have 
studied (1) the action of isopropyl iodide on very concentrated 
aqueous ammonia in equi-molecular proportions, at the ordinary 
temperatures , (2) the same at 100°, (3) the same above 100°, 
(4) the action of isopropyl chloride upon aqueous ammonia 
at 1408, From the results of experiment, they have summarized 
their conclusions as to the character of these reactions between 
aqueous ammonia and isopropyl iodidg and isopropyl chloride 
~—The Hanneton parasite, by M Le Moult —On certain 
formations on copper and bronze, by M Raphael Dubois 
The author has observed and studied some white myce- 
lum flakes, very similar to those of Peszcrdgeum and Asper- 
gillus, n solutions of concentrated copper sulphate neutralized 
by ammonia and used for the immersion of the gelatine plates 
emptoyed an photogravure Simgars form@tions have been 
observed on bronze —On some rocks from the Lunain valley, 
supposed to have beengused to polish stone implements in Neo- 
lithic times, and on the action of water m the Stone Age, by M. 
‘Armand Viré —On the formation of abrifpt escarpments of earth 
that interrupt the slope of vadleys in the north of France, where 
they are kn@wn as sideaux, by M A de Lapparent —Experi- 
mental contribution to the history of the dendrites of manganese, 
by M Stanislas Meunjer : 
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MATHEMATICAL SOCIETY, at 8 —The Influence of Applied on the Progress 
of Pure Mathematics the President —Spherical Harmonies of Fractional 
Order R A Sampson —Proofs of Steiner’s Theorem relating to Circum- 
scribed and Inscribed Contcs Prof Gy B Mathews —On an Algebrarc 
e Integral o Two Differential Equations R Ay Roberts —Som! 

metrical Theorems Osher Ber 
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C M Z S —O® some Upper Cretaceoug, Fishes of the Family Aspido- 
rgynch dæ A Smith Woodward 
Roya STATISTICAL Society, at 7 45 —Inaugural Address Dr Frederic 
John Nouat, President 7 
InstiruAton or Civil En@resrs, at 8 ® Steam on Common Roads John 
McLargn (Discussion )~The Vibratory Movements of Locomotives 
Prof J Milng, F RS, amd John McDor@ld . te 


THURSDAY, NOVEMBER 20 


Rovat SOCIETY, at 4 30 —The folowing papers will probably be read — 
On the Determination of the Specific Resistance of Mercury m Absolute 
Measure Prof J V Jones—The Spectroscopic Properties of Dust 
Profs Liveing and Dewar, F R S —On the Specific Heats of@Gases at 
Constant Volume, Part 1, Arr, Carbon Dioxide, and Hydrogen J 
Joly —Magnetism and Recalescence Dr Hopkmson, F RS 

CHEMICAL SOCIETY, at 8 —Ballot for the Election of Fellows —The Estima- 
tion of Cane Sugar C O'Sullivan and F Tompson —New Method of 
Determining Specific Volumes of Liquids and their Saturated Vapours” S 

oung 

LINNEAN SOCIETY, at 8 

Zoo@ocican SOCIETY, at 4 


SATURDAY, NOVEMBER 22 
Royar Boranic SOCIETY, at 3 45 
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KOCK’S CURE FOR CONSUMPTION 


URING the last week Koch has made a further 
comrfusication regarding his treatment of tuber- 
culosis, which has been received with intense interest ang 
perhaps with ẹ cartan amount of disappointmert For 
he has dé&Scribe@ his mode of applying the new remedy 
with sWfficienteaccuracy to aflow medical men to use it in 
the treatment of their patients, but he hag left us still 
completely in the dark regarding the nature of the rem@dy 
itself ° e s 
A certain quantity of ghe remedy gan be obtained from 
Dr Libbertz, who has undertaken its prep&ration with 
the co-operation of Dr Koch himself and Dr Pfuhl, but 
their stock 1s at present small, and larger quantities will 
not bégobtainable for some weeks In exercising this 
reserve regarding the nature of the remedy he employs, 
Dr Koch has probably done very wisely, for ıt 1s evident 
thet the substance he uses is very powerful and any 
maccuracy or imperfection in its preparation might prove 
injurious to patients, and bring discredit upon the mode of 
treatment 
The rerfledy ıs a brownish, transparent fluid which is 
much téo strong for use until ıt has been largely diluted 
with water The diluted solution 1s applied by sub- 
cutaneous injection There 1s a remarkable difference 
between the action of this remedy upon guinea-pigs, 
Two cubic centi- 


* metres of the undiluted liquid produces no sensible 


effect when injected under the skin of a guinea-pig , but, 
calculated by body weight, the fifteen-hundredth part of 
this quantity produces cough, difficulty of breathing, 
sickness, vomiting, and fever, lasting for about twelve 
hours, ın a human being The presence of tubercle in 
the organism appears to render it extremely susceptible 
to the action of the remedy, for while the hundredth part 
of a cubic centimetre, ze one twenty-fifth part of the 
dose just mentioned as producing fever in healthy sub- 
jects, has no effect upon them, it will cause high feyer 
along with coughing and sickness in tuberculous patients 
Nor 1s this to be wondered at, for the 1emedy exerts its 
action upon the tissues which have been infiltrated by 


ethe tubercle bacillus and not upon the bacillus itself 


It causes these tissues go die and be thrown off along 
with the bacil they contain This process 1s accom- 
panied by fever, which the dose of the remedy used 
would not produce in health In consequence of 
thıs ethe remedy may be used as a means of ascer- 
taming the presence of tuberctilosis as well as of curing 
ıt If it causes more fever than it ought to do, in a 
doubtful case of phthisis, the preseftce of tubercle may 
be assumed, and when it ceases ®© produce fever in a 
patient under treftment the cure may be regarded as well- 
nigh complete The effect of the remedy upon the gliseased 
tissues can be seen in cases of lupus, where the tubercle 
bacillus Mfiltrates the skin instead of attacking the lungs 
as ıt does in*cogsumption A few hours after the remedy 
has be€n injected into the skin of the back, the spots of 
lupus on fhe face, far away from «the seat of the injec- 
tiog, begin to swf and redden, and then become brown 
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and dead, while the healthy tissue arawd Wecomes red 
andinfamed The spdts then become convertéd into dry 
crusts, which fall offim one or two weeks, leaving a cleane 
red cicatrix behind) This result 1s very much Jike that 
produceg by the direct apphcation of a strog arsenical 
paste to the lupus spots ,The tubercle bacilli weaken 
the vitality of the tissues which they infiltrate The 
arsenic figishes the process they have begug, and Milis 
the weakened Mssues altogether, while it does not destroy 
the healthy tissues, and the once diseased but now dead 
part withers up and falls ayay from the living and healthy p 


° 
parts around But arsenic can only do this when applied | 


to the lupus in quantities sufficient to poison the patient 
many times over if 1 were absorbed into the blood, and 
consequently ıs quitesout of the question as a cute for 
tuberculosis Koch’s remedy, on theeother hand, seems 


to seek out tubercular tissue wherever,it may be, and ° 
almost certainly produces changes ın tubercular lungs , 


and joints similar to those in lupus spots, although its 
action cannot be seen in the former aSeit can be in the 
skin The fact that the new remedy does not destroy*® 
the tubercle bacily, but only the tr$sues ın which they are 
embedded, is distinctive of Koch’ new method, which 
promises to effect a radical chaffge in the treatment, not 
only of tubercle, but of many ther diseases 


Since the discovery by Metschnikoff six years age that eg 


the cells of the blood and tissues can eat up and digest the 
bacilh which constitute the germs of many diseases, the 
view has been constantly gaining ground that recovery or 
death in infective diseases 1s simply a question of the 
victory of the cells of a hving organism or of the bacilli 
by which they have been attacked In seeking for methodg 
of cure men have tried either to find a way to weaken 
and destroy the bacilli, or to strengthen the resisting 
power of the tissues When an organism is attacked by 
a new disease, it succumbs like an untrained army ın the 
presence of an enemy But the tissues appear to acquire a 
power of resistance, and if the first attack be recovered 
from, the organism ıs ın many instances msu8ceptible to 
subsequent infection, as is shown in the case of small-pox, 
whether this has been accidentally acquired o» 4nten- 
tionally imoculated But an army may be trained to 
military tactics by sham fights instead of actual warfare, 
and the cells of an organism may become endowed with 
the power of registing any infection, however virulent, by 
successive inoculations of a virus, weak at first but 
gradually increasing in power This was the plan followed 
by Pasteur in his moculations for anthrax. If thesé he 
employed at first anthrax bacill: so weakened by cultiva- 
tion in an unfavourable medium that they produced 
nothing more than a slight mdispdsition, and then a 
virus less and less weakene? until the vigus of full 
strength could be successfully resisted This process 
was one of protection, rather than, cure, but in his 
researches og rabies Pasteur turned his genus to the 
discovery of aemeags of cure As he informed the 
Commyssion which went fromethis country to report on 
his method, he was himself not exactly aware how he 
arrived at his mode of treatment, but the conclusion had 
formulated itself in his mind that the dise&se produced a 
substance which was a pxotective against its own action 
The treatment fvhich he based on this *onclusion° 
has been so giccesftul as tf lead to manyeattempts to 
° D 
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» © © qute free from germs, and cdhfaining only the Substances 


* ant to moculation with tubergle by previously inoculating 


® alkaloids, although Martin has obtained an alkaloid which 
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separate disgadegegrms and protective These attempts | lead to the duscoyery of certagn cures for starlet fever, 
have hithesto Been fruitless in the sase of rabies, but have | diphtheria, gummata, and that gnost dréaded of a 
begn successful in other dtseases By cultivating disease- | cancer e TL 

germs in a suitable liquid, and afterwards killmg the 


germs tlfen&elves by heat, or removurfg them by filtra- g 
* t18n through porcelgin, solutions have been tamed THE CHEMISTR 2 ines AND STEEL 


theyehave formed during their life and growth Such solu- "The Chemstry of Iron and Steel MakmZ By W 
tions have Been shown by M Pasteurs puygls afd others eMaftieu Willams, FCS,F.RAS (London Chatto 
to have the power of protecting from septicemia, anthrax, and Windus ) . 
typhoid fever, and diphtheria; and Piof S Dixon, of! Th work differs materially from the Sidinar$ techno- 
® Philadelphia, has succeeded ın rendering animals resist- logical text-books with which we ai® so faffular 
Thyoughout if1s evident that th@ author has thoroughly 
utilized his varied experience and great ability to their 
fullest &&tent, resultiffg in the production of a mass of 
suggestive informatiqn valuable to the ordmegy student, 
and affordmg matter for reflection, even to those who 
have for years made the chemistry of iron and steel a 
specialty 
p#oduces all the sfmptoms of anthrax. and possibly may The introductory portion of the work 1s inte1 estifg, but 
protect against ıt chiefly briefly historical, the same may be said as regards 
Koch’s disection that his new remedy 15 to be pre- | chapter 11, on the ores of iron, which includes some specu- 
scribed under the name of paratolud@eemi$ togindicate , lations on the possible meteoric origin of iron The wife 
that it belongs to a classeof bodies more nearly akin to | diffusion of iron in the form of dust ıs quoted as indicating 
alkaloids than%to albumoses Para-acet-toluid has been | in part at least the meteoric origin of the metal 
< nveFigated by Jaffe and Hilbert, and found, like Koch’s»| Chapters 11 and iv, on ieduction and digsociation, 
remedy, to be innocuous to the lower animals It ıs | fluxing, roasting, and éalemation, are thorough, giving 
possible that the new remedy may belong entirely to that | concisely and foicibly the necessary knowledge ma 
clé’ss which has furnished us lately with so many valuable | manner well worthy of imitation in more pretentious 
antipyretic§ and analgesics But ıt seems more probable | works The author’s study on the analogy of dissociation 
that ıt consists partly at least of a lymph containing the | to evaporat.on, commencing with water, followed by 
products generated by some microbe One’s first thought | ulustrations of the dissociation of the metals from their 
would naturally be that the substances formed by the | oxides, &c, shows that he not only clearly understands 
tubercle bacillasitself would be chosen by Koch for curative | his subject, but also has the faculty of communicating his 
as they have been by Dixon for protective purposes But | !deas clearly to others . 
tubercle differs much from many other infective diseases, It ıs difficult to do justice to chapters v and vi, on the 
for anthrax, typhus, scarlet fever, or measles, run a | blast-furnace, without entering into details which would 
definite course, and if they do not kill the patient at | here be out of place The descent of the charge in the 
once, they protect him from a subsequent attack. But | blast-furnace is first discussed, and the importance of 
the attack of hectic fever which daily recurs in a patient | clear ideas as regards the vatzonale of blast-furnace 
suffermg from phthisis confers no protection on him at’| charging 1s imsisted upon It ıs not a simple process 
all, but rather hastens the Progress of the disease to a ` (1) the heterogeneous impurities of the ore have to be re- 
fata’ termination meved, (2) the 1ron mus? be reduced to the metallic 
The case is sometimes different when disease due | state, G and 4) the reduced metallic iron must be fused, 
to another microbe attacks a patient suffering from some | as also the earthy impurities All must proceed in due 
form of tuberculosis Thus lupushas beef seen to shrivel | sequence A definite statement of the problem of modern 
and die after an attack of erysrpelas or measles, and per1- | 1ron smelting must be before us ere we can follow ration- 
tonits, supposed to be tuberculag, las dis&ppeared during | ally the reactions which octur he evolutionary process 
recovery from diphtheria Judging from the resemblance ! from the old bloomeries or Catalan forge, next the small 
between the effects of Koch’s remedy and those of ery- | blast-furnace up to the huge structures of to-day 1s clearly 
sipelas, measles, or diphtheria, we should be inclined to | set forth Credit 1s also given to the practical worker, who, 
suppose it to consist of aefiltered culture of the germs of | the author acutely remars, must have possessed thore 
one of thes or of some such infective diséase, probably | practical scientific knowledge than we have been inclined 
mixed with some kind of paratoluid è or able to perceive 
It may perhaps seém :dle to spectilate on the composition The appagent utapionality of the modern system 
of a remedy which its discoverer will probably describe | of smeltmg} byswhich rof ore is not only reduced 
fully ere long, but it must be refnembered that tuber- | to the metallic state, but the resultant metal be- 
culosis, though one of the most frightful scourges of | comes I®aded with silicon and carbon, &c, 1s fairly 
mankind, ıs not the onl il that flesh ıs herr to Yhereare | discussed Itis shown that although what ıs termed the 
others, with a dess mortality perhaps, but even more feared | direct process, ze the simple reduction gf the metal 
by the sufferers themselves, and we may trust that the | from its oxide, may be so conducted as to produce a 
elines of research just indicated? whether they be exactly | nearly pure wrought’ iron, yet such methods dle not 


those on which ,Koch*has been working or not, may | economical, and are of limited application 
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them With the products of growth of the tubercle bacil®us 
Most interesting experiments on “the nature of these 
protective substances have Ween made by Wooldndge, 
eHankin, and Sydney Martin, who have shown that they 
are probably either globulins or albumoses rather than 
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The direct pegcess ( $) demands wich ores. a great 
expeMitture of fuel ıs Incurred, simple and durget as it 
appears, a greater cost is involved, on the whole, it 1s 
better to resort to the orginary purification of crude cast- 
iron by the paddling process The relative merits of the 
direct process versus the ordinary practice of smelting 
and puddhfigy are, however, still under consideration 
Recent investigations, combined with improved methode, 
indicate that gteany rate in sope localities th@ direct 
process May b@ advantageously applied The modern 
blast-fernace æ cléarly descrtbed, the form, viz a cucular 
column swelling in diameter at both extremities, ıs com- 
menjed upon, and sound reasons are adduced Why 
this approximate form neust be adhered to Next (pp 
88-93) follgys,a brief byt graphic pigture of the behaviour 
of the mixed charge of ore, coke, &c , during” 1ts descent, 
from the charging to the final fusion of the iron in the 
crucible or hearth, which deserves careful reading 
Theeprelimmary preparation of ores, eg drying, 
roasting, &c, previous to charging into the furnace, 1s 
strongly and rightly advocated Iron manufacturers, how- 
evtr, are averse to anything entailing extra trouble and 
labour Itisthe general opinion that, on the whole, little is 
gained practically, although theoretically the ordinary pac- 
tice of charging raw material must, as the author says, 
entail” cofsiderable uncertainty during the subsequent 
smeltin$ We agree with Mr Wilhams that the reactions. 
of carbonic oxide and carbonic acid gases in the blast- 
furnace are even now not thoroughly understood , further, 
the part which solid carbon plays in the direct reduction 
of ores seems to us still somewhat mysterious It 1s ad- 
mitted that, when using soft coke, carbonic acid may be 
deoxidized, forming carbonic oxide. This occurs ın the 
upper region of the furnace, and it is quite as probable 
that ore ın contact with carbon may be also directly 
reguced in this part of the furnace We have ourselves 
ascertained that, when intimately mixed oxide of iron and 
carbon are heated together, the reduction commences at 
a lower temperature than 1s usually supposed 
The theory of puddlimg is well discussed, and the work- 
ing processes are lucidly explained In addition the chemi- 
cal reactions whereby purification 1s effected are given » 
also, as regards the elimination of sulphur and phosphorus, 
the work of Percy, Bell, and many others is ably sum- 
marized The author also quotes his own results, derived 
efrom his experience and study, which, however, are not 
always quite m accordange with accepted ideas, but which 
nevertheless should be carefully considered 
Many pages are devoted to the question of what 1s 
steel, also fallacies concerning steel Previous to the 
introduction of the Bessemer process, steel might be 
defined as 24 compound of carbon and iron, capable of 
being hardened, tempered, and welded Steel containing 
# per cent of carbon was termed? mild steel The 
author states that by the Bessemer “process seel is made 
as low as jy per®cent of carbon , really, however, large 
quantities of Bessemer steel, or rather metal are Row cast 
with only ṣẹ per cent carbon «Ihe author does not men- 
tron this ° One gathers that there is only one true steel, 
zea compound sof iron and carbon fiee from other con- 
stituents 
The old Uefinition of steel, ze a compound of non and 
earkon, 1s as tru@®as ever, when applied ag in the past 
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to a material used for special purpgs@s? vile tools with 
cutting edges, &c , but ıt would, be perhaps moire rational 
to say that the Bessemer product cannot in this sense*bé 
termed steel at alle It may be granted that astrwe steel 1s 
simply eomposed of iron and carbon, but such a materl 
has its ow? particular uses, and should not be compared 
or confounded with the Bessemer product, where the gery 
properties of being tempered, hardened, &c , th facility 
must be avoidéd Tn proof of this it has recently been 
shown that Bessemer mefal may be improved by the. 
additioa of small quantitees of silicon, nickel, or even ə 


copper, also that for certain purposes a large quantity of © 


maggarese may be addef to iron with advantage 
Indeed, a well-know® writer has gone so far as to hint 
that carpon may be éfminatgd altogether, and some other 
element advantageously substituted “It appears, there- e 
fore, that the author’s definition of wha 1s steel may in 


one sense be strictly true, yet may be inapplicable to the ® 


Bessemer product for the above reasons e 
In chapter x, on fallacies concernin steel, the author, 
reiterates that stgel can only be manufacturegl from pure 
iron, showing clegly enough that” many novel, promising 
processes have failed solely from #ie non-recognition of 
the necessity of freeing one’ iron fromecereain obyéction- 
able elerents e 


varying conditions, also the cemgntation process, are dis- 
cussed , as briefly put, they may be considered complete 
The authors own investigations should be carefully 
studied It is suggested that during the cementation 
process carbon itself 1s not transmitted, but that a soak- 
ing in of won carbide occurs A film of carbide 1s fir& 
formed on the surface of the metal , this unites or alloys 
with the layer of iron below, a lower carbide 1s formed 
which reacts in lke manner, and so on to the interior, 
and borings taken fiom next to the surface, also at different 
depths below, indicate, as might be expected, varying pro- 
perties of carbon The gases occluded ın the charcoal 
used for cementation appear to assist the reaction of car- 
bon on iron, The writer has been informed that charcoal 
thus used becomes ın time ineit, having apparently lost 
occluded gas Some metallurgists assert that capon 
does not combine directly with iron, but recently this 
has been questioned, and it has been experimentally 
demonstrated twat 1ron may combine with pure carbon 
Discussing the ratzonale of cementation, ıt 1s suggested 
that possibly iran at a, welding heat is really ft a spld, 
but rather in a viscous, Semi-fiuid condition hike sealing- 
wax or melted glass Iron ıs thus randered more porous 
to gases, and probably solids are thus absorbed The 
experiments of Graham and ot}ers on the absorption, of 
gases by iron seem in conformity , in fact, thisabsorption 
may be termed a gpecies of cementation 

The Bessemer procegs 1s well deseribed and its early 
history givens a clear explanation 1s afforded showing how 
the inventors efily amticipation that wrought or malle- 
able iren could be manufacturdél direct was not 1ealized, 
although the chemical reactions, vaz oxidation, &c , were 
similar in degree to those in the puddling furnace and 
refinery Credit is given to Mr R Mushet, who first 
suggested the addition of $piegeleisen to the blgwn metal, , 
thus converting a wgrthless jnatgrial into the valuable 
material now tyemed Bessemer steel ° 


e 
The hardening, tempering, La testing of steel tinder % 
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The "chemica geactions of both the Bessemer and 
e pudding pfocesses are compared®*and the necessity of 
usmg with the former a pure pig-itor free from sulphur 
and phosphorus clearly demonstrated The primary 
„ reason giveh by Mr Mushet for the addition of, spiegel 
was that blown Bessemer mejal contamed ag excess of 
oxygen ın some form or other , and the triple compound of 
rom, manggnese, and carbon was added with, the sole 
object of removing oxygen, a slight excess Being added to 
Insure the necessary proportion of carbon The author 
appears to have laid sufficient stress on this; the primary 
e cause,according to Mr Mushet, of the redshortness of the 
metal, and which 1s evenenow a difficulty, for It, 1s 
e known that oxygen cannot be entirely eliminated without 
the addition in many instances of aa injurious excess of 
spiegel—the additaon of siliton, and recently aluminum 
Poe “has been suggested, both favourmg the elmunation of 
e oxygen 
e? 294 Viewing the Bessemer method as a purely chemi- 
cal process, it 1s wged that chemical compounds, or solu- 
tions in admixture, will not always arrange themselves in 
e __ the order of their chemital affinity , whey? a transfer of con- 
stituents can producg a solid compound, such? transfer 
occurs as thoygh the phy&ical attraction of cohesion over- 
passgd that of chémical affnity Followmg this general 
P rule, eon which all chemical analyses are based, silicon 
(forming a solid) must go first , carbon follows , the rapid 
disappearance of mangånese is due to its gieat affinity 
for 8xygen,, 1t also forms a solid silicate of manganese 
Sulphur and phosphorus are not eliminated, owing doubt- 
less to the small quantities present This ıs hardly con- 
e @usive The author says but little of the rapidity of the 
chemical reactions , and does not appear to have reahzed 
that ordinary chemical reactions may be modified in con- 
è sequence of the abnormally high temperature attained 
during the Bessemer blow 
The influence of what may be termed mass has not 
been noticed, chemical affinities may thus be modified 
Of two botles in solution one may be greatly in excess 
of the other , on adding a precipitant it will be found that 
the efesnent in excess ıs first precipitated, although the 
chemical affinity may be about the,same or even greater 
for®one element than the other Batium sulphate is 
shghtly soluble in acidified water, and it will be found 
that either barium or sulphuric acid maybe precipitated 
at will by adding to the solution for the former a 
shght excess of sulphuric acid, for the precipitate of 
sulphuric “acid ıt needs only to®dd a slight excess of a 
barium salt in eu of sulphuric acid As regards phos- 
phorus, there can be no doubt that its presence is objec- 
tionable, and it 1s cdirect to say it mjuriously affects the 
quality of any kind of stefi Sulphur 1s not so injurious 
The use of the spectroscope for controlling the blow 
1s practically condemned , the author’$ experience, how- 
ever, 1s not in accordance with that of other,metallurgists 
The basit process is shortly ngticeds and the basic 
reaction summarized in agfew words 
The part played by manganese as a steel improver 
1s thoroughly discussed, the various theories*are well 
ventilated, antl the great affinity of this metal*for oxygen 
insisted upon and emphasizeg Manganese, however, 
when allo¥ed with iron im small quantities, can scarcely 
improve the quality ° Mr Hadffeld’s „new alloys of 
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manganese afd fton cannot strictly be termed steel , 
the alloy possesses gome of the ®roperties of steelyend 
1t may $e compared to brass, which 1s not copper, but 
1s, nevertheless, a substitute for copper, as candidly 
acknowledged by the author * His views as regards 
the mischievous action of small quantities of manganese 
“contained ın steel cannot be accepted in their entirety: 
they are certainly contrary to results of every-day practice 
in Bessemer steel works S B 

A theory of steel maf be acgepted ag St isewrntten , 
there can be little doubt as te the exist€ncgof a definite 
carbide of iran which elloys with, metallic iron , although 
we®have the alternative of assuming that carbon 1s simply 
difficultly soluble ingmolten og highly heated iron yet 
the evylence seems in favour of the existence of the 
carbide The prop&rties which” distinguish “steel from 
crude iron are marked 

Alluding to the use and value of spiegeleisen, the 
author, curiously enough, confirms the old, neay for- 
gotten theory of Mushet, ze that for the steel manu- 
facture, the trıple compound of iron, manganese, and 
carbon ıs absolutely necessary The carbide of irgn, 
Fe,C, must be more fusible than metallic iron, and some 
actge observations are made on the part which this 
fasıble compound plays ın the heating ‘and cooling of 
steel under varying conditions In other werdsy it is 
probable that the properties of hardening and temperiig 
are thus conferred on iron, for this compound must be in 
a semi-fluid or plastic condition, whilst the iron is com- 
paratively infusible As liquids in cooling contract to a 
greater extent than solids, ıt 1s easy to Imagine variations 
in temper or hardness due to the more or less rapid 
cooling of the steel Sudden cooling must produce,a 
violent molecular tension by the resistance of the rigid 
iron to the greater contraction, and variations in ceoling, 
greater or less, must produce corresponding differences in 
the hardening or temper of steel It 1s noted that,fs 
regards solids, the coefficient of expansion 1s less than 
that of liquids, also, that the more fusible solids have 
a higher coefficient of expansion than the less fusible 
This also plays a part in the production of the final 
product, and steel may be teymed a heterogeneous solid, not 
homogeneous as usually assumed Sir Lowthian Bell and 
Prof Abel, however, assert that on heating piles composed 
of alternate layers of steel and wrought iron, the carbon 
contained in the former slowly diffuses, and the iron 
absorbs carbon from the steel It 1s, therefore, probable 
that the heterogeneous solid of the author must, after 
repeated heatings, become practically homogeneous, and 
it follows that the so-called carbide, Fe,C, may thus suffer 
| decomposition : 

In conclusion, after disctissing the properties of alloys, 
particularly the alloy of sulphur and phosphorus with iron, 
the author ventures€o state # general Jaw, that the hard- 
ness of an affoy does Sot depend on the mean hardness of 
its constituents, btt ıs harder than eithereof them, quoting 
numeroys instances in support of thislaw It is difficult to 
gainsay all this, and we 1ecommend the theory of steel to 
the careful consideration of metallurgists Othew theories 
may be broached, for instance, carbon my, as before 
said, be soluble with difficulty in non, and the progortion 
left ın solution may «depend on the rate of cooling, a 
portion remaining insoluble, showing 1 presence in’ the 
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form of graphite or simply intermixed carbon Prof The argument givtn by Lord Rayleigh m his atticle 


$ 
Akerman holds, that cabon exists In iron ım three {| in the “Encyclopedia Britannica,” fom ghowang-that the 


diffetent forms which nay be distinguished , other well- 
known metallurgists confirm his views s 

The following chapterg, on tron verses steel for structural 
uses, and the stabihty of ron, are apparently ably written, 
and are recommended for the consideration of experts 
The articl® en occlusion of gases in iron and steel is” 
up to date The researches of Graham, Devill@, and 


effect of a wave ıs é&mvalent to half that“of the frst 
Huyghens zone, and«that the “phase of the disturbaacg 
1s a quarter-period behind that from the pole, maght with 
advantage have been given in greater fulness m Article 54 
{the referance at the end of that earticle should be to 
Art 154, Ex 3) 

The book is very complete so far as it gpes, buf the 


Troost are quptad, and prominently those of Dre Muller, | limits impos@l by the author on himself do not allow 


to which*latter¢the auther appears to attach some m- 
portas®ce løn, however, &ccludes other elements just 


as it does hydrogen—stech as zincScadmiura, magnesium, | in, where he deals with the graphic method of solving z 
&c , the same may be said even of carbon durngèthe | problems in diffraction. 


cementation process 


him to show any very great originality m treating his 
subject, at least untl wẹ come to chapter ix, section 


Je. this section Cornu’s beau- 


Dr Muller’@method of aollecting | tiful method ıs employed, and many problems, ‘isually 


the gas by, driling giyes no information as regards the | only solved by analysis, are completely worked out by it 


gas actually occluded, which latter, it is evident, can only 


be extracted by heating im vacuum, as recommended by | dealt with, as the methods of evaluayng Fresnel’s m-® 


The analytical solutions®are, perhaps, a httle hardly 


Prof Roberts-Austen, and practised by Graham and | tegrals given by himself, Gilbert, and Knochenhauer, only a 


Troogs also recently worked by Parry, Stead, and other | appear as examples 


chemists JOHN PARRY 
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THE THEORY OF LIGHT 


The Theory of Light By Thomas Preston 


(London 
Macmillan and Co, 1890) 


M3 PRESTON has written a valuable book on an | the diffraction problems arising out of thé case of ae 


The theory of the diffraction gratings 
stnkes us as being also rather brief “Rowland’s conce 
gratings are best treated from the consideration that the 
waves frorg allthe bright spaĉes arrive fin the same 
phase * Possibly Bessel’s functions are outside the himts 
of the mathematical treatmenallowed by the author if 
not, a reference to them woujd improVe the treatment of 


mportant subject, one which will, as he hopes, be | ‘ircular aperture 


sinted to the reading of junior students, and yet sufficiently 
full to meet the requirements of many who desire a more 
special acquaimtance with the subject At the same time 


Fresnel’s theory of double refraction is given clearly in 
chapter xn, and the difficulties of finding a dynamical 
explanation of it are well stated It is here, however, 


itis difficult to avoid expressing the wish that he had | and im the chapter on the dynamical theory of reflection 


carried the mathemattcal development of some parts of 


Ins subject a little further, and, 1f space required 21t, had mathematical development unfortunate 


emitted some of the more elementary details , though the 


work, within the hmits laid down, 1s so well done, that | puposes im several works accessible to students 


Sgiticism may seem ungenerous 
The historical method adopted in some parts of the 


and refraction, that we thmk the hmutation of the 
The elementary 
theory of elastic solids 1s given sufficiently for optical 
The 
author might easily, if he had hked, have introduced a 
few pages of it in is own book He would then have 


book adds greatly to its interest, and the account given of been able to give and discuss the theories of refracwon 
the development of the subject, from the days of the Greek | and double refraction of both Green and Meumann, or 
philosophers to the present time, will lead many to study | McCullagh, and thus have added greatly to the value 
the origmal sources of Mr Preston’s information with of the work e’ 


profit to themselves It isea good thing for us to pead 
how the first masters of the subject expressed themselves , 


The book 1s brqght up to date m a satisfactory 
manner ‘The last chapter contams an account & the 


to know what were the difficulties they felt, and what the | modern work on the electro-magnetic theory of light, 
problems which appeared important tothe minds We, mcluding thegrecent experiments of Hertz 


who, thanks to Young and Fresnel, have had the 
difficulties that surrougded the wave theory in the time 
of Newton cleared away, are Jess apt than we might be at 
recognizing their magnitude, and at grasping the mge- 
nuty and skill with which Newton treated the emission 
iypothesis, and the marvellous manner in which, in his 
ands it was made to explain many of the phenomena 
f light . 
In the earlier chapters of the boðk, after an explana- 
on of the rectrhnear propagation of light, © good deal of 
ace 1s devoteti to the explanation of phenomena usually ! 
alt with under geometrical optics The, ordmary 
mule for prisms and leases are deduced from the 
neiple that the time from a pomt to its image 1s the 
ne by Qligpaths possible for the hght—a principle 
h, ın Lord Rayleigh’s hands, has led to important 
alts ih the theory of optical instruments 
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ENGLISH PATENT LAW.+ œ 


The Law and Piracirce of Letters Patent for Inventions , 
with the Patents Acts and Rules annotated, and the 
International Convention, a Full? Collection of Statutes, 
Forms, and Precedents, and an Outhne op oregtiand 
Colonial Patent Laws,&c By Lewis Edmunds, D Sc, 
(Lond), FC 5, F &S) of the nner Temple, Esq, 
Barristeryat-Law , assisted by A Wood Renton, MA, 
LL B of Gray’s Inn, Esq , Barnister-at-Law® (London 
Stevens and Sons, Limited@ 

HIS is awork of consideragle pretensions We see 

by his preface that Mr Edmunds claims to have 
produced a comprehensive treatise, dealing exhaustively 
with Patent law and practice, and when we mention that 

the book runs, in this its first egition, to upwards of 900 

° e 
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pages, ou#readers may be dispqged to think that the | and where a ureicaieut of {aw has to be s0 çondensed its 
author mugt Save achieved his purpose On a closer | utility must We v@y doubtful © The table,of cases 1s very j 
inspections however, the foimideble proportion? of the | complete, and itis a useful additi@h to the usual citats to 
work become greatly dimimshed, , We find that the | add, ae Mr Edmunds has done, the dates of the decisions ™ 
*actual text of the book is only some 425 pages, the re- | The appendix of forms is a very full one, and the indéx 
maurfing® 595 pages being supphed By statutes, Patent | seems to be well compiled Thezmmense merease in the 

» rales, international regulations, voluminous form§, and an | number of patents granted by the Crown in recent years 
index We have always untletstood that a legal text-book ¢ has given to this department of our Jaw a greatly 
ought to be in form as concise, and we might almost say | enhaaced importance, and while we have not scrupled 
as condens@d, as possible, consistently withghe uhportance | fo poigt out what we 1egaið as thg defects of Mr. 
of the subject-matter Mr Edmunds does not appear, | Edmunds’s work, we doubt nog that the fookewill have 
however, to pay much regard to this wholesome rule | a large circulation amongst those whos@ professional 

e We rarely remember to have Seen a legal text-book more | duties lead ghem toe consult yorks on this branch of 





» gratuitously padded out thgn the work now before us | English law P 
To take one illustration, the author devotes nearly ®200 Ge a «+. s 
pages to printing the Patent Acts 1883-1888, twice over, git 
for what good purpose we are at “a loss to understand . OUR BOOK SHELF >` `e 


e The notes which aie appended to what we must, under | Lessons on Health By Arthur Newsholme, M D , D Ph. « 
(Umv Lond) (London W.H. Allen and Co, 1890) 


the crrcumstancés, call the first edition of the Patent Acts 

® 1883-1888, are of considerable value, but we cannot | UP to the yea: 1889, the Science and Art Departnsent of 
approve the system of cross references, by means of South Kensington required that candidates for The ex- 
which the-authot seeks to incorporate, under various amination in hygiene should at some previous time have 
d f ihe A SET h > 4 passed the Departmental test in physiology Since that 
sections of éhe Acts, passages irom the preceding text | date, however, the Science and Ait authorities hate 
By this device, Mr Edmunds seems & have astempted | decided that the hygiene paper shall contain questions 
to combine in one v@lump two inconsistent methods of | on physiology, embracing the general structure of the 
text writing—the emethod which constructs a book by huthan body, the forms, positions, and uses of the more 


a not theesections of an*Act, and the method which, | ™Portant organs, more especially the constrygtiog and « 
action of the circulatory and respiratory systems, and of 


s a 
relegating the statutes to an appendix, makes the body of the digestive and excretory organs , and that a séparate 
the text a continuous trgatise There 1s much to be said | exammation in this subject shall be dispensed with Dr 
for gach method Mr Lawson’s admirable work on | Newsholme’s “Lessons on Health” 1s a manual designed 
Patent prattice 1s an excellent illustration of the first, | to cover the requirements of the elementary stage of 


and the now old but well-known work of Mr Hindmarch the hygiene exammation under the altered regulations 
on Letters Patent 1s a felicitous adoption of the second | Wnting for elementary readers, the author wisely begins 
by devoting a chapte: to the chemistry of the chief 


But we do not think a cross between the two can ever be | ejements which enter into the composition of the body 
satisfactory  Considermg how fully Mr Lawson’s work | The next four chapters are taken up with histology and 
meets the needs of practice, and how muck more con- | physiology, but here we do not think the author has 
venient it ıs in point of size than the book now before us, | entered sufficiently into detail to enable beginners to 


we thnk Mr Edmunds would have done better to have | grasp the full meaning of what they are reading Oe» 


devoted himself to the production of a treatise on sub- objections have special reference to the histology For 
example, the author tells us that the tissues, when 


e 
stantive lay only A new work on Patent practice was | ¢yamined microscopically, are found to consist of cells, 
not required by the legal profession, but a new work on | which, m the case of muscular and connective tissues, 
substaptive Patent law has long been a public desidera- | have become transformed ito fibies, and that the 
tum , aff_d we think the present author, with his industry | origimal appearance of cells 1s best seen m the cells 
and gevident ability, might well have supplied that want of gonnective tissue, brain, dad epithelium No explana- 


We are afiaid, however, that that want still remains tion, however, 1s given as to what 1s meant by a cell, 
nor even a brief account of the appearances and structure 


to be supplied 
of the other tissues of the body, so that, when the reader 
Coming to what is the text of the book—SPart I , Patent | comes to learn such facts as that the stomach 1s com- 
Law and Practice—we notice that Mr Edmunds gives in | posed of four different coats, or that there are three layers 
his figst thg@e chapters an inteigsting historical account | 10 the wall’ of an artery, the latter differing from a vem 
of the origin of Enghsh Patent law But we are dıs- | ™ Possessing more elastic tissue, he cannot form any 


appointed to find th adequate idea as to the meaning of these words Again 
PP that the very important question of | in the description of the skeleton, the serio-clavielia 


subject-matter is bug scantily treated ın a chapter of 

dus lotr pages.” Thine eon ok articulation 1s mentioned, but no allusion 1s made to «th 
pag te ot nearly 1000 pages, | jomt between the clavicle amd scapula , the uéna is sar 

claiming to®be an exhaustive treatise, 1s a surprising | to articulate with the humerus, but no mention is mac 

deficiency In this part of his book, Ma Edmunds has, | 9f the fact that the bead of the radius enjoys the san 


ii tact, limited his gpace far too uch, and betrayed a Phe nates tn the Wenecdaes f the book, b 
enden i ie ygienee section of the 
deny the oreo bape osdbeng he aces | Seaham and dere excl a may 
cordially recor 
yr amended for the purpose mtended 


which the book has otherwie been allowed to grow* In J H E Brocx 


his chapters on specificawons and infrin 

gement, the author j ° 

has been much pore successful, and these show great care a te pees 890 y a iad =e 
‘ 9 


and considerable merit The cha 
pters on foreign and | T e 

ol HIS is ‘ ` 
olonial Patgnt laws are interestitfg, but pecessarily short, sary no es ae of 51 pages, consisting of a the MGC 
k. 
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e required for ereference” by, students “Pwepaging for the 
_, elementary stage pie write of the Department of 
> * Scie and Artin practfcal inorganic.chemistry As only 
# seven bases and four acids are mcluded in the silabus, 
and the mixtures given are soluble in water or dilute 
acids, the scope of th® volume is very limited The 
author begins by stating the possible number and cha- 
racter of the constituents of mixtures that come within 
the range of* the syllabus, and then gives a list of all the 
substances available for the examiners to make theemix- 
tures from ‘Then follow Ĥsts of reactions and tables of 
methods e Afè these 1s a quotatfon from the published 
description of thas part of the exammation that consists 
of queStions t$ be answered, and as the examiners state 
that “the value of the awswers willbe grea®ly enhanced 
by ngatness and clearness of sketches,” the author pPo- 
” ceeds to give “the sketghes requyed,” a serieg of 21 
figures all duly labelled, and which presumably includes 
every sket®h that can possibly be needed The Student 
~ 1s recommended to practice copying the figures until he 

“can draw the apparatus neatly and accurately ” 


Notes yt Trigonometry and Logarithms By Rev J M. 
“ Eustace, MA (London Longmans, Green, and Co , 
1890) 
THIs work 1s not like an an ordinary text-book, but consists 
of a series of well-arranged notes on the elements of trigo- 
nometry and logarithms The subject ıs treated so that 
it may be useful to beginners, and to those working isu 
by themselves The book-work will be found fully worked 
out, @nd,@n each chapter, examples on ıt are given to 
dtmonstrate the methods of solution 
Great care has been bestowed on the explanations of 
the various manipulations to which logarithms can be 
apphed, and the author has reprinted some pages of 
the mathematical tables published by Messrs W and R 
- Chambers, giving a full explanatory account of the method 
¢ of using them, which to a beginner will prove most ser- 
viceable Two excellent chapters on solutions of triangles 
afd heights and distances give the student a good insight 
mto the more common problems that are generally worked 
out in this way 
Miscellaneous (Propositions and easamples are dealt 
With ın the last two chapters ın the former, such propo- 
sitions as the nine-point circle, distance between centies 
of circumscribed and escribed circles of triangles, &c, 
are discussed , while ın the latter we have a series of 
well-selected examples taken from the usual sources 


Elementary Statecs By the Rev J B Lock, MA. 
(London Macmillan and Co, 1890.) . 

Many are the treatises which deal with the subject of 
elementary statics, but few can rival in clearness the 
present stereotyped edition of Mr Lock’s work The 

e alterations that have been made have not necessitated 
any considerable change ın the character of the book 
By the addition of some fully worked out ilustrated 
problems, and of a carefully graduated set of interesting 
„examples for the student to solve, the author has shghtly 
enlarged the scope of the treatise The number of the 
miscellaneous examples at the end have been greatly 
ancreased By the insertion of problems that have appeared 
in the Cambridge examinations in the last two or three 
years The subject throughout ıs tseated in the author’s 
best style, and the book can be gordially eecommended 
for the use of beginners ° 5 
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Die photographische Retouche in ihrem ganzen Umfange 
By Wilh Kopske (Berlin Robert Oppenheim 
1890) E 

IN order t@remove the defects incidental to photographic 

pictuges, a précess of “touching up” has to be resorted 

to, and the present pamphlet of 80 pages ın length offers 
instructions in ees subject, which will be found of use 
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by practical photographers, ‘The amoune of valyable 
information compressed within the conepess ef thé little 
work before us 1s quitt*remarkable, and show% that the 
author 1s thoroughly famihar with this branch of his at 
We can commend the book to photographic artists 


LETTERS TG THE EDITOR 


[Zhe Editor does not hold himself responsible for glinen 
presse by gis correspondents Nerther can fe undertake 
to return, or to correspond with the writers of, rejected 
manuscripts tntended for Ans or any other part of NATURE. 
No notice 15 taken of anonymous communrcations ] 





Photographs of Meteorological Phenomena 


A® the Leeds meeting of the British Association a Committee, 
consisting of Mr G § Symons, F RS (Chairman), Prof 
Raphael Meldola, F 6, Mr John Hopkinson, and myself, 
was appointed to report upon thè applicatign of photography to 
the elucidation of meteorological phenomena, and to collect and e 
register photogiaphs of such phenomena . 

The success with which these instructions can be carried out 
necessarily depends in a great measure upon the voluntary 
co operation of others A bad 

Will you therefore allow us to appeal to photographers through, 
tne medium of your columns, and to ask all thosg who have in 
their possessi@n negatives of clouds, fightning, hoar-fiost, hail- 
stones, o any other meteorological phenomena, or of damage 
done by whirlwinds, tornadoes, gr storms, to communicate 
with me? eo 

We shall be grateful for copies*of any such photggraphe but 
shall especially welcome offers of future assistance in the shape of 
photographs taken ın accordance with some simple mstructions 
which will be supplied on application 

ARTHUR W., CLAYDENs 

Warleigh, Tulse Hill Park, London, S W , Novgmber 1 





Some Habits of the Spider 


THE experiment given by Mr Boys can be successfully ma@e 
with a common table-fork The spider will seize the handle and 
grapple with it m a ridiculous fashion, but it soon tires of the 
performance The prongs will continue vibrating for some little 
time 1f struck smartly on a wall 

A curious habit of the spider has perhaps been 1ecorded, but 
I have never seen ıt noted A large, dark spider 1s sometimes 
seen in the centie of a strong and regular web Blow the spider 
with ashght puff, and if ıt does not fall or run awaygit will shake 
itself violently for a quarter of a minute These oscillations are 
not natural, as the spider will only produce them once or twice, 
and the natural oscillations are slower The motion  tircular 
and very rapid, so that the outline of the spider disappears and a 
blurred appearance three or four times as laige as the spiger 1s 
produced 

This habit 1s probably protective Birds would be puzzled 
rather than frightened, and would find ıt difficult to make a good 
shot at the spider The species of spider 1s fairly common in 
gardens and hedges, and 1s abundant ın parts of Norway It 1s 
dark, with a fewdight spots AS 





Newton’s Rings 


WHILE arranging some experiments, on the interference of 
light for class illustration at the Working Men’s College, Mel- 
bourne, with a friend, Mr Wilfred Kernot, ofthis city? we 
came across a method of showing Newton’s Rings which I have 
not seen described, and which may be new to some of your 
readers, though probably any who hae had to arrange the 
experiments før themselves will have come across ıt 

The apparatus used was a pair of glass plat, 24 inches 
square by mch thick, squeezed by a pair of clamps at the 
centres of a pair of opposite edgés A beam from an electric 
lamp (900 candle-power) was sent thgough the plates so as to be 
partly reflected and partly transmitted, and the images formed 
by these two beams were received on a paireof screens about 
5 feet from the plates Holding the plates at an angle of about 
10° “with the incigent bedim, the complementary colours arg 
shown with great bnlhancy on athe Screens, by varying the m- 
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. ° chnatioy of the @lates to the beam the colours can be changed The Common Sole . 
at pleasure ® .@@ THE post-larval flat-fish obtained jn 80 fathoms off the west 
° In this forth the experiment is well seated for class Wlusfration , of Ireland, which in NATURE (vol xfi p 520) I referred% as 
care 1s necessary to avoid ivegular reflection at the edges of the | commonfsole, have tuned out, on close: exammation to be the 
plates , we covered ours with ordmary guth paper fry of Pleuronectes cynoglossus, called ‘white sole” m the 
. CON e. BA SMH Dublin markets ° 
Working Men’s College, Melbourne, October 10 a I shall feel obliged by your finding space for tls correction 
i , e oe Dublin, November 15 W SPOTSWOOD GREEN 
wes. Mutual Aid aforig Animals oe 
Recent qscussion of this subject has recalled my attention | The Scientific Investigations of the Fishery Board for 
to an observation made some time ago, whye studying theanmmals | ° Py Scotland 
of Casco Bay, on the coast of Maine In the review of the “Eighth Report of th® Fishery Board 
° Among the specimens brought Pack from one excursion were | for Scotland,” which appeared in *NaTurg (sol xin p 653), 
ë four of the common Echini (Æ grobachiensıs) The last one | the reviewer, msled by the private mformatidm to wifich he 
e a taken had been left exposed to the sun some time before it was | iefers, makesean inacctrate and baseless statement, 1eflect- 
noticed and properly cared for ingeupon me personally, and which I therefore crave leave 
° These four animals were placed alone ın a small aquarmm, | at once to correct In dealmg with my report on immature®fish, 
be and, as we wished to study the action of the ambulacre, each | which, W the courtesy 8f the Secrefiry for Scotland, was placed 
was turned mouth up Soon the action, began, with which every | in the hands of the delegates of the recent International Fisheries 
naturalist 1s familiar,and three ef the captives slowly rose on | Conference, and which has already “been referred®to m your 
e edge, and then deliberately lowered themselves into the normal | columns by Prof McIntosh, F R S`, the reviewer states ‘We 
e+ position The foumth, the mjured one, made much less rapid | have certain information that the orzgenal discoveries which led 
e progress allit could achieve was a shght tipping of its disk | zo this 1eport were made” by Mr T Scott, and that “it is only 
The two nearest Echim, from six to eight inches distant, now | fair that the credit which is Mr T Scott’s due, and qch is 
° nfved up and statiofd themselves on opposite sides of their | ged him there, should be acknowledged here ” 
gxabled comrade Had your 1eviewer disregarded his private mformation, and 
Fastening their tentacles for a pull, they steadily raised the | Joohed at p 161 of the paper which he has reviewed, he 
e helpless urchin in the direttion m which it haf stagted Assoon | would have found there the following footnote to the statemeht 
as ıt was possible, one of the helpers moved Underneat& the edge | that “nearly 13,000 food-fishes” had been ‘‘ carefully measured, 
of the disk on the aboraf'sidg, and, when the half turn was ac- | and the condition of the reproductive organ registered,” viz , 
comphifhed, theeothgr took station on the oral side, gradually | « Pies has oven maniy done by Mi Thomas Scott, F L S , one 
movieg back as the object of se much solicitude was very gently | of zhe naturalists of the Fishery Board, and partly by Mr. 
© © lowered to the position nature had made most convenient Peter Jameson, assistant naturalst” © > 
This 1s the best instance of ‘‘giving a lift” I have ever met What Mr Scott and Mr Jamieson did was preciselyewhat is 
with among animals of so lọw a giade It may not be without | stated—namely, to measure the length of the fish and record on 
interest to others WM ELDER the form provided whether the milt or roe was mature or not 
è Céiby Unversity, Waterville, Maine, U S A. The subjomed note from Mr Thomas Scott, which I request 
——— you to publish along with this, shows that he considers this 
The Chrysanthemum ner now ledgment sufficient The sdy and elaboration of these 
ally records, nearly 13,000 ın number, mainly in my private 
e THIS being the centenary year of the introduction of the time, was only a pa and a small part, of many palace of 
Chrysanthemum into England, a word on the subject from us | Jabour bestowed on my report on immature fish , and the results 
mee Pelang, "Ch not be out of place It is not gener- | occupy less than three pages of the fifty-four devoted to the 
a, A mA ire that. t el ERU me Chrysanthemum as a | subject No other person had any part or share whatevenin the 
standard tree especially for selling They graft them on to a conception or composition of that report, and this attempt to 
stalk of Artemisia There ıs a species of Artemisia that grows deprive me of the credit of my work, solely on the strength of 
wild and covers the waste ground round Pekin , 1t springs from private and erroneous information, is not, I think, either usual 
seed every year, and by the autumn attains toa tree 8 or 10 feet | Gy creditable 
mgh with a stem 14 mch thick The Chinese cut 1t down, and, The reviewer 1s equally m error as to what I wrote in the 
after drying 1t, use ıt as fuel, the small twigs and seeds are | Report for 1887, and which he only partially quotes ‘The entire 
twisted into a rope, which 1s hghted and hung up in a room to | sentence 1s as follows ‘We have organized a series of exten- 
smoulaer, for hours g. the pungeni smel of the Lege drives out | sive and systematic inquiries mto the condition of the repro- 
ey aaa 3s plant, after being potted, ıs cut down to | ductive organs of the various kinds of fish throughout the year, 
about 3 feet and used as the stock, the tags of Chrysanthemum | yas, particulas as to their sits, the nature of therr food, &c , 
ne grafted round the top, and y quekly makes z ine ree the | which will help to clear up the hitherto obscure problems as to 
owers grow and open, and as the stock soon withers the whole | the mmmum size of sexually mature individuals, the commence- 
ie dies, and folks say, “another angemous fraud of the | ment and duration of the reproductive period, the spawning 
OR . af places, and many other points of gieat interest ” If the reviewer 
A favourite style of growing Chrysanthemums ıs in the shape | Wil) now peruse p 8 of the Seventh Report, he will find 1t 
2 of a fan, with eight or ten flowers ın different parts of it If | there stated that these inquiries weg “devised by Dr Wemyss 


the flowers are not grown on the plgnt,they dte tied on, which 
also does for selling 

The winters in Pehang are very cold, and last about four 
months, and having no glass houses the Chinese gardeners do 
not have the chance of producing such à variety or such fine 
flowers as their European breshren, but in the case of Chrysan- 
themums the have many curious and beautiful varieties 

e THOS CHILD 


Dispersal of Freshwéter Shells, 


J am putflng together such instances gs I can find of dispersal 
of freshwater bivalves by closure of their shells so as to cling to 
the toes of birds, amphibia, Water-beetles, &c , and of urfivalves 
by adhesion to the wing-cgses of water-beetles, &c , and venture 
to ask for co-operation Any notes or 1eferences Which your 
readers may hav the kindness to send to the undérmentioned 
address will be welcomed and carefully acknowledged 

©. H Waris Kew, 
5 Giesbach Road, Uppe, Holloway, N 


NO. 099, VOL. 43] ` 


Fulton” (ım 1887), which is the fact 
T Wemyss FULTON 
20 Royal Crescent, Edinburgh, November 3 


14 Lorne Street, Leith, November 1 

DEAR S1r,—I have read theaiticle in NATURE of October 30 
and desire to say that I consider the footnote at p 161 of part u 
of the Board’s Report for 1889 a sufficient acknowledgment of 
my work n connectior? with the immature fish investigation 

You have fiways from the first acted towards me in a very 
friendly manner, and would bê the last tq detract fiom any 
credit belonging to me HOMAS SCOTT 

Dr T Wemyss Fulton, Secretary Scientific Investigations 





. 
Araucaria Cones, 

HAVING been away from home, I have only nowSeen the Duke 
of Argyll’s letter in NATURE of November 6 fp 8}, relating to 
the cones of Araucana Doubtless before this some of your 
correspondents have answered the Duke’s inguiry 

e 


. . Í ? 2 


NOVEMBER 20, 1890] 

i . Pe e 
It is not yely unusual for the 47 eucarra ımòricaia to produce 
cones The first I myself 1®member to Mave Seen were on the 
. oldaġree in the Royal Gasdens, Kew, ın the summer of 1851 or 
thereabouts The female cones are latge globular gasses, the 
constituent scales of which are not (superficially) very different 
from the ordinary leavgs What the Duke describes aie 
evidently the,male catkins The trees are ordinarily diotcious, 
but I have once seen and figured an example in which male 
catkins and female cones were borne on the same tree e 

London,*Nevember 14 MAXWELL T. MASTERS 
e 

In the garden of the hotse Bleckley, Shirley Warngn, South- 
ampton,gther® 4 20 Araucaria tltat for many years past has 
produced annually a large number of cones The cones are 
from®o to 1@® ın number, and very large, so that their breaking 
up and falling on to the lgwn 1s a seri®us inconvenience, ıt bemg 
difficult to sweep them up No fertile seeds have been progluced 
byhis tree, which from all I have been able to learn 1s the finest 
Araucaria m England , th® trunk ıs ofer 6 feet in cirtumference 
some 2 fegt above the ground There 1s no history ofthe tree 

Catibrilige, November 15 be e D SHARP 











Ir the Duke of Argyll refers (November 6, p 8) to ovule- 
bearing cones, which are spherical and about 7 inches m dia- 
mete% these have been plentifully produced ın almost every part 
of the British Isles 

Male or pollen cones (catkins), of cylindrical shape and 
31nches long are, however, extremely rare, although they have 
been produced 1n the Bicton Pinetum and on one of Earl Derby’s 
Kentish properties A tree at the latter place bears annually, 
and has done so for some years, a heavy crop of perfectly- 
developed pollen cones , indeed, so great 1s the quantity That at 
a short distance away the tree has quite an unusual and remark- 
able apptarance A D WEsS1ER 

Hotwood Estate, Kent, November 17 


ATTRACTIVE CHARACTERS IN FUNGI 


i THIS subject, which has been introduced by a letter 
from a correspondent (November 6, p 9), 1s one 
of considerable interest but it is one also of great mystery 
snd difficulty In dealing with fungi of the mushroom 

„type we are in contact with a class of plants so different | 
from Phanerogams that ıt 1s at once evident that we must 
not draw the same conclusions from a similai series of 
*mutial facts It 1s well known that certain fungi possess 
strong and characteristic odours, and others very con- 
spicuous colours, both of which features are presumed to 
have some value in the biography of the plant, but waz 

$ influence and wa? value ıt 1s not so easy to determine as | 
in the case of plants in which cross-fertilization has to be 
effected It ıs by no means certain that there is any 
special act of fertilization at all , ıt 1s even doubtful 1€ any 
fertilizing element exists For nearly a century it has 
been thought possible to find a fecundating element in 
Agarics, but all efforts at demonstration have failed} 
Most of these investigations have been directed to the 
: cystidia, large cells which are recognized as projecting, 
more or less, on the s@iface of the hymenium, but these 
could not be identified with any known process of fecun- 
dation? M de Seynes, after patiently investigating the 
hymenium of the Aymenomycetes, arrived at a negative 
result, and this has not since been distuibed “The 
hymenium,” he says, “has rbt yet offered an organ which 
we may suppose in reality to be the male organ ,’’ and he 
adds, “ one sole and selésame organ is the basis of it, 
according as ıt experiences an arest of ıt development, 
as ıt grows and fiuctifies, er as it becomes hypertrophied, 
it gives us a paraphysis, a basidium, or a cystidium, in 
other terms, atrophied basidium, normal basidium, hyper- 
trophied basidium these are the three elements which 
form the hymenium Doest develop either outside the 
hymenium or on the hymenium, at a time, or in a part 
which has mot yet been discovered, organs which yield 


t Tye Bary, “ Morphologie und Physiologie der Pilze,” cap v 
2 See Grewillea, vol 1 (1873), p x8r ° 
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pollen, spermatia, afttherozoids, or any oye fecuntlating a 
agent? This 1s what remains to be qepreed na 

Arongst British aeycologists Mr. Woftltmgton Smith — , 
has been the most persistentein belief that Agarıcs are 
subject to hybridism, which ımphes cross-fertilization? bet 
he has not contrybuted much towards the gstablishment 
of thegproposition that fertilization really txists, except 
perhaps tp emphasize the suggestion that the cystidia re ° 
male organs In his papef on the reproduction in Cop- ¢ 
rinus radiatus? he remarks “I consider ıt quite pos- 
sible that themere contact of the threads (or Pud) from the 
cystidia with the threads from the unpuerced spores may 
be sufficient for the prodfiction of a new plant” In more 
direct reference to the qugstion of hybridism he writes — 

“ On a dung-heap, which will produce Coprinus radzatus® 
other species, as C xyctheryerus, &c , are sure to appear , ° 
afd not only do allied species come up in company with 
C radiatus, but evéty intermediate form between one and 
the other may be Yathered any morning These latter 
plants belong to no species described as such, but are 
natural hybrids, doubtlessly produced by the sperma? 
tozoids of one plant piercing the spores of another 
Amongst the larger species of Agarics similar forms are 
quite common, and they prove sore jeuzzles for those men 
who only want zames foi the fungi th€y find ” 

No one with any extended experience in field work can 
gainsay that uigvidual Agarics Åre often met with which 
strong?y suggest hybridism Thgse forms are so inter- 
mediate between more typiogl forms, with which they 
were perhaps growing, that it 1s diffieultto get rid of the 
idea altogether that they arê modifications due t? some, 
such influences as in higher plants we attribute to hybride 
ization It would be very unphilosophical to deny abso- 
lutely that they are possibly Hybrids, but, on the other 
hand, it would be as bad to declare them hybrids until 
some sort of impregnation can be demonstrated 

Admitting that hitherto all efforts to discover any 
process of fertilization ın Agarics, which will stand the 
test of examination, has failed, the difficulty 1s creased 
in speculating upon the “‘why and wherefore” of the 
phenomena of odour, taste, and colour, in the larger 
fungi Yet, notwithstanding this, we may approach nearer 
the desired end by endeavouring to collect facts, which 
may some day, by accumulation, serve as a basis for 
hypothesis 

Why do certain fungi possess very strong odours, which 
to our olfactory nerves are agreeable or @isagreeable? 
There 1s a small whitish Agaric, not uncommon amongst 
grass ın woods, which has such a strong and peculiar 
odour that :t ıs named Agarecus (Clitocybe) fragrans It 
1s not more than abut an inch in diameter, 1s mildgo the 
taste, very pleasant to eat when cooked, and the odour 
remains after the plant has been dried for some time 
Some persong detect in it a resemblance to anise, others 
to melilot, or the Tonquin bean, and others again regard it 
asan odour peculiarly its own Two or three othe: species, 
to be found in simular Iqcalities, might, at a glance, ke con- 
founded with ıt, but that they are destitute of the odom 
and pleasant flavour The novige could at once distin- 
guish this fungus, from its associates by its odour, but 
wherefore ıt should smell so swett whilst the others do 
not is at present an unsolved®mystery It 1g certamlg not 
specially attractive to insects, and we have never found 
it attacked by slugs, perhaps the odour ıs disagreeable 
to them e . 

AnothereAgaric may be found amongst dead leaves, 
which 1s twicwas large, and of a singular påle verdigris 
green colour (Agarecus (Cletgcybe) odorus) It possesses 
very nearly the same odour, possibly a little stronger, and 
the same agreeable taste Th#s, again, we have always 
observed to be free from any indication, of attacks from 
slugs We have failed to detect the same odour, except 

e 


ood 


E Gremlin, vol u p 41 . . 
2 Ggzevillea, vol 1v £1875., P 53 
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perhapseverygfaintly in one or two instances, 1n any other 
species of Afar? There is, howeyg¢r, a Zactarzus which 


resembles an Agaric in foum, but contains a copious sup- 
ply ©f white milk somewhat acrid to the taste, and an 
odour not mych unhke but rather more camphoraceous 
than the two Agarics This is Lactarius glycwsmus, 
e whch has a reddish-cyeam colour when dry, but 1$ moie 


e e ruddy when moist In additiom We may mentiona densely 


tufteg fungus growing on stumps, Lentinus cochleatus, 
with a fainter but similar odour to the Agarzcussodorus 
One species of Hydnum, m whiclt the®gills of the 
hymenium are replaced by spies, has but a faint smell 
of melilot when fresh, but in drying this odour 1s intensi-~ 
®fied, and remains persistent for three or four years This 
“is known as Hydnum graveolens, but 1s somewhat rare 
m Britain Fmally, we have two species of woody 
Trametes, found growing on tiees,ewhich possess an 
odour ofthe same type Theseare 7rawetes suaveolensand 
Trametes odora, arg quite reSembling them 1s Trametes 
@nodora, which has no distinct odour at all The chemical 


©% character of this ddour has never, to our knowledge, been 


®investigated, but the point now in question 1s the reason 
fot its existence, and for this all conjectures hitherto 
offered are weak Ie several of the fragrant species ıt will 
bè remembered that there are similai: and allied species 
which have no perceptiile odour , it is pessile that this 
fact may have some value in the investigation =e 
Passing over other fypęs of odour which prevail in 
fungi, We will take es a Brat example a pungent odour as 
of ni@ic acyd, which is by so means uncommon It 1s 
@ather* rare with white-spored Agarics, but ıs often 
met with in pink-spored species, many of which are 
either doubtful or poisoneus The majority of mstances 
améngst white-spored species will be found in the sub- 
genus MyceAa, wherein the species aie small and delicate, 
such as Agaricus (Mycena) alcalinus, and Agaricus (My- 
cena) ammontacus, to which may be added also Agarecus 


o (A@cena) metatus and Agaszcus (Mycena) leptocephalus, 


although in a less degree, but the culminating examples 
will be found in the Alyforrhowdzz One of the commonest 
of woodland Agarics in the autumn is Agaricus (Ento- 
loma) nedorosus, which the nose will always determine if 
the eyes should fail It ıs a pale mouse-coloured species, 
generally about 2 or 3 mches in diameter, which the 
odour would be sufficient to deter anyone from feeling 
desirous of tasting, if it had not also a very suspicious 
appearance It may be taken for granted that where this 
odour prevails the species are not edible, even should 
they escàpe being positively poisonous ‘There ıs a 
suggestion of the same odom in Agarzcus (Hebeloma) 
elatus, but a full development of it in Agaricus (Hebe- 
Loma) nauseosus It becomes faint in Agarzcus (Pholtota) 
heteroclitus, as 1tisalso in Cortinarius nitrosus, but in all 
there 1s more or less of the same pungency®which recalls 
to mind the fumes of mitric acid It may be inferred 
from the napie of Hygrophorus xztratus that it possesses 
the same odour, and others mig be named which par- 
take of it m a Jess degree, so that this may be accepted 
as another type of odour to be found in many species of 
fungi Here, again, the same questiotl arises as to what 
valug this peculiarity may be supposed to possess for the 
plant itself, Wecause ıt 1s no symptom of decay, since it 1s 
present with the plants named above in, their youngest 
and m their most healthy conditign Nothing that we 
have observed would suggest protection from, oy attraction 

for, insects ér mollusks r 
Thus much for odours, which mus? be taken as sugges- 
tive, and not by any mean$ exhaustive The subject of 
taste may be passed oves as of doubtful value in estimat- 
ing attraction or repulsion, or at least it 1s of secondary 
amportance, and’ should not stand in the way of a few 
suggestions on the subject of coloyr It may be premiged 
that, although such a large number of species of Agarics 
flourish amongst grass, vérydew possess a green colour 
NO. 1099, VOL. 43] 
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We have alluged éo one which 1s most comntonly found 
amongst dead leaves, Russula vugrescens ts seldom seen 
amongst grass, and the colour of Agarzcus rugius 
is not inthe least concealed when growing amongst grass, 
until it has lost the greater part of its green gluten and 
exhibits the dirty yellow cuticle * Dull-colowed species, 
of various shades of olive, brown, and grey, are common 
enough, so as readily to be confounded with the soil, 
stones, and dead leaves, upon or amongst wich they are 
grawinf , but what excuse can be made for the bright 1ed 
and yellow species appearing in Such gaudy attire? Reds 
verging upon deep oranĝe, as 1p Agars (Ananta) 
muscareus, and passing through all stages of verrgilion 
and carmine to deep piyple, are by no means uncommon, 
espegially in the genus Russu/a® And here it may be 
remarked that the species of Russula are to be seen in 
greatest plenty and pesfection dueing those months when 
flowers gre exhibiting their brightest colours, and before 
the mass of proper Ag&rics make £n appearanc®, A 1ed 
Russula ın October or Novembei would be a far more 
conspicuous object than if ıt occurred in June or July, 
when Russula puts in an appearance Hygrophorus, on 
the other hand, 1s a late genus, contaimmg someevery 
bright red and yellow species , but these are small, and 
commonly so immersed in the grass, on lawns and pas- 
tures, that they are not conspicuous Their “season” ig 
October and November It ıs easy enough to compre- 
hend the advantage of coloration to such species as 
HHygtophorus psittacinus, Hygrophorus coyscus, Hygro- 
phorus Wynne, and even of Hygrophorus chlorophanius, 
when seen growing amongst autumnal grass Te lfrge 
species of Azssu@ would, under the same conditions, be 
most conspicuous Out of forty British species there are net 
less than twenty-five which are of some tint of red, or have 
varieties of those colours What protective value can 
there be in expanded disks of bright scailet 4 or 5 mches 
m diameter? If ıt should be contended that they are 
attiactive, and not protective, then ıt becomes a question 
as to what they may attract Slugs are fond enough of 
devouring not only red, but white and dull-coloured 
species, not refusing a meal upon one of the moste 
poisonous (Russula enteteca), and still it 1s the top of the 
pileus they devour, apparently m preference to the gulls, . 
so that they cannot be regarded as intelligent workers in 
the distribution of species 

A careful examination of the plates in any good illus- 
trated work on the Agarics will show that in the whole 
of the old genus Agaricus, adding also Coprinus and 
Marasmus, the number of brightly coloured species are 
remgrkably few In the genus Cortznarzus the colours 
are brighte:, but they are not conspicuous when growing, 
because violet 1s not a demonstrative colour, and pale 
yellow, or lemon colour, is not observable amongst dead 
leaves If space permitted ıt could be shown that, in a 
majority of instances, the colours of Agarics are protec- 
tive, masmuch as they harmonize remarkably with the 
matrix that supports them With Russula, Lactarius, 
and Hygrophorus, the case 1s different, for there are many 
very obtrusive species, notably the red ones, for which we 
cannot formulate an excuse 

A word or two, in conclusign, on the intermediaries, "or 
agencies, for the diffusion of fung: It must be under- * 
stood that in this communication we are confining our- 
selves to the large, of pileate,*fung:, principally of the 
mushroom typf The Æents named ın the letter already 
alluded to are “Horses, oxen, sheep, fpaes, squirrels, 
moles, birds, snails, and insects” Squirrels are very fond 
of Boletz especially, but they eat the top of the pileus in 
preference to the pores, or apore-bearing suiface , snails 
and slugs are undoubtedly mycophagous to a considerable 
extent Of birds we have no evidence, as fa® as I am 
aware , ducks will eat fragments, when thrown to them, 
of such known vuulence as Agaricus niuscarigs, and 
Boletus luridus without subsequent inggnvenience, but 
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it 18 doubtful if birds seek? fungi, except to beat them 
ın pieces and pick out the larvæ W&ethtr horses, oxen, 
angksheep really eaż the common mushroom, we venture 
to call n question, but they do eat the grass uppn which 
fungus spores have fallen We have observed horses, 
cattle, and sheep eating the grass all around where mush- 
rooms havesbeen growing, and seen them pass on, leaving 
the mushrooms for us to gather on our own account 
This doesgigt show much animal predilection for fungue 
food, and hardly bears out the paragraph that “horses, 
sheep, and oxen are all geadily attracted by the taste and 
mealy smell% of the mushroo Without verfluring to 
throw ubt @pon the sold faith that the spores of the 
mushroom age &oomed to*pass through the entrails of a 
horse, or that a horse gr cow may sometimes even eat a 
mushroom if one comes ın its way, still we have great 
hemtation in accepting as an article of belief that horses 
are really so fond of fufigi that tey seek then? out, and 
devour them, bodily, for the sake eof the presemvation of 
the species Mushroom gatherers by preference go into 
meadows and pastures where horses and cattle are feed- 
ing in order to fill their baskets, but this could hardly be 
the ease if the animals themselves were so fond of the 
delic&cy, and hence it may be inferred that it ıs not 
wholly true that mushroom spores pass through their 
host because that host recognizes the mealy smell and 
pleasant taste of the mushroom itself, but rather that they 
aie swallowed unwittingly with the grass over which they 
aie dispersed 

The generabquestion still remains unanswered “ What 
can, be the service which the presumably attractive 
charactéts of fungi induce animals to perform fo. them?” 
In thé case of the Phallordee there need be little hesita- 
tién in furnishing an answer The fcetid odour of Phallus, 
Clathrus, and their alhes, undoubtedly attracts flies in 
great number, and these latter suck up the slimy mass, 
which contains the spores, with such avidity that scarce a 
speck 1s left These spores are all most remarkably 
small, so as to leave no doubt as to their being ingested 
whole, and probably excreted in the same condition, but 
how, when, and where, is a mystery still The inference 

“would be that, 1f true in this instance, why not similarly in 
others ? and hence the inquiry Unfortunately the data 

sare too few for generalization, and all we can do 1s to 
demonstrate that the subject ıs worthy of investigation, 
and, as Mr Straton has observed, “ one that requires the 
gathermg together of much individual observation in all 
parts of the world” Few people hitherto have considered 
fungi of sufficient ınterest or importance for any other 
effort than to kick them over whenever encountered, but 
in this respect a reform woutd be imminent, 1f, by reitera- 
tion of the questions here set down, and a wider distribu- 
tion of suggestions as to the kind of observations required, 
a larger number of persons could be interested in looking 
for and recording them If there are no sexual elements 
to be discovered, it 1s still desirable to ascertain what con- 
ditions are requisite tossecure the successful germination 
and growth of the agamospores, and how intervening 
agents might aid the process The least glimmer of 
light 1s always welcome ın a dark place 
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LUMINQUS CLQUDS 


[ U MINOUS clouds, which weæ fist BAA in 1885, are 
now acknowledged b have soe much importance 
that ıt may be worth while to present a brief survey of 
the phenomenon and the facts established by éhe obser- 
vation of ıt e 

On June 23, 1885, about 950 pm, local tıme, I 

‘noticed a® extraordinary brilliance produced by light- 

cloudg ın the rforth-westein sky I had always previously 


* 1 Not more than 3 micromillametres in dinmeter 
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directed great attention to clouds, and on*this atcount ° 
these bright clouds appeared to me the more sutprising 
and puzzling Abqyt 9.50 pm the nortMewestern and 
northern sky was covered, to the height of about 20°, with 
a layer of bright cirtus-hke clouds, which reached from 
about NW toNNE_ In this layer, the Jowest part of 
which was concealed from me by houses arm trees, three 
horizofital zones could be distingughed The lower @ne* 


was without lustre, an® Rad a yellowish appearance, e 


higher up there was a strip, several degrees in breadth, 
which shone with an extremely beautiful, whate-gleaming, 
silver-hke hght , above this stp was another like it, but 
not quite so brilliant, of a bluish tint The light of the 
central zone was comparable to the light of the nearly 
full moon, when it stands at sunset at about 10°, more® 
over the eastern horizon About Io 30 pm the height of ° 
the upper limit of the phenomenon had been somewhat 
lowered , the threeszones weie stil! there, but had become 
—especially the uppermost one—somewhat narrower 

The position of my plac@ of obse1vation—Steghitz, near 
Berlin—is 52°5 N lat , about 950 pm, local time, the 
depth of the sun below the horizon was about 9° It ts 
well known that, at this depth of the sun, ordinary clouds® 
cannot any longer be affected by diragt sunhght e 

The same phenomenon appeared retty often in the 
course of the following weeks, and I had, therefort, 
repeated qppottunities of studying its peculiarities I 
have never seen anything of the same kind at the time 
of sunset As a rule, the gherfomenon began to ap- 
pear from 15 to 20 minutes—but sometimes 40 Mhunutes, 
or more—ajler sunset Several times I regnarke@ that | 
almost the whole sky—with the exception of a segment, 
in S E at the height of from 10° to 20°—was covered by 
the gradually increasing brilhante In all these cases a 
gradual, progressive extinction of the phenomenon, pro- 
ceeding from S E to N W, was observed ‘The luminous 
clouds, when they first shone, generally gave forth only a 
feeble ight As the sun sank deeper, a gradual, but in 


the end complete, extinction of the phenomenon tapk e 


place from the south-eastern side , but at the same time 
the light of the remaining part became steadily stronger, 
until ıt reached its highest degree of strength, when the 
upper limit in the N W had a height of about 12° From 
that point onwards the strength of the ght decreased 

On some evenings the phenomenon was specially 
striking, less ın consequence of the light than in œn- 
sequence of an occasional want of light Qeveral times 
I observed—the sky having been perfectly clear when 
the sun set—-that about an hour after sunset an abgolutely 
impenetrable black wall, like a threatening thunder-cloud, 
appeared ın the N W, from the houzon to a height of 
from 5° to 20° Higher up, on the contrary, the silver- 
bight shining showed the presence of the phenomenon. 
Gradually the black shadow disappeared, from above 
downwards, afd gave place to the intense shining 

Towards the end of the month of July 1885 the luminous 
clouds disappeared, and ıt seemed as if the fhenomeno,. 
hadcome to an end It§vas therefore the more surprising 
when, towards the end of May 1386, the phenomenon 
again presented itself suddenly As ın the preceding 
year, ıt remained Visible, with some mterruptions, until 
the begmning of August ‘The phenomenon has gnce 
been repeated fiom year to year, always àt the same 
season A 

As the result of ınçessant efforts I have succeeded in 
establishing, that luminous clouds migrate in the atmo- 
sphere of the earth ip such a way that during*the months 
of December and January they are to be found ım the 
soutltern hemispheie at the fatitude of from about 48° 
to 60° „No information with regard to the phenomenon 
m equatorial regions bas yet been received This 
suggests the possibility that ın passing’ thiough these 
reggons it 1s not visible „but when we consider that also 1n 


the temperate ze thefe are extensive distri@ts in which 
$ 
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e é 
the phenomenon must certainly 
from which §o eard of observations has hitherto come, 
the fact thaf ıt has not yet been o®served at the equator 
wil not lead us to conclude that it ys not vistble there ın 
intermediate times 
, The abovgmentioned decrease of tlre apparent height 
e ofghe upper lmit of the phenomenon, comcdiag with 
the deeper s:nking of*the sun, gauses us to recognize that 
it 1s due mainly to direct illumination by the sun Start- 
ing from thig assumption, we may readily find the principles 
for the determination of the height qf thesphenomenon 
During the first years, therefore, I frequently made 
measurements of the apparent “height of the loftiest pomt 
eof the arc which hmits the phenomenon towards the 
e SE, and, having regard to the time of the measure- 
ments, I found that the distance of the phenomenon from 
the surface of the earth was from abou 50 to 60 kilometres 
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havé presented itself, but | 
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The knowledge of this extraordmary height excited in , 


me the most“intense interest, and my gun now was to 
determine the height by a mofe trustworthy mefffod 
For the ultimate success of my efforts I am especially 
indebted to the co-operation of Prof Forster, Director 
of the Berlin Observatory Ox® the evening of July 6, 
1887, Dr Stolze and myself (the former ha¥ing taken up 
his position in Berlin, while I observed the phenomenon 
“from the Potsdam Observatory) succeeded im dach getting 
two smultaneous photographs of the luminous clouds 
fhe calgulation made ın accofflance with these photo- 
graphs gave a height of about 75 kilomgtfes. But this 
estimate was not perfectly satsfactory, sp far as precision 
was concerned , for, in the first place, the Basis of"about 
26 kilometre@ was sm&ll; secondly, the direction of the 
bagts was such that it formed with the direction towards 
the lumnous clouds tpo small ag angle ; and, thirdly, the 


een 
E she otis t 


n 
E 


Sre 


een 
roe 


Fie Is 


photographig apparatus employedyhad not been worked 
with sufficrent exactness as bs 

In the year 1889 the luminous clouds were at last 
repeatedly and simukaneously photographed, with ım- 
proved apparatus, at Steglitz and Nauen, which are 
distant from one anéther about 35 kilometres, and he 
wit? regard go one another in the direction from east to 
west At Rathenow also, 70 kilometres west from Steglitz, 
photographs were taken ‘These were not exactly simul- 
taneous with the othé@rs, but the tame differed only by a 
few seconds, and they are useful at least asta means of 
checking the results obtained from the phétographs taken 
at Steghtz and Nauen. > k 

From these photographs ıt 1s inferred with great cer- 
tainty that the distance $f the luminous clouds from the 
surface of the garth on July 2, 1889, was 81 kelometres, 
and that it was 82 kilometres on July 31, 1889 For 
June 12 there is an estimate of gh kilometies, but this is 


Iss certain than the othey two 
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| These results follow from the measurement of 108 
| different points, corresponding to one another, which are 
distributed on six pairs of plates, and it ıs interesting, 
from the remaining errors of the single groups, to test 
more closely the question what part 1s taken ın these 
errors by, say, the thickness of the cloud-layer ih a 
vertical direction i i 
It 1s well known that there is a certain law relating to 
the probability of thedistributfon of errors in accordance 
with their greatness According to this law, ıt 1s to be 
anticipated that erzors which*lie betweeg the triple and 
the quadruple value of the mean error, occur once among 
80 different points which have been measured in the 
photographs of July 2 (yi which the conditions of 
accuracy were the most favourable) , and, further, that of 
errors which he between the double and the @riple value 
of the mean error s:r are to be expected "In reality, the 
calculations agreed very well with the number of pbserved 
cases—viz 2 and 5 respectively. 
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These figures show very lamly that the differences of 
the results with regard®to the height re essentially a 
cOmpequence of errdts of measurement, and that the 
thickness of the cloud-layer itSelf was vary small, 
perhaps only the fraction of a kilometre With this 
agrees the almost exactly similar aspect of the phenomenon 
at the two laces of observation f 

Figs 1 and 2 represent the phenomenon as ıt appeared 
on July 23 4889 Ihe photograph reproduced in Fig®1 
was taken m Steglitz at 13h 21m os, Berlin mean time, 
and Fig 2 simultaneously at Nauen It 1s interesting to 
observe the pfrallactic shifting of the same cl&ud-pomts, 
in the two ilfigtration’, in a fixed direction In each of 
the%llustramions, two star’, a and 8 Aunge, appear On 
account of the enormpus distante, the laes of direction, 
in which one and the same star 1s seen simultaneously 
frbm different points of view, are, parallel to one another 


Fie 


(2) Since their first appearance, luminous clouds have 
to a considerable extent waned In the year 1890 they 
have displayed a beautiful biilhance durmg only about 
three nights , at other times the ght was for the most 
part very feeble Very probably we must connect with 
this decrease of light the fact that the apparent height at 
which the clouds have been seen, has been very much 
smaller ın the last years than ıt was formerly 

(3) Luminous clouds present themselves generally much 
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Hence the deviati&n of two Corepa clougtpomts, 
in the illustrations, with regard to ong endethe game star, 
giv@& a measure fowéhe parallax of thosé clsud-points, on 
the supposition that the focal «distance of the photographic 
apparatus is known ‘The focal distance of the twò s@ts 
of apparatus was precisely determined jy the photo- 
grapging of stars, and proved to be almdst exactly 200 
mm fn accordance yyh thie the above-mentioned 
height of 81 kilometres was found R 

The followmg pecularıtıes, which observatson of 
luminéus glouds, has firmly established,*are of great 
interest — 

(1) Luminous clouds had. ın general a very rapid move- 
ment from north-east to,south-west In some cases move- 
ments also took place in the opposite direction , but these 
were always much slowers-and they were also much less 
frequent—than those first named x 
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moie brightly—therefore are more frequently visible— 
after than before midnight While in the frst years they 
appeared before midifight very frequently, they have done 
so in the last years very seldom After midnight they 
still appear pretty often “Whether this distinction existed 
during the first fears, was unfortanately not established, 
because the regular observagions were then usually ymited 

| to the time before midnight ® O JESSE. 
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THE anniversary meeting of the Royal Society ‘vill ths year 
be held on Monday, Decembei*1, St Andrew’s Day falling on a 
Sunday lhe medals are to be given as follows —The Copley 
Medal to Prof Simon Newcomb, for his contributions to giavjta- 
tional astronomy , the Rumford Medal to Prof Hemrch Hertz, 
fer his work in electro-magnetic radiation, a Royal Medal to 
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Prof David Kerner, for his researches on thes localization of 
cerebral functions , 4nd a Royal Medal to Dr John Hopkinson, 
for*his researches m magnetism and electricity , the Davy Medal 
to Prof Emil Fischer, for his dis@overies ın organic chemistry , 
and the frst Darwin Medal to Mr A R Wallace, for his inde- 
pendent origination of the theory of the origin of species by 
n&tural selection, Thefnniversary dinner will tgke place at the 
Hétel Metropole. 
2 


Lore Ravage has been appointed an honorary nember 
of the Bavarian Royal Academy of Science. 


Pror J swe, F R S.,’has betn elected Professor of 
Mecanism and Applied Mathematics ate Gambridge, ın succes- 
sion to Prof. Stuart 


. 
MR Wiram LEADBETTER CALDERWOOD, who @as for 


„several yems naturalist t8 the Fyhgry Board fo. Scotland, has 


e ture and science 


been appointed Director of the Laboratory for Marine Zoology 


at Plymouth e e 


SOME time ago thc Phi Beta Kappa Society proposed that 
the four hundredth annrversary of*the discovery of America 
Ghould be signalized by a memorial shistory of American litera- 
Two prizes of 3000 dollars each were to be 
offered foi the best general swvey of American hterature agd 
science respectively , and, in addition to his, ıt was proposed 
that the preparation of an extensive angh detailed account of 
scientific achievement should be*prepared, the work for each 
department being entrusted to a specialist in that department 


© The New York Nation, which calls attention to the matter, 


*speaks of this last undertaking as “the really serious task, and 
theenly part of the sceme which possessed in a high degree the 
mgnumental character” We learn from the Vatzon that a com- 
mittee having the project m,charge is about to,meet and confer 
upon the initiation of the work, The commıtæe cohsistg of the 
presidents of six of the fst important American Universities, 
together ‘vith one er tyo othe: gentlemen of equal emimence 


o In Re Kew Bulletin for November many interesting facts 
Mith 1egmd to the cultivation of Liberian coffee are brought 
together The same numbeg contains an excellent account of 
the ola nut (Cola acuminata, R Br) In early times, cola nuts 
were supposedeto be used merely as a means for rendeng water 
sweet and palatable when drunk before or after meals “But,” 
says the Bulletin, “it was soon evident that they possessed 


ə othg properties, and that they had been selected as if by 


tntuition on account of the property which undoubtedly they did 
possess of supplying a necessary stimulus to those who have to 


@ endure an occasional or prolonged deficiency of animal food , 


for n West Africa, as in other parts of the tropics, the flesh of 
animals is often scarce and difficult to procure The use of cola 
nuts fo render water palatable may be compared to that of olives 
in European countries The latter are well known to enhance 
the flavour of whatever is eaten after them On the other hand, 
the powey said to be possessed by :cola nuts of staying the 
cravings of hunger, and of enabling those who eat them to 
endure prolonged labour without fatigue, 4s comparable to that 
ascribed to the leaves of the coca plant of Ecuador and Peru 
In fact, cola nuts m Western Africa play the same part that 
Erythroxylon Coca does ın South America ” °. 


On Monday, the Master (Sir James Whitehead), the Wardens 
and Coyrt of thè Fruiterers’ Company, gnd- others had an inter- 
view with the Lord Mayor at the Mansion House, to seek his 
ad in a project for the ensouragement of the culture of British 
fruit Sir James Whitehead, addressing tha Lord Mayor, sad 
that, having regard to the great success which had attended the 
recent®exhibitiog of frut at Guildhall, the Fruiterers’ Company 
were now proposing to increase their operations in the same 
direction Thei idea wag to have fruit shows tn different parts 
of the country, similar to the annual shows of the Royal Agrı- 
‘cultural Society of England, in co- operation anth the local 
horticultural societies During, these shows there would be 
lectures on various subjects connected with the cultivation of 
frut It would be the aim ofthe Company to give the warmest 
encouragement to tle various horticultural societies, ard to stir 
up a spirit of emulation among the local and parochial organiza- 
togs The Cognpany had arranged th% the qpmmittee of ex- 
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perts who recently assisted fhem in connection with the 
Guildhalljexhibiaon should meet owce a month, and receive and 
answer questions on the subject of feut culthre It wagt- 
mated thag to carry out these objects a fund of about £20,000 
would be necessary It was beheved that landed proprietors 
and the City Companies would be wiMing to ad this effort, and 
they might even obtain the assistance of a Govefhment grant 

hat they asked the Lord Mayor to do was, first, to allow a 
great public meeting to be held at the Mansio#? Pouse, and, 
seqpndlf, to organize a Mansion Hause fund with the view of 
raising th@ necessary sum The Lord Mayo» cgrdially agreed 
to convene and preside over “such a meeting a@was s@ggested, 
but :eserved his decision as to thé raising of & Mgnsion Imouse 
fund ° 


Mt SHIRLEY HIBBERD, the well-known horticulturist, died 
at his residence at Kew @n Sunday® He was for many years 
editor of the Gardener's Magazine, and, was the author of many 
works on hortfculture “Mr Hibberd was in his sixty-sixth 
year 


On Saturday evening several shocks of earthquake werg felt 
in the north-east of Scotland The Dazly News says thè the 
first shock was experienced at 5 50 pm in Inverness, and that 
1t lasted about 30 seconds A good deal of damage was done 
to property by the falling of gables, chimneys, &e The inhabit# 
ants were very much excited Half an hour afterwards a second 
shockgwas experienced, but was not of so severe a character 
About 6 o’clock a sharp shock of earthquake waf felt at Forres. 
The disturbance was accompanied by a rumbling næse, with 
heaving and convulsion, which lasted from 15 to 20 segonds * 
It was felt over a radius of several miles The Temes says the 
earthquake was felt at Beauly, Inverness-shire, where many 
shops and houses were severely shaken, and furnitue was thrown 
down In Western Lovat a chimney-stack was knocked over. 
We learn from a correspondent at Nairn that “a slight 
vibration ” was felt there and m the surrounding district ‘‘ about 
6 P m »” ; s 

AT the fourth annual general meeting of the Anthropological + 
Society of Bombay, an address was delivered by the retiring 
President, Mr Denzil Ibbetson 
contributions that might be made to anthropology by native 
inquirers, Mr Ibbetson pointed out that sources of information 
are freely opened to them to which Englishmen can gain access 
only with difficulty ‘It ıs through their agency alone,” he 
said, ‘‘ that we can hope to learn the rites and customs particu- 
lar to yomen, rites and customs gvhich I believe to possess a 
very special sigmficance, as pee: in many cases handed down 
directly from the aborigmal women of the country, with whom 
the subsequent immigrants mntermarried And therr facilities of 
communication with the masses are so infinitely greater than 
our own, that I look forward to the most valuable results so- 
soon as we have a body of native genti@men intelligently study- 
ing the anthropology of India At present, m Upper India at 
any rate, a native who 1s sufficiently educated to understand the 
natme and object of our inquiries 18 too often hampered by his 
religious education, which causes him to describe the religion of 
the peasantry as it should be rather than as it 1s, and by his 
pride of caste, which prevents him from mteresting himself ın 
those whom he considers Beneath his notice ” 


A PASSAGE In en appendix to Mr Scott’s last report on the 
admimstration of the Northern Shan States shon$ the extraordi- 
nary mixture of peoples and tongues ın this region, and shows also: 
what a task there ıs for the ethnglogist of the future to unravel 
the tangled skein presented to him by the Shan State of Mainghin. 
The report says the population consists of Shans, Bas, Was, 
Kachins, Shan-Taloks, Myen, and a tribe known as Mugso 


The Las men dress like Shaps, but their clothes are of black or 
bá 


Speaking of the valuable . 
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dark-blue staff The women wear black cogts apd black zamens 
The Was, both»emen and gvomen, wear black coats and a striped 
blac®dnd white lungi The Myen wear clothes like Shans, but 
black, and are said to shave the head, leaving only a Pigtail hke 
the Chmese They are represented as speakıng the same dialect 
as the Chinase Shans The Mutso tribe ıs so called by the 
Shans from their being hunters They, like the Las and Was, 
have a sepawage language, but ın every tribe there are a goof 
many men who understand Shan The Myen tribe are said to 
be nat, or spirit, worshippefs, but among the Las and Was th®re 
are a gogl mdhy Buddhists ° 


Inethe Segtenfber numbef of the Bulletin of the Itahan 
Geographical Society, Colgnel C Anahi gives æn account of an 
exploration in Dembelas, a region of the plateau of Nomhein 
AbYssinia, watered by the River Mareh, The memoir deals with 
the topography, geology, and natural history of the district, with 
the aid of @iagrams = Csidering the@proximity,to the equator, 
the chmate 1s very mild, though the changes of temperature are 
often rapid A general map, and the notes of his fellow- 
explqrer, Captain St Hidalgo, will appear in the next issue 
The host important paper ıs Dr Arthur Wolynski’s on the 
population of the Caucasus This is estimated at 6,171,400, of 
whom 1,217,400 are Mongols, mainly Tartars Of the whites 
1,854,000 belong to the native Caucasian races—these aie classi- 
fied carefully , 41,000 are Semites, mostly Jews , the remammng 
3,059,000 are Aryans, almost all gioups being represented The 
Russians number nearly two mullions, while Dr Wolynshi 
estirfiate®@the Armenians at 750,000, and the Persian group at 
339,000 

THe Meteorological Sub-Committee of the Croydon Micro- 
scopical and Natural History Club 1s doing good work by col- 
lecting and publishing daily rainfall values at a number of 
stations ın the counties of Kent and Surrey, togethe: with brief 
general notes on the weather of each month The Report for 
£889 shows that the year began with a staff of thirty-eight 
observers, superintending forty-five stations 


IN the Meteo: ologesche Zertschi tft for October, M Nils Ekholm 
gives an account of a method on trial at the Meteorological 
*Office of Stockholm, which seems likely to throw some light 
upon what has hitherto been a difficult matte: to deal with, 
namely, the determmation of the path taken by storms He 
calculates, from the telegraphic weather reports, tables of the 
density of the atmosphere, and constructs from the data synoptic 
charts of this element, and finds that they give a better clue to 
the movements and origin of c¥clones than the usual method of 
a comparison of the 1sobars and isotherms alone He finds that 
storms move in the direction of the warmest and dampest air, 
parallel to the lines of equal density, leaving the rarer air to the 
right-hand A few empincal rules are quoted from about a 
hundred cases which havg been investigated 


Mr T Tuutin has 1ecently published in the Vova Acta of 
the Royal Society of Sciences of Upsala, a paper on the noc- 
turnal temperature of the air at different heights up to 24 feet, 
from hourly observations taken during the winters of 1887 and 

+ 1888, in thè grounds of the Upsala Observatory The observa- 
tions were made mostly while snow lay upon the ground, both 
with thermometers with and“without s@eens, and were intended 
to form a sequel to the series ma@e by Mrs H E Hamberg 
during the sumneer season he first part of the pape: contains 
azésumé of the experiments made smce 1778 The following 
are some of the chief results arrived at ın the second®part of the 
paper The decrease of temperature by radiation from un- 
protected thermometers over snow remained almost constant at 
heights above half a metre During clear nights the tempera- 
tue increased with height, from two or three hours before sun- 
əet until two hours after sunrise, and*the lower the temperature, 
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the greater was the crease During cloud® or foggy” mghts 
the tęmperatures at different heights wer@arl§ equal , but if 
the clouds were high and thin, the mcrease of temperature with 
height was only shightly hindered The surface of the snow wes 


found to be colder than the surrounding air ‘ 
° 


A cSkRESPONDENT of Die Natur dgscribes the followingin- e 
cident, which he himself obs&ivéd On the branch of a tree was # 
a sparrow’s nest, m which were some young sparrows, agd not 
far off s&t the, mother A male sparrow, comig along that 
way, was attracted by her, and began to make advances, which 
were steadily rejected By and by he rested on a neighbouring 
branch, and the mother flew away ın search of food for her, 
young No sooner had she depaited than the disappomted , 
sugtor pounced down upon tHe nest, caught one of the young 
sparrows in his bill,ewent off with it a little way, and then 
dropped ıt, apparentlgerejoicing 1n its death 

e 


s 

Pror F W PUTNAM lately brought under the noticaof the 
Boston Society of Natural History some fresh evidence of the 
fact that man was in America contemporaneous with the masto-® 
don and mammoth This evidence 1s aff@rded by a rude figure 
unquestionably representing a mammoth, scratched on a portign 
of a Busycon shell found under peat m Clairmont County, 
Delawage Rroun& the shell were human vones, charcoal, bones 
of ammals, and stone implements, e 


e 
ALTHOUGH the adult crab gater, cobia, ling, or cl-fish 

(Elacate Canada), as the species 1s variously designated, 1S well? 
known, the young has escaped notice until recently In August, 
1887, Dr T H Bean caught t#o specimens in Great Ege 
Harbour Bay, New Jersey, and these he has described ‘na 
Bulletin of the US Fish Commission Dr A °K Fisher, n 
some notes he has just contributed to the Proceedings of the 
US National Museum, mentions that, in June 1876, he received 
a young fish of this species, measurmg 95 mm ın length, m 
a fisherman who caught it 11 a minnow seine about a mile north 
of the village Sing Sing, New York, in the broad and shallow 
cove formed by the expansion of the Croton River as it enters the 
Hudson Nothing could be leaned of the habits of the young 
fish except that ıt was alone This was true also of Dr Bean’s 
specimens , “so, presumably, the young must soon separate“ind 
lead a solitary life, as the adults are said to do” The subject 
is of some practical interest, because the crab-eater, m Dr 
Fisher’s opimion, 1s ‘‘ entitled to prominence as a foggifish, not 
only on account of thg delicate flavour of its flesh, but also for 
its surtable size ”, ° 


Api opos of our notes on scientific guide-books for Switzerland, 
Messrs Weslef and Son send us from their catalogue the titles 
of the following works —‘‘ Tourist’s Guide to the Flora of the 
Alps,” by K W v Dallg-Torre, translated by Kennett, 1886; 
4s 6¢ ‘*Tour of Mont Blanc and of Monte Rosa,” by J D 
Forbes, 320 pp text, with engravings and maps, Edinburgh, 
1855, 65 6¢ ‘Flere Analytique de la Suisse,” by A Gremli, 
Genève, 1885, 7s , also m Engh, 1889, 7s 6¢ “Flora der 
Schweiz,” by J Hegetschweiler, edited by Heergwith 8 plates, 
Zurich, 1840, 4s ‘* Sketches of Nature m the Alps,” by F v 
Tschudi, 1856, “2s 6d (Contents General Characteristics , 
Vegetable Igfe , Huntihg of the Vulture, Chamois, Lynx, Fox, 
Wolf, Bear, Alpine Cattle, Glaciers, &c) ‘fhe Touist’s 
Flora a Descriptive Catalogug of the Flowering Plants and 
Ferns of the British Islands, France, Germany, Switzerland, 
Italy, and the Italian Islands,” b? J Woods, with index, 586 
pp and plate, 1850, £2 I5s e 


A SECOND edition ofMi ' Fredenck E Chapn’s “* Moun- 
taineering in Colorago ” (Sampsqn Low) has been published 
° as 
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There’ are soma most interesting illufrations m this book 
‘With few exce§tiomsthey have been made directly from negatives 
e taken during the author’s various expedifiéns The reproductions 
are the work of the Boston Photogravura Company 


: We have wceived from the publishers, eMessrs Macmillan 
a ang Co, a small book of ‘Illustrations and Diagrame” from 
e the works of Dr Gerkı® and otbeys, that has been arranged by 
Mr Cecil Carus-Wilson to illustrate, ın the Oxford University 
Extension lecyures, the geological courses delivered byghim In 
order to give elementary lectures on this sifhject ®© students, one 
° must have a most liberal supply eof diagrams, &c, and they 
must all be placed so that they may be conveniently seen 
e Again, when slides are used students have not time to copy them 
* while on the screen, and in this way many important facts which 
© could b€ remembered by the presence of a diagram are forgott#n 
By means of Mr Carus-Wilson’s hand-book these disadvantages 
«will disappear, and the student wall have good and trustworthy 
e@llustrations from which he will be able to draw more com- 
@s* prehensive and accufate conclusions than he could from his own 
è rough sketches made at the time The diagrams are printed on 
exggilent paper, and y the foot of each 1s a short description, 
with the reference tothe work fiom which ıt has been taken 

The book 1s sold at cost price 

6 


Tue Indian Press, Allahabad, has publ&hed “a very good 
series of geographical text-bogks for Indian schools, by the late 
Prof S'A Hil? œ Mur Central College, Allahabad The 

a series€onsists of three httle volfimes, the first two of which have 
@eached a third edition The third volume, which 1s new, treats 
chiefly of mathematical and physical geography 


Tur fifth edition of Prof M Fosters “‘ Text-book of Physio- 
logy” (Macnfillan) ıs being pubhshed Part m , which has just 
been issued, deals with the central nervous system The work 
has been largely revised 


Messrs LoNGMANS AND Co aie issuing the tenth edition of 
‘ Quain’s “Elements of Anatomy ” The task of editing the work 
has been entrusted to Prof E A Schafer and Prof G D Thane 
We have received the first part of vol 1, and the first part of 
vol u The former deals with embryology, and 1s edited by 
Prof Schafer, the latter with osteology, Prof ‘lhane being the 
editor R 


THE second edition of “The Fuel of the Sun,” by W 
MattieusWilliams, has been issued As the work was originally 
published twenty years ago, the autho. contributes a preface to 
the naw edition, giving ‘a brief outline s&mmary of the bearings 
of the growth of knowledge upon the subjects of the several 
chapters ” 


Messrs BAILLIERE, TINDALL, AND Cox wilfpublish ina few 

days an octavo volume (360 pages and 52 figures) entitled, 

e “ Researchese on Micio-Organisms,”, by Dr A B Griffiths 

The work gives an account of recent researches in various 
branches of bacteriology? 


THe Naturalists’ Publishing Company, Birmingham, have 
sued. “The Naturalists’ Affnual and Directory for 1891,” 
edited by the editor of the Naturalists Gazette It consists of 
a number of short scientific articles, by various writers, and a 
directory indicating ‘‘th® Lepidoptera @f the months ” 


Tue University College of Nottnghgm hes published the 
Calendar forts tenth session Ig a supplement the facts relating to 
the engineering department of the College are brought togéther 


e 
BENZOYL FLUORIDE, CsH,COF, has been prepared’ for the 
first time by M Guenez in the laboratory of M Moissan at the 
Parisian Ecole de Pharmacie It wag obtained by the gemeral 
réaction latel? proposed by X Moissan, hedting silver fluoride 
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with the corresponding chloride’in a sealed tube equal mole- 
cular proportion€ of Silver fluoride? AgF, and henzoyl chloride, 
CgH;COCI, were heated together for $n hours ın a seake@fabe 
to a tempêrature of 190° After allowmg the tube and contents 
to cool, the drawn out sealed end was opened at the blow-pipe in 
order to permit of the escape of gaseous silicon tetraguoride, which 
1s formed 1n considerable quantity owing to the energetic action 
ef benzoyl fluoride upon glass The tube was thep drawn out 
about the middle of its length, and bent over in a V shape , the 
betizoy! fluoride was thus readily dastilled off from the residual 
silver chloride, the second lab of the V actif @ a condensing 
tube The product so obtamed wa found, as might be ex- 
pected, to contain admixed benzoyl chloride Iwas thêrefore 
reheated ın a se@ond sealed tube with®, fresh quantity’of fluoride 
of siffer, and the product distilled in the same manner as befpre 

The resulng benzoyl fuende was fund to be practically free 
from chlogide Benzoyl fluoride is a colourless liquid possessing 
an odour analogous to that of benzoyl chloride, but much more 
irritating, the least trace of its vapour producing a copious flow 
of tears It boils at 145°, and readily ignites when heated ın the 
air, burning with a flame bordered by a blue halo It sptks in 
water, which liquid slowly decomposes ıt ın the cold, spit Torna- 
tion of hydrofluoiic and benzoic acids— 


C,HsCOF + H,O = C,H,COOH + HF : 


In contact with solutions of caustic alkalies ıt 1s rapidly con- 
verteg into fluoride and benzoate of the alkal, the reaction 
bemg almost mstantaneous when the temperature 1s slightly 
raised It attacks glass very vigorously, with libdtatioh of 
gaseous silicon tetrafluoride , benzoic anhydride, contahıng 4 
deposit of potassium fluoride, 1s found 1emamıng in the corroded 
vessel 


6C,H,COF + K,Si0, = SiF, + 2KF + 3(CsHsCO),0. 


Benzoyl fluoride appears, therefore, to fulfil the expectations 
concerning it in resembling very closely its nearest analogue, 
benzoyl chloride, ın properties, the differences being only those 
due to the more active nature of the halogen fluorine, and 
to the remarkable affinity of the latter element for silicon ° 


THE additions to the Zoological Society’s Gardens during the, 
past week include an Indian Chevrotain (Tragulus meminna §) 
fiom India, presented by Mr Greenberg, a Globose Curassow 
(Crax globicera §) from Mexico, presented by Mr R M 
Pryo, FZS , two Long-eared Owls (Astro otus), British, pre- 
sented by Mrs Twickline , an Eyed Lizard (Lace ta ocellata, var ) 
from Southein Spain, presented by Mr Francis Napier, a 
Black-headed Gull (Larus 72d:bundus), British, presented by 
Miss Lanze, an Alligator (Alhgatox mississippiensis) from 
Florida, presented by Mr C J Owen, a Cryptoprocta (Crypto- 
procta feroz) from Madagascar, purchased , two Crested Porcu- 


pines (/7yst7 2x cristata), born in the Gardens 
° 





OUR ASTRONOMICAL COLUMN 


THE DUPLICITY OF @ LYRÆ —At the meeting of the Royal 
Astronomical Society on November 14, Mr A Fowler *ex- 
hibited some photographs of the spectrum of a Byra which» 
indicate that ıt 1s a spectroscopic double of the 8 Aurige and 
¢ Urse Majoris type he photagraphs were taken with the 
10-inch refractgy belonging to the Royal College of Science, 
with two psms of 74° each in front of the object-glass, and 
form part of a photdgraphic study of stellar® spectra recently 
commenced at Kensington by Prof Lockyer with a special 
object The evidence of duplicity of this kmd of binary star 
depends upon the fact that evhen the two components are 
moving In opposite directions 1 the line of sight, the Imes that 
aie common 1n their spectra are displaced towards opposite ends 
of the spectrum, in accordance with Doppler’s prmaple, and 
therefore appear double When the motion 1s at right angles 
to the hne of sight, there ıs, of course, no such displacement, 
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and the lings therefore appear single Hence, during a com- 
plete revolution the lines hl twice rea®h a Maximum separa- 
tiend twice appear sifgle The principal lines in the spec- 
trum of @ Lyrae are due to hydrogen hese do notgexhibit a 
duplication, because the separation is less than their thickness 
A variation m their widgh, however, 1s very obvious The K 
line of calcivg is the next strongest, and ıs sufficiently fine and 
distinct to render the duplicity very apparent Fourteen photo- 
graphs of the spectrum have been taken from October 3 
November 4° The maximum separation of the K lne was 
recorded on October 8 as 7 8 tenth-metres On October 17, 28, 
and November J, 8 p m the same lme appeared gngle °At 
830 pw afd I0 pm on the mst-named date, the separa- 
tion was respegively #3 and 38 tenth-metres A dis- 
cussi8n of th@ data-obtamed® from all the photographs shows 
that they are fairly satgsfied by asuming @ cncular orbit, 
the plane of which passes through the sun, and the remaykably 
shé&rt period of revolution of about 24 68 hours This period 
does not appear inconsistefit with the@elative orbitalevelocity of 
370 miles per second indicated by the photograph taken on 
October $ and ıs confirmed by the tfree photggraphs taken at 
short mtervals on November 1 If 370 mules per second be 
taken as the maximum relative orbital velocity, the distance 
between the components is about 5,000,000 miles The total 
mas$gvill therefore be about 22 5 times that of the sun, and as 
there is no appreciable difference in the intensity of the K lines, 
the masses of the components are probably about equal In 
the cases of 8 Aurigee and'¢ Ursze Majoris, Prof Pickering found, 
“respectively, periods of 4 and 52 days, and maximum orbital 
velocities of about 150 and 100 miles per second 


PARALLAXES OF NEBULZ —Prof Holden proposes togdeter- 
mine the paralfaxes of nebulz by taking short exposure photo- 
graphs qf their nuclei, and measuring their positions relative to 
«neighbouring stars, m a similar manner to the method adopted 
by Prof Pritchard for the photographic dete:mination of the 
parallaxes of stars A short exposure photograph taken at Lick 
Observatory, of 36 and the stars near it, indicates that the 
method 1s one from which good results may be obtained 


CATANIA OBSERVATORY —Prof Riccd has been appointed 
Director of the new Catania Observatory The work of the 
Observatory will be principally connected with astronomical 

physics, celestial photography, meteorology, and seismology 


WASHINGTON OBSERVATIONS, APPENDIX II —This consists 
of an account of the work done by Mr Asaph Hall, on Saturn 
and tts ring, extending over the years 1875-89 Besides giving 
details of every observation made by him, he sums up afterwards 
the results obtamed, from which we gather the following m- 
formation From a series of observations of the white spot on 
the equator of the planet, he finds the tıme of rotation of Saturn 
to be 10h 14m 23 8s Æ 2 30s meantime this differs slightly 
from that obtamed by Sir William Herschel, who gave 
Ioh 16m o 4s, and said that his result could not be in error 
by so much as two minutes The ball of tne planet during the 
fourteen years of observation fas undergone very slight changes, 
with the exception of the white spot which broke out on De- 
cember 7, 1876 Although a careful examination was made to 
find 1f a notch could be seen in the outline of the shadow of the 
ball on the ring, no such phenomenon was recorded Of the 
principal ungs, no division was recorded in the inner ring The 
Cassim division gave thg impiession ‘‘ of not being a complete 
separation, or that small particles of matter remain in this partly 
dark space” The Encke division of the outer ring, although 
specially looked for could not be definitely stated as a ‘real 
and permanent division,” although a slight marking was seen at 
times 

In add®ion to numerous talfles of measurements of the ball 
and of the various rings, the author adds three plates of the 
planet as ıt appeared undgr favourable conditions in the oppo- 


sition of 1884 
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BIOLOGICAL NOTES 


RATE OF GROWTH IN Cogats —But little is as yet known 
as to the rate of growth of corals under different conditions In 
the third @dition of Dana's ‘‘ Coral and Coral Islands,” a7 észemé 
wil be found of all that 1s known about this subject up to 
186, but some very interesting details have been published by 
Aleaan%er Agassiz in the August number of the Bulletin of the 
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Jfuseum af Comparatwe Zoology at Harvard Chege A. series * 


of specimens are figured, which have been Pakgn off the tele- 
graphecable laid between Havana and Ke} esq in June 1888, 
from a portion that was repaired in the summér of 1881, so 
that the growths could rot be more'than about seven yeais old It 
1s to be observed that this portion of the cable was laid at a depth 
of only from six teseven fathoms, and that the @istrict in which 
it was @ud was most favourably situated as regatds food supply 
tothe corals Some of the specimen® belong to species whose” 


rates of growth have not yet been recorded , they are as follows — # 


Or brcella annularis, figuied on plates 1 and 2 Verrill mentions 
that the thickness of this coral formed in smty-four years 
was not more than®about 8 inches, the specimens from the 
Havana cable grew to a theckness of 24 inches in about seven 
yeas lamena areolata, Ehrenb, figured on plate 3, has 
grown to a thickness of 1 mch, while /sophylla depsacea, Ag @ 
figured on plate 4, shows a still more rapid growth, projecting 
2% inches above the cable Of couse it ıs quite possible that 
these corals are of less than seven years’ growth, buf it ıs not 
probabie that more ea a short time passed before some of the 
swarms of pelagic cdral embgyos which must have floated past 
the cable found a place of attachment thereon 


° 
TUOMEYA FLUVIATILIS, HARVEY —Qver three-and-thirty 
years ago the late Prof W H Harvey bestowed this name on 
a rare and curious freshwater Alga sent to him from the Unite 
States by Prof Tuomey, of Alabama J®arvey’s descriptiomwas 
published ın the third part of his ‘‘ Nerei€ Boreali Americana,” 
but Havey, as was his wont, sent a scrap of his plant “to 
Kuetzing, who once described “and figured it as Bazleya 
americ@na Prof ‘Farlow gives the priority to Harvey’s name, and 
we beleve he 1s nght The systeMatic position of this litle 
Alga 1s a matter ofsome importance Hargeyssays, ‘‘ Phe plants 
referred to Batiachospermece nagurally group themselves ywto two 
sub-orders, distinguished from each other by th® haby of thew 
frond, but closely related in structure and fructification, and thes® 
seem to me inseparably connected py the genus Tuomeya, which 
unites in itself the characters of the seemingly so dıissıpılar 
genera Batrachospermum and Lemanea ,” but the specifhens at 
his command were too imperfect to enable the complete structure 
to be made out, and until the other day no hght was thrown upon 
the subject In December 1888, Mr Holden found the species in 
some quantity ina brook near Bridgeport, Conn , and singe it 
has turned up in several distant localities in the United States 
Mr W A Setchell has lately published the results of a very 
detailed investigation of the structure and development of this 
form, as the result of work done in the Cryptogamic Laboratory 
of Harvard University It grows on smooth rocks or stones, 
in brooks or small streams, preferring places where the cur- 
rent 1s accelerated, in a few rare cases it has occurred 
upon aquatic grasses, it seems to be easily cultiv&ted, 
one batch of specimens, even under such treatment, producing 
the reproductive organs, the plant seldom exceeds § cm im 
height, and ts bushy and ngid, in this latter respect, presenting 
a marked contrast to the larger species of Batrachospermum, 
which m size, colour,eand manner of growth it much resembles, 
and with which it very frequently grows When dret, it is 
non-adherent to paper, resembling ın this some of the Lemanea 
Each main filament 1s composed of a single row of cells placed 
end to end, t@e apical cell being ın a state of active growth, 
here and there at intervals the older cells of the filament branch 
out into a di- or trichotomously branched ramegllus, of which 
several may arise fioln he same node, and the lranchkets from 
these, intertwining as they increase, form a dense mass of cells 
round the central filamentous axis, and finally make up a hollow 
cyhndrical frond gomposed of two sets of cells, somewhat 
resembling the structure seen in sme forms of Lemanea 
Before, however, this hollow cy¥finder ıs fully formed, filgnents 
are given off from the basal portions of the iter cells of the 
ramell, which differ from the ramell: cells in bemg cylindrical 
and simple ese grow downwardy forming a dense cortical 
layer around the axis , Some, however, grow obliquely outwards, 
even protrifding themselves beyond the outer limys of the frond, 
and may possibly be@ome detached, forming new plants Both 
the antheridia and procarps arwto be found on the same plant, 
but generally on separate portions of the frond, the anthetidia 
in shape, colour, and character of® contents exactly agree with 
those of Batrachospermum , they are bope at the tips of 
tranches which arise from or near the nodes These mostly 
pass out horizontally eto the surface of the frond The 
antheridial biarfthes afe at first unbranched ; @heir ends jast 
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branched ın a gprynfM@ely dichotomous fashion , the anthegida 

> are apical, sphetoidal, the antherozoids #fe solitary , for a short 
time after escape they are of dh irregular, shape, exhibit shght 
amoeboid motion, but soon become globular and motionless 
‘The female organs are borne upon especially modified procarpic 
branches , ın the axil of one of the ramell, arise one, somgtimes 
More short branches strikingly different from any of the gther out- 

» *growths, made up of broad, stout cells® “As these increase inlength 
they ganerally become spirally twisted, and the cells on their 
convex sides d@velop short branches The terminal celà of the 
branch produces the procarp, which in Tu meya® consists of a 
broadly ovoid trichopho.e, surmounted by a trichogyne several 
tumes longer thanitself After fertilization the trichophore begins 
& bud forth cells, which gradually become arranged in more or less 
concentric rows upon the surface of the trichophore, the further 
development was not seen but ıt 1s surmised that strings of 

, spores arf then formed, as in Batrachospermum Unfortunate 
the germination of the spores has not been'witnessed, nor have 
very young plants yet been seen Some futfher investigations as 
to the structure of cystoearps 1s also desirable, but we know that 
Mr Setchell ts continuing his researches, and we trust these 

” will not end until the whole life-history of this very interesting 

Sesh-water Alga 1s thoroughly understood (Proceedings of the 
\m@gican Academy of Arts and Sciences, vol xxv p 53, 
with a plate ) e 


MaRINE ALGÆ OF BERWICK-ON-TWEED —Mr Edward A 
e L Batters has recently published, from the Trgnsacyons of the 
Berwickshire Naturalists’ Club foi 1889, a most useful lise of the 
marine Algæ of Berwick-SA-Tweed Many years have elapsed 
since the Sppearanes ef Dr Tohuston’s list, and very numerous 
have begn the alterations in’nomgnclature since those days This 
ew list 1s ther®fore all the more welcome, as 1t comes as a contri- 
Wution towards a revision of the British Algæ, which the great 
advance 1n our knowledge thag has been made since the publica- 
tion of Haivey’s splendid “‘Phycologia Brittanica” renders 
absolutély necessary Mi Batiers’s list contains 271 species 
Comparing thfs with a few local lists conveniently at hand, 
we find m Le Jols well known ‘'Cherbourg Algal Flora” 
350 species , Debray, “Catalogue of the Algz found at Dunkirk,” 
e givgg 189 species , while Flahault’s interest.ng account of his col- 
lecting for some six weeks at Croisic details 230 forms 
‘those enumerated ın the Berwick list no less than 78 species 
have been added to the British flora smce the publication 
of Harvey’s work One minute form found presenting the 
appearance of tiny yellow-brown patches has been made by 
Reinke a‘new genus, Battersia , ıt belongs to the Sphacelariacez, 
and has doubtless been often overlooked From a small encrusting 
thalltis little patches of fruit bearing filaments arise Several of 
the Algæ lately described by Bornet and Flahault as perforat- 
ing species, chiefly ın the susstance of marme shells, such as 
Gomontiae Zolyrinza and Mastigocoleus testarum, are recorded 
There 1s an index of genera and also figures of most of the new 
species, ° 


e 
beneath the of Surface of the frond are two or three times 





DR KOCH ON TUBERCULOGIS 


A SUPPLEMENT to the Bretesh Medical Fournal contams 

“A Further Communication on a Remedy for Tuber- 
culosis,’$ transtated from the originalgarttcle published in the 
Deutsche Medizinische Wochenschrift, November 14, by Prof 
Dr Robert Koch, Berlin,as follows — 


Sntroductton s 


In an addıess delivered befoi®the International Medical Con 
giess I mentiorféd a remedy which conferred on the antmals 
experimented on an immunity against inoculation with the 
tubercle bacillus, and which arrests tuberculous disease In- 
vestigations have now been carried out human patients, and 
these form thegubject of the following observations * 

It was originally my intention to complete tHe research, and 
especially to gain sufficient expewence regarding the application 
of the remedy ın practice and its production on a large scale, 
before publishing anything of the subject But, ın spite of all 
precautions, too many accounts nave reached the public, and 
that m an exaggerated and distoited form, so that it seems 
imperative, in order to prevent all falge impressions, to giveeat 
orfce a review @f the position of the suBject atthe present stage 
of the inquiry A It 15 true ®atethis revẹw can, under these 
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circumstances, begonly brief, and myst leave open®many m- ° 
portant questions . 
The investigations have been E g on under my drees y 
by Dr A # bbertz and Stabsarzt Dr E Pfuhl, and are still in ` 
progress, Patients were placed at my disposal by Prof Brieger . 


from his Polikhnik, Dr W Levy fom his private swugica!l 
chnic, Gehermrath Dr Frantzel and Oberstabsaizt Kohler from 
the Charité Hospital, and Gehemmrath v Bergmann from the 
S@rgical Clinic of the University ? ee 


o Natwe and Physical Chas actyrs of the Remedy 


As regar@s the origin and the preparation of the gemedy I am 
unable to make any statement, as my sesearch 1$ not fet con- ‘ 
cluded JI reserve this for a future opmmunicati8n Palhe Leedy 
as a brownish transparent liqud, which does not require special 
care to prevent d&tomposition For use this fluid must be more 
or less*diluted, and the dilutions are lable to decom position gif 
prepared wyth distilled water, bacterial growths soon develop in 
them, they become turbid, and are then unfit for use To pre- 
vent this thè diluted liquidemust be ster@lized by Hreateand pre- 
served under a® cotton-wool stopper, or more conveniently 
prepared with a $ per cent solution of phenol 


Manner of using the Remedy è 


It would seem, however, that the effect 1s weakened bof by 
frequent heating and by mixture with phenol solution, and I 
have therefore always made use of fieshly prepared solutions 
Introduced into the stomach, the remedy has no effect , ın order e 
to obtain a trustworthy effect, 1t must be injected subcutaneously 
For this purpose we have used exclusively the small syringe 
suggested by me for bactertological work , 1t 1s fugmished with a 
small india-rubber ball, and has no piston This syringe can 
easily be kept aseptic by absolute alcohol, and to this we atéri- s 
bute the fact that not a single abscess has been observed 1g the - 
course of more than a thousand subcutaneous injections The 
place chosen for the myection—after several trials of other 
places—was the skin of the back between the shoulder-blades 
and the lumbar 1egion, because here the injection led to the 
least local yreaction—generally none at all—and was almost 
painless z 


Efect of Injections in Healthy Individuals 


As regards the effect of the remedy on the human patient, it ® 
was clear from the beginning of the research that m one very , 
important point the human being reacts to the remedy differ- 
ently from the animal generally used in experiments—the gunea- 
pig, a new proof for the experumenter of the all-important lawe e 
that expe1mment on animals ıs not conclusive for the human 
being, for the human patient proved extraordinarily more sen- 
sitive than the guinea-pig as regaids the effect of the remedy 
A healthy gumea-pig will bear two cubic centimeties and even 
more of the liqu.d injected subcutaneously without being sensibly 
affected But ım the case of a full grown healthy man o 25 cubic 
centimetres suffice to produce an gntense effect Calculated by 
body weight, the r5ooth part of the quantity, which has no appre- 
ciable effect on the guinea-pig, acts powerfully on the human 
being The symptoms ansing from an injection of o 25 cubic 
centimetre I have observed after an 10jection made m my own 
upper arm They were briefly as follows —Three to four hours 
after the injection there came on pains in the hmbs, fatigue, 
inclination to cough, difficulty ın breat&ing, which speedily m- 
creased In the fifth hour an unusually violent attack of ague 
followed, which lasted almost an hour ` At the same time there 
was sickness, vomiting, and rise of body temperature up to . 
39°6C After twelve hows all these symptoms abated The 
temperature fell, until next day 1, was normal, and a feeling ‘of 
fatigue and pam in the limbs continued for a few days, and for e 
exactly the same peilod of time the site of injection remaimed 
slightly painful and red eThe lowe® limit of the effect of the 
iemedy for a heakhy huma being ıs about o o1 cubic centimetre 
(equal to 1 cubic*centimetre of the hundredth solution), as has 
been proved by numerous experiments Wheff this dose was 
used, reaction in most people showed itself only by shght pains 
m the lmbs*and transient fatigue’ A few showed a slight rise 
of temperature up to about 38° @ Although the dosage of the 


* Dr Koch here expressed his thanks to these gentlemen. 

2 Doctors wishing to make investigations with the remedy at present can 

obtain ıt from Dr A Libbertz, Lueneburger Strasse 28, Berlin, N Wẹ who 

has undertaken the preparation of the remedy, with my own and Dr Pluhl’s 

co-operation But I must remarkethat the quanuty prepared at present 1s but 

small, and that larger quantities will not be obtainable Ko'y some weeks ° 
s 
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eby a whitish edge almost a centimetre wide, which again was 
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remedy shows a gieat differetice between animals and human 
beings—cafculated by bogy weight—ine some other qualities 
there 1s much*swnilaritygbetween them The most important of 
tve-qualities 1s the specific action of the remedy on tuberculous 
processes of whatever kind ° 


The Specific Agron on Tuberculous Processes 

I will notghere describe this action as regards animals used for 
experiment, but I will at once turn to its extraordimary action 
on tubercylous human begs The healthy human being reasts 
either not a®all o1 scarcely at all—as we have seen when 0 oI 
cubic centimetre 1s used „The same holds good with feparg to 
patients suffering from diseases other than tubercuépsi, as re- 
peated ape nts have Proved “But the case 1s very different 
when the diseas@ 1s tuberculosis the same dose of o or cubic | 
centfmetre :@jected subcutaneously into the tuberculous patient 
caused a severe general action, as Well as a lecal one (I gave 
children, aged from 2 to 5 years, one-tenth of this dose—@hat 3s | 
tœ say, © oor cubic centimetre, very delicate children, only | 
o 0005 cubic centimetre, ind obtamed a pow erful but m no way 
dangerous reaction ) e general reaction consists M an attack | 
of fever, which, generally beginning with rigors, raises the tem- 
perature above 39°, often up to 40°, and even 41°C , this is | 
accompanied by pain 1n the limbs, coughing, great fatigue, often | 
sickness and vomiting In several cases a slight icteric dıs- 
coldigration was observed, and occasionally an eruption like ; 
measles on the chest and neck The attack usually begins four | 
to five hours after the mnjection, and lasts from twelve to fifteen j 
hours Occasionally it begins later, and then runs its course | 
with less intensity The patients are very little affected by the 
attack, and as soon as ıt 1s over feel comparatively well, generally 
better than before it The local reaction can be best observed 
in cases wheresthe tuberculous affection ts visible , for mstance, 
m cases of lupus here changes take place which show the 
specific “nti-tuberculous action of the remedy to a most sur- 
prising degree A few hours after an injection into the skin of 
the back—that 1s, ın a spot far removed from the diseased spots | 
on the face, &c —the lupus spots begin to swell and to redden, 
and this they generally do before the imtial rigor During the 
fever, swelling and redness increase, and may finally reach a 
high degree, so that the lupus tissue becomes browmish and 
necrotic in places Where the lupus was sharply defined we 
sometimes found a much swollen and biownish spot surrounded 


surrounded by a broad band of bnght red 

fefte: the subsidence of the fever the swelling of the lupus 
tissue decreases gradually, and disappears in about two or three 
days The lupus spots themselves are then covered by a crust 
of serum, which filters outwards, and dries in the air, they 
change to crusts, which fall off after two or three weeks, and 
which, sometimes after one injection only, leave a clean red 
cicatrıa behind Generally, however, several injections are re- 
quired fur the complete removal of the lupus tissue But of this 
more later on JI must mention, as a pomt of special import- 
ance, that the changes described are exactly confined to the 
parts of the skin affected with Iipus Even the smallest nodules, 
and those most deeply hidden in the lupus tissue, go through 
the process, and become visible ın consequence of the swelling 
and change of colour, whilst the tissue itself, ın which the lupus 
changes have entirely ceased, remains unchanged The ob- | 
servation of a lupus case treated by the remedy 1s so instructive, 
and ıs necessarily so congncing, that those who wish to make a 
trial of the remedy should, if at all possible, begin with a case 
of lupus i 


The Local and General Reaction to the Remedy 

The specific action of the remedy ın these cases 1s less striking, 
but 1s perceptible to eye and toh, as are the local reactions in 
cases of tuberculosis of the glands, bones, joints, &c In these 
cases swelling, increased segsibility, and redness of the super- | 
ficial parts are observed The reactioN of the internal organs, | 
especially of the lungs, 1s not at on@& apparent, unless the 1n- j 
creased cough ad eapectorafion of consumptive patients after 
the first injections be considered as pomting to a local reaction 
In these cases the general reaction 1s dominant, nevertheless, 
we are Justified in assuming tha here, too, changes take place 
similar to those seen ın lupus cases 


e The Diagnostic Value of the Method 


Tle symptoms of reaction above described occuned without 
exceptiorr in all cases where a tuberqulous process was present 
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n the organism, after a dose of oor cubi cêntimetrè, and 1° 
think I am justified m saying that the rem $, gill thetefore, ın 

future, form an indispensable aid to danses p By its aid we 

shall be able to diagnose doubtfu] cases of phthisis , for instance, 

cases in which it is ampossible to obtain certainty as @ the 

nature of the disease by the discovery of bacilli, 01 elastic fibres, 

in the sputum, of by physical examination Affections of the 

glanda latent tuberculosis of bone, doubtful cases of tubercylosis, 
of the slug, and such like gasgs, will W easily and with certainty 

recognized In cases of tuberculosis of the lungs or joints which 

have become apparently cured we shall be able to make sure 

whether the disease has really finished its courge, and whether 

there be not ull sothe diseased spots from which it mght again 

arise as a flame from a spak hidden by ashes 


The Curative Effect of the Remedy e 


Of much greater importance, however, than its diagnostic use 
1g the therapeutic effect of the remedy In the description of 
te changes which a2, Subcutaneous myjection of thé’ remedy 
produces in portions of skin changed by lupus I mentioned that 
after the subsidence ÒT the swelling and deciease of redness the 
lupus tissue does not return to its origin#] condition, but that ıt 
1s Cestioyed to a greater or less extent, and diappeats. Obse® 


vation shows that in some parts this result 1s brought about by ~ 


the diseased tissue becoming necrotic, even after one sufficien® 
injection, and, at a later stage, it 1s throgyn off as a dead wass 
In other parts a disappearance, or, as ıt avere, a melting of the 
tissues seems to occur, and in such case the injection must e 
repeated to Eomplete the cure . 


e 
e its Action on Lubercuppus Tissue 


In what way this process occ®rs cannot gs yet be said with 
certamty, as the necessary histological Investigations gre not 
complete But so much 1s cert&in, that there ıs ne question of ae 
destruction of the tubercle bacilli in the tissues, but Only thae 
the tissue enclosing the tubercle bacıllı ıs affected by the remedy 
Beyond this there 1s, as 1s showft by the visible swelling and 
redness, considerable disturbance of the circulation, amd, evı- 
den‘ly in connection therewith, deeply-seated thanges ın its 
nutrition, which cause the tissue to die off more or less quickly 
and deeply, according to the extent of the action of the remedy 

To recapitulate, the remedy doesnot hill the tubercle ballı, 
but the tuberculous tissue , and this gives us clearly and definitely 
the mit that bounds the action of the remedy It can only 
influence living tuberculous tissue, ıt has no effect on dead 
tissue, as, for instance, necrotic cheesy masses, necrotic bones, 
&c , nor has it any effect on tissue made necrotic by the remedy 
itself In such masses of dead tissue living tubercle bacilli may 
poss-bly still be present, and are either thrown off with the 
necrosed tissue or may possibly enter the neighbouring still 
lvımg tissue under certain circumstances If the therapeutic 
activity of the remedy 1s to be rendered as fruitful as possible 
this peculiarity ın 1ts mode of action” must be carefully ghserved 
In the first mstance, the living tuberculous tissu@ must be 
caused to undergo necrosis, and then everything must be done 
to remove the dead tissue as soon as possible, as, for in®tance, 
by surgical interference Wheresthis is not possible and the 
organism can only help itself ın throwing off the tissue slowly, 
the endangered living tissue must be protected from fesh 
incursions of the parasites by cont:nuoas application of the 
remedy 


+ 
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The fact that the remedy makes tuberculous tissue necrotic, 
and acts only on living tissue, helps toexplain another peculiar 
characteristic thereof—namely, that ıt cam be given in iapidly 
imcrersing doses At first sight this phenomenon would seem 
to point to the establishment of @lerance, but since it 1s found 
that the dose can, in the comse of about three“veeks, be in- 
creased to 500 times the original amount, tolerance can no 
longer be acceptefl as an explanation, gs we know of nothing 
analogous to such a rapt and complete adaptation to an ex- 
tremely active remedy The phenomenon must eather be ex- 
planed ın this Way—ehat ın the beginning of the treatment 
theres a good deal of tubercul@us living tissue, and that conse- 
quently a small amount of the active piinciple suffices to cause 
a strongereaction , but by each injecfton a certain amount of the 
tissue capable of reaction disappears, and then comparatively 
larger doses are necessary to produce the same amount of reac- 
ton as before Within gertain limits a certain degree of 
habituation may be percefved ° s 
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As soon as the berculous patient has Seen treated with 1n- 
creasing doses@or elong that the point 1s reached when his 
reaction 1s as Éeble as that of a non-tubeeculous patient, then it 
may be assumed that all tuberculous tissue ıs destroyed And 
then the treatment will only have to be continued by slowly ım- 
creasing doses and with interruptions, ın ordgr that the patient 
may be proteded from fresh infection while bacilli gre still 
epregent in the organism, 

Whether this conception, and theanferences that follow from 
it, be correct, the future must show They were conclusive as 
far as% am coycerned in determing the mode of treatment by 
pe remedy, which, ın our investigations, tookethe following 
orm 

The Treatment Apphed to Lupus 


To begin with the simplest case, dupus , ın nearly every one 
of these cases I mjected the full dose of o or cubic centimetre 
front the first I then allowed the reaction to come to an end 
entirely,eand then, after a week or two, agam injected o or cubic 
centimetre, continuing in the same way @ntil the reaction be- 
came weaker and weaker, and then ceased In two cases of 
facial lupus the lupusespots wer® thus brought to complete 
@icatrization by three or four injections , the other lupus cases 
improved in proporti®n to the duration of treatment All these 
@atients had been sufferers for many years, having been pre- 
viously treated unsuccessfully by various therapeutic methods. 


The Treatment Apphed to Tuberculosis of the Bones and Fonts 


Glandular, bone, and joint tuberculosis was similarly treated, 
large doses at long intervalf being made use 4 the result was 
‘the same as m the lupus cases—a speedy cüre in regent and 
shght cases, slow improvefhent in severe cases 


The TPeatment applied to Phthisis 

Circfmstanges were somewhat®different in phthisical patients, 

ho coastituted the largest number of our patients Patients 
with decided pulmonary tuberculosis are much more sensitive to 
the remedy than those with surgical tuberculous affections We 
wereeobliged to lower the dose for the phthisical patients, and 
found that they almost all reacted strongly to 0 002 cubic centi- 
metre, and even to O oor cubic centimetre From this first 
small dose ıt became possible to 11se more or less quickly to the 
same amount as 1s well borne by other patients 

@ur course was geneially as follows —-An injection of 0 oor 
cubic centimetre was first given to the phthisical patient , on 
this a rise of temperature followed, the same dose being repeated 
once a day, until no reaction could be observed We then rose 
to o o2 cubic centimetre, until this was borne without reaction , 
and so on, rising by O oor, or at most 0 002, to o or cubic centi- 
metie and more This mild course seemed to me imperative in 
caseg where there was great debility By this mode of treat- 
ment the patient can be brought to bear large doses of the 
remedy with scarcely a rise of temperature The patients of 
greater strength were treated from the first, partly with lager 
doses, paty with rapidly repeated doses Here ıt seemed that 
the beneficial results were more quickly obtained 

Thegaction of the remedy m cases of phtfusis generally showed 
itself as follows —Cough and expectoration generally increased 
a httle after the first mjection, then grew less and less, and in 
the most favourable cases entirely disappeared , the expectora- 
tion also lost its purulent character, and became mucous 

As a rule the number of bacillt only decreased when the ex- 
Seale ar began to present a mucous appearance , they then 

rom tithe to fime disappeared entirely? but were again observed 
occasionally until expectoration ceased completely  Simul- 
taneously the night sweat8 ceased, the patients’ appearance 1m- 
proved, and they increased mm weight Within four to six 
weeks patients under treatment for the first stage of phthisis 
were Qll fiee from every symptom of disease, and might be pro- 
nounced cure Patients with cavities, not yet too highly 
developed, improved considerably, and were almost cured, 
only in those whose lungs contamed mgny large cavities could 
no improvement be proved objectively, though eyen ın these 
cases the expettoration decreased, and the subyecttve condition 
improved These experences lead me to” suppose that phthisis 
in the beginning can be cured w&th certainty by this remedy? 

1 This sentence requires limitation in so far as at present no cpnclusive 
experiences can possibly be brought forward to prove whether the cure 1s 
lasting Relapses nagurally may occur, but it can be assumefi that they 
may be cured as easily and quickly as the first attack On the other hand, 
it seems possible that, as in other mfectiousgdiseases, patients once ctyed 


mgy retain theirgimmunity ‘This, too, musig for the present, remain an 
‘open question 
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Efgt y Advanced Cages of Phihisis @ 
In part this may be assumed for other casesewhen not too ge 
advanced , but patients with large cavities, who almost all Saffer 
from comPhications caused, for instance, by the mcursion of 
other pus-forming micro-organisms into the cavities, or by in- 
curable pathological changes ın other 8rgans, will probably only 
obtain lasting benefit from the remedy ın mice ional cases 
Even such patients, however, were benefited for atime This 
stems to prove that, ın their cases, too, the origingl euberculous 
disease 4s influenced by the remedy in the same manner as in 
theother cases, but that we are unable to remove the necrotic 
masses of issue with the secgndary suppuratior? pycesses 

The thought suggests itself voluntarily that reli@f might 
possibly be brought to many of these severely®affieted pagients 
by a combination of this new therapeutic method with surgical 
operations (such%s the operation for €mpyema), or with other 
curatfve methods And here I would earnestly warn peqple 
against a conventional apd mdiscrigunate application of the 
remedy ın all cases of tuberculosis The treatment will probably 
be quite simple in casesewhere the beginning of plethisis and 
simple surgical Gases are concerned , but im all other forms of 
tuberculosis medical art must have full sway by careful ındi- 
vidualization, and making use of all other auxiliary methods to 
assist the action of the remedy In many cases I had the de- 
cided impression that the careful nursing bestowed of the 
patient had a considerable influence on the result of the treat- 
ment, and I am ın favour of applying the remedy in proper 
sanatoria as opposed to treatment at home and in the out-patient, 
room How far the methods of treatment already recognized 
as curative—such as mountain climate, fresh-air treatment, 
special diet, &e —may be profitably combined_ with the new 
treatment cannot yet be definitely stated, but I bélieve that these 
therapeutic methods will also be highly advantageqis when 
combined with the new treatment m many cases, especially in- 
the convalescent stage? The most important pomt to be ob- 
served in the new treatment 1s its early application The proper 
subjects for treatment are patients m the initial stage of phthisis, 
for ın them the curative action can be most fully shown, and for 
this reason, too, 1t cannot be too seriously pointed out that 
practitioners must in future be more than ever alive to the ım- 
portance of diagnosing phthisis ın as early a stage as possible 
Up to the present the proof of tubeicle bacill: in the sputum 
was considered more as an interesting point of secondary amport-® 
ance, which, though it mayrender diagnosis more certain, could not, 
help the patient in any way, and which, ın consequence, was often 
neglected This I have lately repeatedly had occasion to observe 
ın numerous cases of phthisis which had generally gone through 
the hands of several doctors without any examination of the 
sputum having been made In future this must be changed 
A doctor who shall neglect to diagnose phthisis in its earlier 
stage by all methods at his command, especially by examining 
the sputum, will be guilty of the most serious neglect of his 
patient, whose life may depend on this diagnosis, and the 
specific treatment at once applieg in consequence thereof In 
doubtful cases medical practitioneis must make sure of the pre- 
sence or absence of tuberculosis, and then only the new thera- 
peutic method will become a blessing to suffermg humanity, 
when all cases of tuberculosis are treated ın their earliest stage, 
and we no longer meet with neglected serious cases forming an 
inextinguishable source of fresh infections Finally, I would 
remark, that I have purposely omıtte® statistical accounts and 
descriptions of individual cases, because the medical men who 
furnished us with patients for our investigations have themselves 
decided to publish the description of their cases, and I wish my 
account to be as objective as possible, leaving to them all that 


1s purely personal e å 
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ON THE INCUBATION OF SNAKES’ EGGS? 
M°est Reptifia are oviparous, Wat certain ofghe Lacertilans, 

and many Ophidians, especially vipers and sea-snakes, 
are ovo-viviparous—that is to say, the eggs are hatched within the 


mother, or, as sometimes occurs, during the process of parturition 
This is the case with the English viper. 


* As regards tuberculosis of brain, laryna, and miliary tu@erculosts, we 
had too little material at our disposal to gain proper experience 

? By Walter K Sibley, MB, BC Camb , Assistant Physidfan to 

the North-West London Hospital (Substance of a paper read before the 

Biological Section of the British*Assoctation at Leeds, September z890 ) 
bd 
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There has*not been much evritten on thè hatching of snakes’ 
. eggs. Almost “the first @terature of the subject appears to be 
some*dbservations of M Valenciennesemade ın 1847, at the 

* Jardin des Plantes in Paris, and published m the Comptes 

rendus, on a Python (Python devitiatus) which was about 10 
feet long This reptile,*in the beginning of May, deposited 
fifteen eggs “t coiled itself up over them for fifty-six days, after 
which period eight of the eggs hatched, and the young snake 
came out, eac measuring about half a metre in length Wit 
regard to the temperatme of the mother, he says, these was a 
marked increase of temperature during the whole penod of tn- 
cubation, which Was highest at the geommencement, and gradually 
s diminish@i till the close e 
In §862, Sclate® ın the Proweedings of the Zoological Society, 
described a Python (Python sebe) which incybated her eggs, 
one hundred in number, for eighty-two days, at which period 
they were removed, none having hatched, and on examination 
it was found that five or mx containegl embiyos With regard 
to the temperature, he states that, ın every obseryation, the 
female wae several degrées warmer than the mgle, both being 
kept under similar conditions Double observations weie 
always made, one with the thermometer placed on the surface 
of the body, and the other by placing ıt between the folds The 
diffesences in the temperature of the snake’s body and of the 
. surro#ndıng air was higher by from 2° 8 to 12° 4 F , taken on 
the surface of the anımal, and from 6° 8 to 20°0 F., taken 
between the folds of the skin 
e inthe same year Colonel Abbott recorded that he had in his 
possession in India a female boa, which mcubated her eggs, 
foity-eight m number, for three months, at the end of which 
period, on opening one of the shells, a live fully-formedeyoung 
one was found® 

Ta 18g0, Forbes carried on some Investigations with the eggs 

-of Pyfion molurus m the Zoological Society’s Gardens The 
snake was some 12 feet long, and on the mght of June 5-6, 
deposited about twenty eggs, and then coiled herself around 
them, almost completely concealing them from view She con- 
tinued to cover the eggs for a period of six weeks, never eating 
during the whole time, and apparently only once leaving the 
* eggs for a few hours one morning early in July 
On July 18—that ıs, forty-three days after—the eggs revealing 
evidences of decomposition they were removed, and one or two 
*were found to contain embryos 

From June 14—that 1s, nine days after the eggs were laid—tll 
the} were removed on July 18, careful temperatures were taken 
every two or three days between the hours of 12 and 2 pm 
a Whe temperature was taken both of the incubating female and 

also of the male, which was kept under similai circumstances in 
the next cage, the same methods beg employed as m Sclater’s 
experiments just described The temperature was always found 
to be highest when that of the air m the cages was also highest 
The temperature of the female was higher and more constant 
than that of the male The gieatest difference between that of 
the snake and that of the aw was 8°3 F for the malç, and 
9° 6F forthe female, taken on the surface, and 11°6F for 
the male, and 16° 7 F for the female, taken between the coils 
of the skin It will be noticed that Valenciennes, who kept his 
snakes much colder,! records a difference of as much as 38° 7 F 
(21° 5 C ), and some of his eggs hatched, which was not the case 
with Forbes’s , also the later observer does not record a steady 
full of the temperatur® throughout the cubation as did the 
former. 

The common English snake (Vatrzx torquata) lays its eggs, 
varying in number from about fifteen to thirty, principally ın 
manute-heaps, but also m holes and crevices between or under 
stones [tis usually stated they are laid in the autumn, but I 
have frequently found them towards the end of July, and one 
snake I had in confinement laid them as early as the 11th of 
that month The shells bêng very @hin and soft they require 
very delicate handling, the eggs benag readily #ajured 

When laid under stones @or in creviges, they are protected 
from the immediate pressure of the earth, and when deposited 
in manure which 1s much bqund together by leavgs and straw, 
&c , they are not mdividually subjected to much pressme It 
must also be noticed that the ggs are usually found very close 
to the surface, and if laid deep in the manure heap, they, as a 

* ‘Lhe extreme temperatures of the air recorded by Valenciennes, who took 
his @bservitions when the cages were coldest, ze before the fresh hot water 
was put yp, were 17°, and 23° C (62° 6 and 73° 4 F ) respectively The tem- 


perature of the two cages in which the animals were kept was only on three 
occasions less thangghe highest in Valenciennes’ series 
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rule, do not hatch, although if examined. late®ingthe season the 
youngesnakes are found in them often céiPletey formed, but 
dead When first laid,*fhe eggs are swollen out” and full, and 
many or all the eggs are firmly "bound together by adhesive 
medium The egg-shell, 1f examined with the microscope, Is 
found to consist of speculiar glistening fibres arranged in many 
separat@layers Between the outer layers only a small quantity p 
of calcareqis matter is present, and these fibres appear to be 
closely fitted together There are seen in fresh, or better in 
specimens hardened in chromic acid, ten or more layers laid very 
closely one upon the other The outer layers @iffe: from the 
others in that they Contain many rather club-shaped bodies of 
very different thicknesses awd appearances placed between the 
other fibres 

The eggs are at first of asvhitish straw colour As time goeso 
on, they become somewhat darker and then of a brown colour, 
ang finally very dark , but these colour changes do not occur 
evenly over the whole shell, but in patches, and to a very vary- 
ing extent At the same time the regular outline 1s gradually 

. lost, the shell shrivel$,*loses 1g original elasticity, and so at this 

stage impressions made upon the surface remain permanent 

The diminution m actual bulk of the egg is probably due té 

evaporation of water from its substance It 1s chiefly the ex- 

treme delicacy of the eggs, also the difficulty of keeping them® 
in the requisite amount of moisture, tha makes them so gery 
hard to hatch artificially But all these difficulties may with 

care be overcome, as I will proceed to describe s 

On July 22, 1889, I found, in the manure of a cucumber-frame 
in Surrgy, s8me @venty snakes’ eggs in two masses, close to- 
gether, and probably deposited by æ least two snakes The 
eggs were apparently of recd&t date, t showed great 
differences ın the stage of their development—even thosawhich 
were clearly laid by the sare*female After removing somee 
eggs foi immediate examination, the rest were covered up agar® 
by the manue and left 

On September 8 they were again uncovered, and some pee 
removed and taken to London One of the eggs being epened 
at this period, the embryo snake was fairly we#l formed, and 
movements were visible but feeble The eggs were brought to 

London on September 8, and on the gth some were placed in 

an ordmaiy bacteriological mcubator regulated for a tempgra- 

ture of 32° C (89°6 F) The eggs were placed in open glass 
dishes with a small quantity of dung laid both at the bottom of 
the dish and also partially covering the eggs Some of the 
dishes were left open, and others were protected by a piece of 
glass loosely laid over, but allowing the aur to fieely circulate, 
and were kept perpetually moist by cotton wool soaked in water 

At the same time some eggs were placed under similar condi- 

tions in the atmosphere of the room, the temperature of which 

was maintamed at about 17°C (62°6 F) On®*September 17, 

the incubator leaked and had to be repaired, and during this 

period the eggs from it were left in the 100m temgeratme— 
namely, about 17°C , the eggs being replaced in thë incubator 

again on September 2 

On September 27, two of the eggs which had beh kept 
all the time in the room temperature, showed signs of hatch- 
ing—that 1s, the heads of the young snakes had broken through 
the shells, eerie 19°C (66°2 F) These were noticed 
at 10 pm e next morning at 10 am, the hatching eggs 
presented the same appearances—that 1s, the heads only were out 
of the shells The dish with these eggs was theft placed on the 
top of the incubator at about a temperature of 24°C (75° F ) 

Atipm the condition was unchanged, and at ro pm both 

snakes were quite out of their shells 

On the same day that ıs, the 28th, at ro p m , the head of one 
of the snakes inside the inculgtor was seen, at I0 thg next 
morning this snake was quite free from its shell @ 

Dunng the next few days several more eggs hatched, both 
those inside andethose outside the incubator 

Some eggs, which were kept in a fin of manure m the room 
atmosphere of about 18° (64° 4 F ) since Septemper 8, were on 
the 25th places. outgide the window Dumng the might the 
temperature registered a minimym of 1°5C (35°F) On the 
26tk, they were brought inside again, and on the 27th they were 
placed in a temperature of 26°C e(78°8 F ) In the course of 
time sdéme of these eggs hatched with the others The eggs in 
the incuBator were placed at first on their sides, but on the 28th 
some were placed on their ends, and m both positions they 

afpeared to hatch equald} well e . 

The period of incubation of the eggs was thus about seventy- 
* five to ninetysdays ? the python, as descrtbed ®y Valenciennes, 
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beng fiftyesix dgys It was noticed that many days often elapsed 
between the haiche% of the eggs of the, same lot—even @hose 
‘kept under similar circumstancgs The differences in the actual 
stage ef development of the eggs when frs laid may possibly 
explain the apparent differences in the dates of hatchmg 

On July 11, $890, a snake I had in confinefhent laid eighteen 
28% Some of these were placed at a temperature of #®°-20° 
C (61°-68° F) at the erfd of Ocfober, not being hatehed, they 
were opened, and found to contain fully-formed young ones, but 
these were all dead Other eggs from the same lot, which was 
laid on July 1t, were sent into the countly ang plactd in a 
manure-heap, on September 9, an egg being opened, the 
embryo snake was nearly formed, but there were no movements 
“visible , on September 24 these eggs began to hatch—that 1s, 
After an incubation of seventy-five days 

From the first set of experiments it did not appear that the 
actual temperature influences to any great degree the period gf 
incubation, or at least not afte: the first few weeks (In the cases 
descitbed ıt would appear that the eggs had been deposited 
some seven weeks before they were removed, and then kept 
artificially fiom three Weeks to a month before they hatched ) 

SO, that exposure go the atmosphere does not destroy their 
vitality, provided they are kept fairly moist, some havmg hatched 
fter several days’ full exposure to the air of the room , and that 
theyenay be exposed tẹ rather low temperatuies, at least for a 


few hours, and yet fin@ly hatch As might be expected, some į 


eg$s which were placed in small glass pots and hermetically 
sealed did not hatch e ê 
The process of hatching was very interestiffg to watch At 
first a slit appeared ın the @ppermost part of the egg, whether 
the egg was Placed spethe side 8: on one end , most usually the 
slt rapgjly became a V-shaped ope, which m shape and position 
æorrespogded te the snout of the young reptile—that ıs to say, the 
aex of the V corresponding to the tip of the lower jaw The 
snakes would often remain for some hours in this position, with 
just their snouts out, and, When disturbed, would withdraw 
these into the shells again In a state of nature I have seen 
them when cotmpletely out of the shell, retreat into it again 
when disturbed When first out of the shell, the young snakes 
were very smooth and velvety to the touch, there was usually 
950mg opacity about the cornea, which disappeared after a few 
hours , the yellow rmg on the neck was well marked from the 
very first They were about 15 cm. (6 inches) ın length, and 
weighed about 3 grammes (45 grains), the eggs themselves 
One cast its skin 
within a few days after birth, and died Occasionally they were 
hatched with the yolk-sac adherent, and ım these mstances 
always died From the first the snakes were veiy lively, and 
withifi a very few days produced the characteristic hissing noise 
when provoked® 

Many problems m connection with the subject of the incuba- 

tion of eggs might be mentioned It would be interesting to 
ascertain definitely what are the maximum and mmimum tem- 
peratures at which the vital processes can take place in an in- 
cubatın® egg There ıs probably an optimal temperature, or 
one at which the process proceeds most rapidly or most favour- 
ably So also ıt might be asked, Is the optimal temperature 
the same for all kinds of eggs—those, for instange, of various 
forms of birds and those of snakes and lizards? Is the increase 
of temperature, both of the mcubating bird and of the imcubat- 
ing pythen, essênual to the hatching ofthe eggs% What ıs the 
reason of the differences in the incubation periods between dif- 
ferent birds? Why, for gnstance, do pigeons’ eggs hatch in 
fourteen days, hens’ three weeks, turkeys’ a month, and swans’ 
sıx weeks ? ° .. 

We know that if a hen’s egg We maintained for some twenty- 
one days at a temperature of about 40°C it will hatch, but I am 
not aware of any expeiiments to ascertain 1f they will hatch at a 

temperature considerably under or much over tts, and what 1s 

the mmimum temperature®at which theyewill hatch at all? In 
‘the case of many of the micro-organisms, bacteriolegists have 
found the actual limits of temperature within wifich the various 
species grow, and also that most gf them have an optimal tem- 
perature—that 1s, one at which these lowest forms of vegetdble 
hfe grow most luxuuantly e = 

Literature —Valenciennes, Comptes rendus de l' Académie des 
Sciences, 1841, Scl&ter, Proceedings of the Zoological Society, 
London, 1862 , Abbott, Proceedings of the Zoological Society, 
Lowdon, 1862» Lataste Fernand Pars, 187%, Forbes, Pro- 
ceedings of the Zoological Spcigy, Londgn, 1880, Fisher, 
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Oxror® —Among the lectures which are being delivered this 
term, we notice the following —Electricity, Prof Chfton, 
Physical Optics, Mı Walker, Urea and Uric Acid, Prof 
Odling, Surfaces of the Second Order, Prof Syfvester , Dis- 
turbed Elliptic Motion, Prof Pritchard 
®In the Morphological Department Piof Ray @_ankester 1s 
giving a general course on Ammal Morphology, and Mr 
Mischin, who has been appomted eJunior Demonstrator, 1s 
lecturing of the Porifera g ar) 

The arrangements for the instruction of medal stilents in 
physiology have been considerably amproved ® o ° 

The Burdett-Coutts Geolpgical Scholarship has been awarded 
toMr E W H@Avard, of Balhol hd 

In Me Report of the Visitors of the University Observatory it 
1s stated thgt Prof Pritchad will shor@y publish an enlargement 
of his lectures on Disturbed Elliptic Motion 

The follwing examinergghave been appointed for'nes year — 
Physics, Mr BaYnes and Mr II G Madan, Chemistry, Prof 
Tilden , Animal Morphology, Mr Poulton and Mr Bourne, 
Phystology, Mr F Gotch 

The statute respecting the admission of women to examana- 
tions m medteine, which has formed the subject of a good®deal 
of controversy, has been rejected in Congregation by 79 votes 
to 75 





SCIENTIFIC SERIALS. 


‘THE Quarterly Journal of Microscopical Serence for August 
contains —On the outgin of vertebrates from Arachmids, *by 
W Patten (plates xam and xxiv) As a full descriptien of * 
the author’s observations could not be published without con; 
siderable delay in this article of sixty pages, he gives a shoit 
account of the facts bearing directly on the subject, and at the 
same time presents his theoretical conclusions Recognizing the 
€ Annelid theory ” as sterile, the autho: thinks that since verte- 
brate morphology reflects, as an ancestral mage only, the dim 
outlines of a segmented animal, but stil not less a vertebrate 


than any now living, it is clear that the problem must be solved, , 


if at all, by the discovery of some form in which the speciali- 
zation of the vertebrate ead is already foreshadowed Whyle, 
since of all invertebrates, concentration and specialization of 
head segments 1s greatest ın the Arachnids, ıt 1s in these, on a 
priore grounds, that we should expect to find traces of the? 
characteristic features of the vertebratehead Finding, from time 
to time, confirmation of this preconceived idea, as the unexpected 
complexity of the Arachnid cephalothorax revealed itself, he feels 
justified in formulating a theory that Vertebrates are derved 
from the Arachnids —On the origin of vertebrates from a Crus- 
tacean-like ancestor, by W H Gaskell, F RS (plates xxv to 
xxvm} This paper 1s but chapter one of a very important 
memoir, which approaches the subject of the ancestry of the 
vertebrates from a different standpoint fiom that of Di Patten 
In previous papers the author had pointed out that the vertebrate 
nervous system 1s composed of nervous material grouped around 
a central tube which was originally the alimentary canal of the 
mveitebrate from which the vertebrate arose, and that the 
physiology and anatomy of this syster® both best fit im with 
the assumption that the inveitebrate ancestor was of the Crus- 
tacean, or at least of a proto-Crustacean type In both these 
papeis the author promised to point out the confirmation of this 
theory, which 1s afforded by the study of the lowest vertebrate 
nervous system, viz that of the &mmoccetes form of Petromy- 
zon ‘This promise he redeems in this paper, ın which, to bring 
out as promiently as possible the theory, he discusses the 
nervous system of the Anfnoccetes fh terms of the Crustacean 
Taking separately the prominent features of the alimentary 
canal and central nervous system of@a Crustacegn-like animal, 
he indicates how each one exists in the nervous system of the 
Ammoceetes , In a second chapter at will be pomted out how 
the present alimentary canal arose by the prolongation of 
a respiratory chamber —On thé development of the atrial 
chamber of Amphioxus, by E Ray Lankester, F BS, and 
Arthur Willey (plates xxix to xaxu) The period of develop- 
ment was that before Hatschek’s well-known work stops sheit 
Series of sections were prepayed in order to ascertain the mode 
in which the atrial chamber takes 1ts ongin, and the subsequent 
history of the gill-its, viz as to how the shits onthe left side of 
e 


ee tie ae 


; e 


oe 


N 


NOVEMBER 20, 1890] 


; . F 


NATURE : ; 





ee 


+ 
the pharynxguginate The relation of the larval to the adult 
mouth, and the details of thé curious profess &f the movement 
of %hge.mouth fiom a unflateral to a median position, were also 
« included in the scope of the author’s inqtunies ° 


American Journal of Serence, November 1890 —Further study 
of the solar corona, by Prank H Bigelow The author has 
made a senes*of measures upon photographs of coronal streamers 
taken in 1878, July 29, by Prof Asaph Hall This has been 
done with a@wew of testing the vahdity of the equation that hè 
has assigned to the coronal curves in a discussion of ghem by 
spherical harmonics —Supa@eimposition of the drainage in Central 
Texas, by RalpheS Tair —A desgiption of the ‘* Bérnardston 
Series” Æ metamoiphic Upper Devonian rocks (continued from 
Octoher), byar B K Emerson —Analysis of rhodochrosite 
from Franklin Furnace, New Jersey, by P E, Browning —A 
re-determination of the at®mic weight of cadmfim, by Edw A 


Pargridge —-On the occurrence of nitrogen ın uranmite, and 8n the | 


composition of uraninite in general , conglensed froma forthcoming 
Bulletin ofthe U S Geological Survey, by W F Hillebrand It 
1s found thet mtrogen exts in uranimig in quantities%ip to over 

w= 2 5 per cent , and seems generally to bea a 1elaticn to the amount 
of UO, present This 1s the first discovery of nitiogen in the 
primitive crust of the earth —Anthophyllite from Franklin, 
Macan County, North Carolina, by S L Penfield —Pre glacial 
draine and recent geological history of Western Pennsylvamia, 
by P Max Foshay —On the so-called perofskite fiom Magnet 
Cove, Arkansas, by F W Mai —Experiments upon the con- 
titution of the natural silicates (continued from October), by F 
W. Clarke and E A Schneider 
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Zoological Society, Novembe: 4 —Prof W H Flower, 
F.R S, President, in the chair —The Secietary read a report 
on the additions that had been made to the Society’s Menagerie 
durmg the months of June, July, August, September, and 
October, 1890, and called special attention to several of them 
Among these were a young male example of the Wild Cattle of 
Chaitley Park, Staffordshire, presented by Earl Ferrers, a 
Water-Buck Antelope (Cobus ellapsepoymnus) from the Somalı 
*Coast, presented by Mr George S Mackenzie , an example of 
the Horned Screamer (Palamedea cornuta), obtained by pur- 

a chase, and a young female of Speke’s Antelope (Tragelaphus 
speku), presented by Mr James A Nicolls —The Secretary ex- 
hibited, on behalf of Dr A B Meyer, a coloured photograph 
of a singular variety of the Rose-coloured Pastor (Pastor roseus), 
with a red head, obtained near Sophia, and read a note from 
Dr Meyer on this subject —Mr G A Boulenger made some 
remarks on an early reference to the Syrian Newt (AZolge viitata) 
in Shaw’s *‘ Travels,” published in 1738 —Mr J. J Luster gave 
an account of his recent visit®to the Phoemx Islands, Central 
Pacific, and exhibited specimens of the birds and eggs obtained 
there —Mr Smith Woodward exhibited and made remarks upon 
the calvarrum of an adult male Sazga tatarıca from the Pleisto- 
cene deposits of the Thames Valley The specimen had been 
obtamed by Dr J R Leeson from recent excavations in 
Orleans Road, mi save and was the first tiace of this 
Antelope discovered in Britain —Mr W T Blanford read a 
paper on the Gaur (Bos gaurus) and its allies, with especial 
reference to the exhibition of the first ving Gaur ever brought 
to Europe in the Society’s Gardens He described the characters 
and geographical range of the three allied species of flat-horned 

, taurine Bovines—the Gaur or Sladang (Bison of Indian sports- 
men), the Gayal or Mithan (Bos frontals), and the Banteng 
(Bos sondazcits), and he giscussed the question whether Z 
frontalts 1s ever found in the wild stat —A communication was 
read from Dr A B Meyer, containfg the deSeription of a new 
species of Squuwel from the*Philippine islands, which he pro- 
posed to call Scaz us cagse —Mr R Lydekker read a paper on 
a Cervine jaw from Pleistocene deposits in Algeria, which 
appeared to indicate the formgr existence in that country of a 
large Deer allied to Cervus cashmetanus For this form Mr 
Lydekker groposed the name Cervus algertcus —À communi- 
cation was read from Dr A Gunther, F RS, on the skull of 
the Past African Reed-Buck In this paper Dr Gunther de- 
scribed fhe skull of an Antelope ebtained by Mr H.C V 
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Hunter m Masai Lad, which he identified with Cenpicapi a 
bohor (Ri ppell) from Abyssima He pomgeg ouMthe differences 
from the skull of the Sawth African species, fot w&ich the name 
Cervicapia redunca (Pallas) 1s generally employed —Mr P 
Chalmers Mitchell dés¢ribed a graphic formula, designed fdt the 
purpose of representing geographical distribution, The regions 
were indicated by lines, the sub-regions by symmetrically placed 
numbel$S This formula could be drayyn rapidly, and prigted e 
without enfraving —Mr We Ie Sclater read the desciiption of e 
a Jeiboa from Central Asia, which he proposed to refer to a 
new genys and species of Dipodin under the nagne ZucPrentes 
naso ° . 


Entomological Societ¥, November 5 —The Right Hon. 
Lord Walsingham, F R S „President, in the chair —-Lord Wal- 
singham announced the death of Mr Atkinson, of the Indian 
Museum, Calcutta —Mr A H Jones exhibited a number of Lepi- 
d@ptera collected in June last near Digne, Basses Alpes, wcluding 
Papilio Alexanor, Parnassius Apollo, larger and pale: than the 
Swiss form, Authookarzs tagis, var Bellesna, Lencophasra 
Dupincheh , Thecla spine, Thecla rlcig, var cerni, Lyeana 
a grades, var corretas, Melitaa devone, and Argynnis Euphi œ 
syne —Mr W E Nicholson also exhiltted a collection of « 
Lepidoptera, formed neai Digne last June, which included veryg 
large specimens of Pagelto Alachaon, P Podaltius, Thais 
rumina, var medesicaste, larger and red@r than the Med:t€rra- 
nean specimens, Apatura ila, var elyte, Argynnis adipge, 
var cleodoxa, A Daphne, Melanargia galatea, var leucomelas y 
and many oèhersg-Mı C O Wat€rhouse exhibited the wings 
of a large species of Aftacus, split in halves longitudinally so as 
to show the upper and lowergmembranes—Dr D_ Sharp, 
F.R.S, exhibited a photograph he haderecerved from Prof 
Exner, of Vienna, showing the @icture obtained at the @ack of 
the eye of Lampyris splendidula He stated that*this picture ig* 
continuous and not reversed, and shows the outlmes of lights 
and shades of objects at a distancegas well as of those closer to 
the eye —Mr H Goss exhibited a specimen of Zygena filapen- 
dule, var chrysanthemi, which he had taken at Rhinefield. 
m the New Forest, on July r5 last Dr P Mason said 
this variety was known on the contment of Europe, and was 
figured by Hubner ın his ‘‘ Sammlung,” a copy of which work 
he exhibited He added that he possessed a similar specimea of © 
this variety taken in Wyre Forest, Worcestershire Colonel 
Swinhoe stated that he possessed a similar variety of a species 
of Syntomis —The Rev Dr Walker exhibited seven varieties 
of Melanıpte thuleana, mne of Cor ena mumtata, and a few of 
Noctua confina, ilustratmg the varied forms of these species 
occurring in Iceland Dr Mason said that the only British 
specimens of V .onfiua which he had seen resembling, the 
Iceland form of the species were taken at Wolsingham, Durham 
—Mons A Wailly exhibited and remarked on a number of 
Lepidoptera from Japan The collect.on comprised about thirty 
species, eleven of which, it was stated, were not repysented in 
the British Museum collections —Mr A C Horner exhibited a 
number of rare spegies of Coleoptera, including Agwalota 
crassicornis, Gyll,  humeraks, Kr, and Euryporus preepes, 
Pk , collected at Church Stretton, Shropshire , and also Amara 
nitida, Sturm, Oxypoda amena, Far. Homalota testacerpes, 
Heer, and ZzMocharts apicahs, Kr , from the neighbourhood of 
Tonbndge —Herr Meyer-Darcis exhibited a specimen of Ters- 
tobra physogastia, Gangelb , a new genus and spasies of Brache- 
/ytra obtained In a whiteents’ nest from the Congo Df Sharp 
commented on the interesting nature of the exhibition —-Colonel 
Swinhoe exhibited a collection of moths from Southern India, 
which comprised about forty species {Ie also read a paper, 
describing these species, entitled “Nev Species of Moths from 
Southern India ”—The Rev T®A Marshall communicated a 
paper entitled “ A Monograph of British Bracoftide, Part IV ” 
—Lord Walsingham read a paper entitled ‘‘ African Mucro- 
Lepidoptera,” containing descriptions of seventy-one new species, 
and of the following nine new genera, viz Autochthonus (type 
A chalyn&lus, Wism ), Scalidoma (type Triwa horredella, 
Wkr ), Ba: baroscardm (type B fasciata, Wism ), Odites (type 
O natalensis, Wism ), Jdioptergx (type Cryptolechia obleguella, 
Wism ), Afeci othanma (type AL metalifera, Wism ), Leemocera 
(type Le lyonetiella, Wlsm ), Oxymiichai zs (type O 22ve0cer vinta, 
Wism ), sand Muicropostega (type M anapfasciata, Wism ) 
Several European and American genera were recorded as new 
to he African fauna , ané the occurrence of one Australian and: 
two Indian gener was also noted bd ? 
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Linnen S@ciegyg Novembe: 6 —Prof Stewart, President, 
in the char -Mr E M Holmes exhibiggd and made remafks on 
some little-known seaweeds, iacluding Monostroma Blythu and 
Gaphsiphon aureolus, collected at Taymbuth, Oscellar ca Coral- 
ine from Weymouth, and Schizothrix lai daca from Paignton 
Mr Holmes spointed out that Spermothåmmon intricatum 

egathered near Swanage showed gradual transition to $ Mernert, 


© e » of whichit should henceforth be comswlered only a veget&tive form 
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—Mr George Murray exhibited and described the peculiarities of 
some Balls of Phodymenta formed by a crustacean —Prof G B 
Howes exhibited a specimen of Zama Mrans, with ayssué “‘ nest ” 
which ıt had spun in 21 days in a vessel of sea-water in which ıt had 
been placed Although constantly*watched by day and mght, 
the act of spinning had not been observed —On behalf of Mr 
® W Wilis Bund, Mr Harting “exhibited and made some 
remarks upon a South Pacific Petrel (@strelata torquata, Macg }, 
which had been shot ın Cardigan Bay in December last —@n 
behalf of Prof Martin Duncan, who was wnable to be present, 
Mr P W Sladen exhibited two microscogyc preparations of the 
ambulacral ampullz of Echin, skowing that each ampulla 1s 
gupphed by one offshoot from the main ambulacral water- 
Harting exhibited a specimen of the Baltimore 
eOniole (Icterus Baltemore), which had been lately obtained at 
Balta Sound, Shetland —A paper was then read by Rev Prof 
Herflow, entitled “ A@ontribution to the Study of the Relative 
Effects of Different PÎrts of the Solar Spectrum on the Assimi- 
lation of Plants” The paper was illustrated by diagrams, and 
a discussion followed, in whfch the President, grof di Marshall 
Ward, Dr D H Scott, and others took pait e 
® e 
as Paris, 
2 e 
> Academy of Sciences, November 10—M Hermite in 
fhe chair —New researches upon the synthesis of rubies, by 
MM E Fremy and A Vernguil (fourth communication) The 
enthors have succeeded ın producing rubies on the large scale, 
and of greater size than heretofore The artificial stones are as 
good as the natural rubies for the purposes of the watchmaker 
—Study on the fluor-spar of Quincie, by MM Henri Becquerel 
and Henn Moissan The following conclusions concerning the 


© fluar-spar from this locahty, long considered of special interest 


on account of the peculiar odour it evolves on being broken ito 
fragments, have been formulated ın this paper (1) that the 
fluor-spar from Quincié contains an occluded gas, which 1s seen 
to be disengaged when fragments of the spar are broken under 
the microscope , (2) that all the reactions furnished by the fluor- 
spar from Quincié may be eaplained simply by the presence of a 
smal] quantity of free fluorme in the occluded gas —On the ap- 
proximate reprgsentation of a function by rational fractions, by 
M H Padé —On the analysis of hypophosphorous, phosphorous, 
and hypophosphoric acids, by M L Amat These acids or 
their salts qay be analyzed either by means of mercuric chloride 
or potassium permanganate, provided the conditions given are 
adhered to The most precise method is shat m which mercuric 
chloride 1s employed, but the time required 1s much greater 
—Combinations of mercuric cyanide with salts of cadmium, by 
M Raoul Varet Bodies having the following formule have 
been described— Ld 


et) HgCy,, CdCye, Hgly, 7,0 
. e (2) 2HgCy» CdBro, 4 H,O ° 

(3) HgCy., CdBra 3H,0 

(4) HgCy» CdCl, 2H,0 


~—On the preparation andeproperties of benoyl fluoride, by M 
E Gyenez —Synthests of citriggacid, by MM A Haller and A 
Held —Expermental study of the re attributed to lymphatic 
cells in the protection of the organism against the Bacillus 
anthracis, and in the mechanism of adventitiais immunity, by 
M C Phisalix It 1s sh8wn that the lyeaphatic ganglion plays 
both a mechanical and chemical ré/e it 1s an organgthat arrests 
and considerably modifies the form and vigulence of the Bacz/lus 
anthracis —Expeiimental prodygtion of white tumours in the 
rabbit by the moculation of attenuated cultures of Koch’s Vacil- 
lus into the veins, by MM Je Courmont and L Dor The ex- 
periments indicate (1) primitive local tuberculosis appears to be 
due to the action*of an attenuated tubercular virus , (2) after 
having penetrated directly mto the blood, no effect may be ob- 
served for some months , (3) the artichdar syngvials, at least*in 
young subjects, favour the implanfation of the attenuated tuber- 


cular virus more®but ‘without local traumatism) thgn the visceral } 
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organs —On the®devfopment of Dbadersia banyulensis, by M 
G Pruvot —New researches on the@spores “ol Myxospozgec! 
(structure gnd development), by M P Thélohan —Observations 
of Norwegian salmon, by M J Kunstler —The Coleopterous 
parasites of Acridia the metamorphoges of Mylabrides, by M 
J  Kunckel d’Herculais —On the means (1) o$ recognizing 
sections of felspar parallel to the oro plane, in thin slabs of 
cks , (2) of utilizing their optical properties, by M A Michel 

évy e® 
s AMSTERDAY 


e 

Royal Academy of Scignces, October 2% -Prof van de 
Sande Bakhuyzen in the chair —Mr wan Dieserg having referred 
to his note of January 27, 1872, cencerning t@e dsturbanges to 
which the River Maas 1s pable in times of flood, explained the 
plan by which È ıs proposed that tfe river shall be directed 
through a new mouth in the Amer, the present mouth near Wqnd- 
richem beyg closed Tis work, wach is now in full progress, 
will diminish the said disturbances He gave a general view of 
the detarls*of the scheme,eand compare it with the peoject pro- 
posed, in 1822, by General Krayenhoff, whose plat for the 
separation of the Rivers Waal°and Maas will be executed more 
thoroughly than he intended 
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THE UNITED STATES CENSUS 


E are surprised that so httle attention 1s bein 
gitan here to the totals of the United States 
census which are just being published There ıs 1% mgre 
important 1regosd in the hfe of, a people than 1@ census 
: Accounts of peogress are impossible without it In the 
United Statgs,*also, spectal attention ıs given to the 
census, partly becausegit ıs a réquiremest of the Con- 
stitution, which assigns representatives to States an® dıs- 
tricts in accordance wite the popwlation figures Every 
ten years, in the United States, there 1s a vast gutlay on 
2 (1 
the business, with which outlay nothing spent in Europe 
“can compare But now there are loud complaints all 
over the United States that the record for 18901s wrong, 
that*ghe population of cities and places has been mis- 
counted grossly If these complaints are true, the United 
States might almost as well have had no census at all 
æ <dllthe elaborate work which ıs to be based on these 
population figures is rendered useless before ıt 1s begun 
Apart from the direct Joss to the United States pgople 
themselves, Who lose the information about their own 
affaks the census might have given them, the whole 
world*sustains a loss in being deprived of comparisons 
of many kinds with so remarkable a progress as that of 
the United States Has a colossal blunde:, then, been 
made? and what can be the reason of it? 
. That there 1s a huge blunder, or worse, somewhere, 
° appears quite unmistakable Those who are interested 
gave only to cast their eye over the following table to see 
that something unusual happened to the 1870 census, and 
“hasagain happened to the 1890 census — 


wwe “opulatron of the United States, sence 1800, and increase in each 


decennial period 
Population Increase 
(in thousands) eos 
Amount Per cent 
1800 5,308 — a 
10 7:239 1,931 36 
20 9,634 2,395 33 
30 12,866 . 3,232 334, 
40 17,069 4,203 33 
E 50 23,191 6,122 36 
60 31,443 8,252 353 
70 98,558 7,115 23 
ë 80 40, 156 11,598 30 
, go 62,481 £2,325 244 
° 
* In all this long period the increase of population in the 


United States has been at the nearly uniform rate of a 
third every ten years, with the two exceptions of the 1870 
é cerisus and the 1890 census, ‘in which the increase 1s re- 
*spectively” 23 and 244 per cent only What can have 
happened, first between the 1860 census and that of 1870, 
and next between the census of 1880 and that of 1890, to 
make the results so diffeyent from those of ali the other 
periods? 5 
Now, what happened between 1860 and 1870¢s partially 
explainable These were theyears of the great Civil War, 
in which privation and disease, with death and injuries 
on the batfle-field, had their thousands and millions of 
victifhs Such causes are well known to check the 
growth “of population Unforttinately, also, there 1s 
another partiaS*explanation It has beea admitted on 
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the figures of the «870 census were ın some States falsified, 
with tlee result that m 1880, when the census of that year, 
was takerf, an impossibleeingrease Sf population appeared + 
to have occurred in those States As far as amougt 1s 
concerned, h wever, the former explanatiow has always 
been understood tò be the more serious 

Can any such explanation be given of the small ın- 
crease between {880 ande18g0? The answer is obvious » 
There has been no war or the like occurrence synce 1880 
toecheck the growth of population There is absolutely 
nothing to suggest*why the United States population, 
having increased nfvst rapidly from the beginning of the 
century down to 1880, excepting durfng the war decade 


of 1860-70, should have suddenly had «ts rate of growth « 


: arrested e 
More than this, the period betweeg 1880 and 189odhas 
been one ın which, according to past @xperience, owing to 
the special magnitude of the immigration, the rate of 
| growth sho@ld Igve been as great as in any of the pre- 
vious periods The amount, and @roportion to the popu- 
lation at the previous census, of the 1rgemigration into the 
United States since 1820, has been — r 


peated by the superintendent of the 1890 census—that 
| 
i 
| 
| 





Proportior? to Pe 
Census period Amount population at the 
previous census 

1820-30 128,000 * 1 3 per cent „ 

1830-40 538,000 42 aA 

1840-50 1,427,000 n 

1850-60 2,814,000 122 s 

1860-70 2,264,000 72 3 

1870-80 2,707,000 70 55 ° 

1880-90 5,275,000 105 ia 


Thus, between 1880 and 1890, as far as the element of 
Imnugiation 15 concerned, the growth of population in 
the Unites States was as much stimulated as in any 
| previous decade, with the single exception of the 1850-60 
period There was absolutely no reason, then, why*the 
rate of growth should fall off between 1880 and 1890, but 
a special reason why ıt should not fall off 

When we compare the figures in amount, we"are still 
more bewildered eBetween 1870 and 1880, with an 
immigration of 2,707,000 only, the increase of popula- 
tion 1s 11,598,000, so that, deducting the :mmuigration, 
the increase gvhich is due to the excess of births over 
deaths appeais to be 8,891,000 Between 1880 and 
1890, with ag immgration of 5,275,000, ¢he total ın- 
crease of population 1f 12 225,000, and if we deduct the 
immigration, the increase which as due to the excess 
of births over deaths appears to be 6,950,000 only! The 
excess of births over deaths gvhich was nearly 9,000,000 
between 1870 and 1880 falls to less than®7,000,000 in 
the following , decade, although the population at 
starting was 2 5. per cgnt greater 1 the later than in the 
earher decade Making any reasonable correction for 
the under estnfate m the 1870 census itself, which 1s now 
admitted, we still find these fgures most startling Even 
1f we were to increase the population of 1870 to 40,000,000, 
as the superintendent of the 1890 census now suggests, thus 
reducing the apparent increase between 1870 and 1880 
from about 9,000,000 tgabout 7,500,000, we should still be 
confronted by the fact that, stagting from a larger popu- 
lation, and vith a larger” ımmıgratfon, the excess of 
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e country hke the United States to fall off 


74 bd . + 


2 nn $$ 





a 


° 

births ovér d@athg gn 1880-90 would have been from 
25 to 30 per cént more than in the*frevious decade, or 
at, least 9,500,000, whereas jt appears to be under 
7,000,000 The figures of the 1890 census are therefore, 
quite incredib 
* The superintendent of the 1899 census has isgued an 
“explanation, which does not, we fear, amount to very 
much ® He mgkes a great deal of the errors in thg 1870 
census, which we have already glanced at, &nd asserts 
that the rate of growth of pepulation, when proper 
corrections are made, was much less than 30 per cent in 

e 1870-80 period, so that the rate of 244 per cent 
between 1880 and 1890 does not show a great falling off 
But while he makes too much of the 1870 errors in 
amount, he makes no mention at all afithe much larger 
immigration between gI880 and f8go than ın the previous 
d&cade, which should have made a difference of at least 


c 4p per cent in the rate of growth in favour of the latter 


as compared with the former period 

A “farther explanation 1s that there 1s a permanent 
tentlency for the rate of growth of the population of a 
ut ghis 1s not 
confirmed so far by any figures of a completely trustWorthy 
kind, whe the falling off in@he rate of growth to be here 
accousged for 1s too great and, sudden to be explained in 
Bych a mannér 

The blunder is thus left quite unexplained, and the 
people of the United State8, we may hope, will not fail to 
see tott It concerns wider than merely national in- 
terests that the blunder should be seen to For purposes 
of comparison, every census in the world 1s thrown out 


eLooking at the causes of the errors in the 1870 census, 


viz an attempt to understate the numbers of the people 
in Democratic States, and at the special complaints of 


e under-statement which have now come from New York 


and other Democratic centres, we have altogether too 
much reason to fear that the cause of the blundering is 
politecal But, whatever the cause may be, ıt should be 
stringently lodked mto 





SPIDERS’ WEBS 
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American Spiders and ther Spinning Work a Natural 
History of the Orb-weaving Spiders of the United States, 
with Special Regard to thew Industry andelfaiits By 
Henry C McCook, DD Vol II pp 1-479, with 5 
Coloyred Rtates and 4o01 Woodcut Fiıgwes (Phila- 
delphia Allen Lane and Scott, 1890) 


S a notice of vol P of the above work (NATURE, 
4 vol xhi p 244), 1tsobject and scope were explained 
Vol 1e, now before us, fully jestifies what was there stated 
as to the thorotghness with which the available materials 
on the subject have been brought together from all sources, 
and for the first time pfesented to the world as a whole 
A similar pepular treatment also of ths mteresting 
and most inportant part of the subject 1s again here 
observable Vol 1 was oc@upied with the snares 4nd 
web- “spinning of orb weating and some other spiders, 
principally in relation to the getting of their hvehbood 
Vol u treats of these spiders in respect to the propaga- 
tion of theirekind, and web-spiniimg asesubservient to 
this Vol 1 yg fact, presemts us wath spiders safely 
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arrived at matufity,‘and forming® their snares and webs 
with all the diversity and perfection peculiar to eec? 
species, While vol n takes them up at that pomt, and 
shows them to us in all the different peculiarities peitain- 
ing to the performance of the ultimate objegt of their 
existence Naturally, therefore, the volume before us 
bebins (part 1, chapter 1), with an account of th@sexes 1n 
their relation to each other preparatory to actual pairing 
s e 

This lattereand the points arising out of ıt ferm the staple 
of chapters 11 and m , which complete parte A eertain 
air of sentimental allusion, which appears fo gervadesthe 
author’s methodeof presefting this part of his subject, is 
perhafs merely a matter of taste, and so beyond the 
province of scientific crigcism Itanay be, however, that 
this, whilegt certainly adds nothing to scientific accuracy 
or progress, dees add % the popularity of the “subject, 

which 1s evidently throughout the work one of its authors 
great objects On the small size of many male spiders 
compared with their bulky females, Dr McCook doesfot 
appear to accept the views of a former writer upon 1t, m 
which 1t should be observed that the primitive equality in 


the size of the sexes ıs by no means implied , the general » 


rule being that the male 1s the smaller of the two But if 
it be gyanted that the female had a propensity for attack- 
ing and devouring the male, those males which‘happened to 
be the smallest and most active would be the mosé likely 


to escape, and perform the functions of the sex , natural * 


selection would then come in, and operate gradually in thé 
direction of lessening the size of the males That there 
are numerous spiders, and gioups of spiders, in which the 
sexes ate nearly equal in size, or live in amity together, 
or m which the males are furnished with some pro- 


tective armature against the ferocity of the female, , 


proves nothing against the theory of the action of natural 


selection in lessening the size of the male in such cases ” 


as those where a devouring propensity existed and was 
otherwise unprovided against , 
approach to equalityin size existed and became protective, 
o1 where some othe: protection became developed, there 
would be no need, ın fact no case, for natural selection in 
the direction of diminished size, there being no advantage 
to be gained under it The drift, however, of the author’s 
reasofiing on this subject (p 7) 1s not very apparent 

Part u treats of the “ Maternal Industry and Instincts 
of Spiders”, embracing the formation of cocoons for the 
1eception of their eggs, and the bringing into existence 
of the young, which naturally leads (part m1) to the 
consideration of the life of the youn% while still engaged 
in the struggle for existence necessary for the survival of 
the fittest The dispeision of spiders on the approach of 
maturity leads to an account of theu method of locomq- | 
tion on gossamer lines and flakes, completing past i 

Part 1v enters into the subject of the senses of spiders, 
and their relation toe habit *The structure of the 
eyes, and theif functiogs are gone into in consider- 
able detal The remarkable flosition ofethese organs 
in the males of some specieg—such as Walckenaera 
acuminata,” Blackw , in which they are seated near 
or at the top of a very long slender kind of footstalk 
—is mentioned, and it is supposed (p 298) éhat this 
might give the male spider an advantage whengin 
search of the female, put, apart from this explana- 


tion not being warranted by any known &cts as to the: 


Ne 
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habıts of the spider, it frould seem fo be well enough ac- 
Counted for as the refult of excess,of vigour or gtl force 
belonging to the stronger or male sex The’action of 
natural selection would operate here also, indirectly, and 
these and ther similarly excessive developments would 
only be checked when they tended to become, or became (as 
in some @ages they indeed appear to have nearly become), 
positively detiimental, or at any rate disadvantagtouy to 
the sex The,senses of spiders—“ smell,” “heating,” and 
“ touche’—dre then gane into’ In connection with the 
sense of “eating,” varieus stock stories about spiders 
and the effect of musigal sounds "pon them are detarled , 
but such small credit 1s attached to them as 1elatin#*facts 
on which any scientificeconclusions can be based, that it 
would hardly seem to have been worth while tẹ swell an 
already Bulky volume by their fepetitiow Chapter x 
of pait iv ends with the details of the stridulating power 
of some spiders and its probable purpose Chapter x1, 
on “te colour, and colour-sense, brings part iv to a 
conclusion The more brillant colouring and ornamen- 
tation of the male spider, in some groups, is accounted 
efor by the preference supposed to be given on the part of 
the female to males thus ornamented But it does not 
appear that this preference is yet proved in any instance 
as a fact , not can ıt be fairly argued that, because sexual 
excttement often leads the male to display ıt ım curious 
‘anticf and contortions, it therefore follows that the 
female ıs in the least mfluenced by it, whereas im fact, 
as she ıs stated to be (p 63), the female ıs generally an 
unmoved spectator. Doubtless the male frequently suc- 
ceeds in his purpose after such displays—jost hoc cer- 
tainly, sed non propter hoc The author having come to the 
conclusion that the female prefers the male for his bright 
colours, we are not surprised to find it argued, conversely, 
“thatin those groups where it ıs the female sex which 1s 
the largest and bears the brightest hues, ıt 1s the less 


yor gaudy male who ıs helped and influenced ın his choice 


by the increased size and excessive coloration of the 
female The argument here also does not appear to 
have more real weight than ın the former case, 1f even so 
much On the subject of adaptation of the colouring of 
spiders to their surroundings and its beneficial effect, the 
‘opinion is expressed that, considering the great exposure 
to enemies of numbers of brilliantly coloured and con- 
spıcuous spiders, no generalization 1s yet warranted No 
weight seems here to be given to the supposition that 
some of these exposed spiders may be distasteful as food , 

while it 1s admitted Phat many, as those of the genera 
Gasteracantha and Acrosoma, are protected bv their 
spiny armature, and, ıt may be added, by their generally 
hard integument The theory of “warning colours” 
„1S dismissed as inapplicabl@ to spiders Adopting the 
experiments of Sir John Lubbock and Mr and Mrs, 
Peckham, spiders are cofisidered #0 possess a sense of 
colour, but when we are told®that a test case was 
afforded by aespider wifose eyes Mad been purposely 
blinded with paraffin, our confidence in the resyJt of these 
experiments will perhaps be, a little shaken , since it is 
gravely argued from this test case that, because a blind 
spider exegcised no apparent choice of one colour over 
another, this "pioves that the apparent preference of a 
spider before blinding was a rue choice, and that 
there exists a geloul-sense in certain spylers Chapter 
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xı gf part v ıs on that most inter&ing fart of natural 
history ın all its °departments—resemblance to other 
objects both inantmate and animate, with the Chuges 
and consequenges of the resemblance pace will not 
permg us to follow the autho: in the detaifs of this pait, 


of his subject The chagteg will bë read with pleasure and, , , 


interest by most observers , but we may perhaps rgmark 

that there as at times an apparent tendency to take 
inability to *percdive any resulting advantage from the 

resemblance as a proof*that the resemblance is not the 
result of natural selection ° 

Chapter xu of part v treats of the enemies of spiders, 

apd their mfluence on habit This subject is, of, course, 
closely connected with protective resemblance , and by no 
means the least interesting part of this chapter 1s the 
account of some tiuly parasitic spiders—Afzmetus raters 
Jector and others These take up theneabode in the webs 
of other spiders, and after eating the rightful owners 
regale themselves at leisure upon gts eggs and yong 

Part v, ends with chapter xiv, on “Death and its Dis- 
guises, Hibernation, and Death feigning” Natural death 
may be almost quid to be an unnatural event in the history 
of most of the creation, excepting @an , but perhaps mote 
frequent instances as it are’ seen bathe entofnologist 


a® 


and araneologist, than by other naturalists Soffle of , 


our British Drasszd@, in the genus Cludbzona for ifstancep 
may often be found sewn up in a nest of Jeaves drawn 
together, with their egg-sac, brooding over it, m varous 
stages of lethargy, sometimes so shrivelled and comatose 
as to be almost incapable of movement These spideis 
probably drop to the earth with the opening of the nest for 
the exit of the young, and at once die when their prog@ny 
begin to hve The author gives interesting details of a 
simula: kind ın reference to spiders of the family Epe:rzde 
far removed from the Drassıdæ, and we have also noted 
it ın another family equally remote from both, Thomeszde 
“ Death feigning” 1s considered to be perfectly voluntary, 
though perhaps developed out of an original state® of 
“fnght-paralysis” , contrary to the opinion and explana- 
tion given by Darwin of this habit The concluding part 
of the book, part vi, contains an account of fossil Spiders, 
a subject which, though bearing very little upog the 
“ spinning work of spiders,” has a very strong and an 
micreasing interest of its own It appears to be well 
treated ın thegwenty-three pages here devoted to it We 
cannot leave this necessarily very incomplete notice of Dr 
McCook’s bulky volume without drawing esgecial atten- 
tion to the numerous Qor) woodcuts, and the coloured 
plates, with which it is so profusely and usefully ilus- 
trated The greater part of these are engraved from the 
author’s own original drawings, and evidence a skill as 
well as a power of patient observation scartely equalled 


in any contemporary work on natural history 
° e OPC 





MR BASSES BLEMENTARY TREATISE ON 
, 2YDRODYNAMI@S AND SOUND 
An Elementary Treatise on Hydrodynamics and Sound, 
By A°B Basset (Cambridge Derghtgn, Bell, and Co 
London George Bell and Sons 1890) 


HEN the Senatqof the University of, Cambridge 
decided to adopt the quggestion of 1 the Special 
Board for Mgshematics to include the Glem€nts of hydro- 
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dynamıcs an? thestkeory of sound among the subjeqis of 
Part I of the Tripos, teachers of thé8e subjects naturally 
laoked to Mr Basset to provide a text-book that should 
meet the wanjs of students preparing for the examina- 
tion, and he* has responded to the demand with, great 
, promptitude The pretent treatise 1s designede he tells 
us, for those who are reading for this examination and 
other$ in whigh a knowledge of these subjetts 1s required 
If the purpose of the book had been defferert—uif, for m- 
stance, it had been written as a purely scientific training 
for hydraulic engineers, or for uge 1m a physical laboratory 
—it would have had to be conceived m a very different 
vem We should have looked for full explanations of 
elementary concepts, frequent appeals to experiment, 
constant arithmetical interpretation ofsthe analysis, and a 
large proportion of physical reasoning If, however, the 

ook ıs to be judged by the standard it aims at, 1t must 
ebe regarded as an admirable specimen of an examination 
book The proposiyons are clearly set out in a method- 
wal order They are isolated from each other as much 
a$ possible, and proved individually by the use of ap- 
propriate principles Tle examples are gpr the most part 
well chosen, and calculated to initiate the studen? into a 
great variety of thatips anf dodges with which the ex- 
amırmrs are likely to be fAmihar, and no more ıs 
* generatly given than would be useful ın wnting out book- 
work and solving problems 

We proceed to a detailéd account of the work 

Thé treatige is divided into two parts, of which the first 
deals with hydrodynamics, and the second with the theory 
of sound. In the first part there are five chapters Chapter 
e i eats of the kinematics of fluids and of the general 
equations of motion. We are glad to see that the author 
has given prominence to the “flux method,” and has had 
the courage to restore the elementary parallelepiped which 
Prof Greenhill affects to despise , for the purposes of an 
elementary treatise the value of this artifice 1s too great 
to $e lost Very welcome also 1s the proof of the import- 
ant principlé at the foot of p 11, first stated exactly in 
the larger treatise, vol 1 p 234, and apparently due to 
Prof Gfeenhill (“Encyc Brit ,” Art “Hydromechanics ”) 
We could wish that the theory of the boundmg surface 
had Been as fully explained The same chapter 1 con- 
tains a short account of sources, doublets, and images, and 
electric and magnetic analogies are given which add much 
to the usefulness of these sections 

Chapter 1b treats of the motion of a sphere and of the 
motion of Certain cylinders in ®an’ infinfte flud The 
descent of the sphere under gravity 1s very nicely worked 
out, the usual ambiguity being avoided by explicitly in- 
troducing the distancé of the centre from a fixed horizontal 
plaife. Theeresultant pressure on the sphere is calculated, 
and the equations of motion deduced from Newton’s 
second law The chgpter concludes with an interesting 
account of the resistance of a hqiid to the motion of a 
spherical péndulum ‘This chapter gontams an exception 
to the general plan of the york Mr Basset appears to 
write hydrodynamics cg# amore, and cannot always be 
restrained from trying to teach the student sémething 
which he will rfot be called upon to write out *We refer 
to his account of recent researches in the theory of,the 
resistance 8f viscous fluids 

Chapter n» 1s eccupied With the er the motion 
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of a single soli@ in*an infinite “iquid. Thys part of the 
subyect1s less elementary than the shies which are traat@d 
in the bo8k, inasmuch as the machinery of moving axes 
has to be intioduced The authog has cleverly avoided 
the use of Lagrange’s equations and Routh’g method of 
ignoration of co-ordinates, but it must be confessed that it 
18 sometimes a little difficult to see how some@oé the terms 
1n the equations are obtained by means of the principles 
invoked @ The student may well be puzzled to account 
for the term —M’g in the equation of motion ‘of the sphere 
onp 69 The most interesting problem @isgissed mm the 
chapter is thas of the*motion af an elliptic cylinder 
Drawings of the path of the centre of gravity in the three 
cases of qgscillation, reyplution, are just complete revolu- 
tion, aréegiven In the first case, the path, looks some- 
thing hke aneorthogomal projection of a curve of sines, 
and the cylinde: moves so as to have turned through the 
maximum angle when the centre is at an inflexion, it 
then turns back, and the angle described goes thybugh 
a periodic oscillation while the cylinder moves over a 
wave-length In the second case, the path looks like a 
nodal trochoid, and the cylinder makes one complete reg 
volution in the time taken to pass from a node to the next 
consecutive node but one In the third case, the path 
looks lıke a nodal cubic with an inflexion af infinity. The 
cylinder moves from infinity with its major axiseinittally 
parallel to the asymptote , at the furthest extremity*of thé 
loop ıt has turned through a 1ight angle, and it then gdes 
off to infinity ın the opposite direction, and only turns 
through two right angles in the whole length of its path. 
Other interesting things 1n the chapter are the application 
of the theory of helicoidal steady motion to explain the 
necessity of rifling guns, and the theory of the motion of 
a cyhnder in a fluid bounded by a fixed mgid plane, 
leading to the suggestion of the realization of “action af 
a distance” by means of fluid pressure 

Chapter iv 1s devoted to liquid waves 
tary problems are treated very elegantly “Long waves” 
are in the first place regarded as a particular case of 
progressive harmonic waves, and the “exact theory” of 
long waves in a canal comes afterwards This seems to 
us the most natural order Another point of interest 1s 
the ‘discussion of a case of instability, due to Lord Ray- 
leigh. Mr Basset has done well all through to insist 
upon the importance of investigations relating to stability 

Chapter v 1s occupied with the theory of rectilinear 
vortices The vortex hne is treated as an ideal mut of a 
vortex cylinder, and some cases if which the cylinder 3s 
of fimte section are discussed We think it unfortunate 
that in treating the elliptic vortex cylinder the value of 
the constant D is not given, as ıt 1s directly proportipnal 
to the circulation , but the student reading the section 15 
certain to take ıt to be an arbitrary constant The 
simplest cases of motéon of a straight vortex in a bounded 
space are treated by tl method of mages The chapter 
concludes with néw proofs bf Helmheltz’s celebrated 
“laws of vortex motion” 4 brief account of Sir W 
Thomson’s theory of “ vortgx atoms” would have been of 
interest here 

Part 11. of the treatise deals with the theory of sound, 
and contains five chapters The first of ‘these (chapter 
vi) is intoductory, and explains the relation of musical 
| notes to the vgbrations of bodies, and tkg connection’ be- 
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e tween sound and the propagation of waveg in an It 1s | rest of the chapter s‘occupied with spherRal wavgs We 
adynirable ratiter for cagiciseness than fo. completeness of | have here Lord Rayleigh’s solutions fof &1) Aprely radial 
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Chapter vu 1s occupied with the vibrations of strings 
and membranes, nearly the whole of it being devoted to 
transverse vMrations of strings The method of acoustics 
is adopted, as developed in Lord Rayleigh’s treatise 
consists in‘afsuming the motion to be periodic, and de- i 
pendent upon a function called a nomal function, inea 
series of whiah Arbitrary functioms can be expanded Mı 
Basset has changed the nomenclature, so that the “normal | 


co-ordinate of Lord Rayleigh is here called a “normal ' blemishes we have hadeoccasion to notice will not » 


function” Is this intéhtional? The méthod adopted 
dispenses with the necessity of proving Fourier’s theorem 
Other things in this chapter worth? of note are*the for- 
mation ang discussiongof the equation of moti8n for a 
string subject to viscous resistance and under the action 
of a petiodic force, leading to a particular illustration of 
the well-known theory of forced vibrations 

Chapter vi 1s occupied with the theory of the vibra- 
tions of bars It opens with an account of the stress in 
a bent bar, and we have here the first hint in an Enghsh 
Book on acoustics of any difficulty in that subject Ina 
footnote Mr Basset clearly states the nature of the 
assumption usyally made, and furthe: expresses his ton- 
victign that it is not rigorously true, describing the 
character of the change in the equations of motion if a 
more exact theory were adopted It ıs a good thing to 
have mentioned this The rest of the chapter 1s devoted to 
the lateral vibrations of bais The differential equations 
are obtained by the use of the stress equations, the idea 
of the method of formation being taken from a paper by 
Dr Besant, and the frequency equations are given for the 
warlous cases of ends supported in different manners 
Although, perhaps, a discussion of them may be beyond 
the purpose of the book, we cannot help thinking that a 
few numerical results would assrst in the comprehension 
of the subject r 

The two last chapters deal with the theory of waves ın 
ar Chapter 1x contains the formation of the differential 
equation of vibrations, and a discussion of the value of 
the velocity of sound as given by Newton and Laplace’s 
suppositions respectively Toexplain the latter an account 
is given of the thermodynamics of gases, leading to the 
relation of pressure to density when the changes are 
isentropic 

Chapter x contains an account of some of the simpler 
problems of plane and gpherical waves We find hetre the 
theory of the notes in a doubly closed pipe, and a short 
discussion of the forced vibrations produced by attribut- 
ing an arbitrary periodic motion to a disk at one end of 
the pipe The interest of vibrations in pipes hes rather, 
as it seems’ to us, in the cases where the pipe has one or 
both ends open Even when these are treated as 
“loops,” something may be done, fowards, a theory of 
organ pipes The relation pf the notes in A ‘stopped”’ 
to those in an “$pen” pipe is not even given as an ex- 
ample, nor do we find anye account of the interesting 
problem of reflexion of waves en a pipe at the stopped or 
open ends The next subject treated ıs the reflexion and 
refraction of plane waves at a surface of separation be- 
tweer®two gases, this 1s very nicely worked out, the 


equations and conditions being very clearly given The 
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disturbance within a mgid spberical envelope, (2) the 
vibrations in a conital pipe ; (3) the resistance of thè ais 
to the motion of.an oscillating sphere, ang the theory 
of the seattering of plane waves by a small sphere 


the velocity potential ın a series of spherical harmonics 
—the only instance in the book of the use of these 
e 


functions 
The book ıs well printéd and nicely bound The few 


seriously diminish its value, and Mr Basset 1s to be con- 
gratulated on having produced a work that ceytainly 
ought to achieve success AEHL 
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LOWNE ON THE BLOV-FLY = 
Anatomy, Physiology, Morphology, and Development of e 


the Blow-fly (Calliphora erythrocepigda) PartI By 
B Thompson Lowne, FRCS,F LS, &c (London . 
R H Potter, 1890) S 
M R.eLOWNWS new woik on the blow-fly, of which 
Part I has just appegred requires the serious 
attention of all who occupy themselvesith insect ana- 
tomy 


they did not know before š 

Mr Lowne has written before on this subject , His 
earlier book (1870) on the blow-fly was theemanual of 
what we may now call a past generation of insect-ana- 
tomists, who studied it zealously, and, we fear, often got 
hopelessly puzzled with its many difficult passages Tle 
present publication 1s not a new edition, but a totally 
new work, and the author nas only thought ıt worth while 
to mention his earlier memoir quite casually in one or 
two places The interval of twenty years has enabled 
Mr Lowne to make great advances in the knowledge of 
his subject, and his old treatise on the blow-fly may now 
cease to be read 

This increase of knowledge 1s due to laborious micro- 
scopic investigation, and to a lengthy, though fnot ex- 
haustive, study of a hterature which 1s copious, techngcal, 
and very largely German The student has to thank the 
painstaking author for many new facts, and also for a good 
deal of information, which, though not new, was previously 
accessible only to specialists 

Perhaps the emost anteresting remarks whith we have 
found in Part I relate to the imaginal disks (it would be 
better to call them imaginal folds), ehose curious inward 
growths of the larwal epidermis frgm which nearly the 
whole body of the fly ıs ulgmately fashioned fi 
Lowne’s account should be carefully examin®d by those 
who have hithertg been content with text-book informa- 
tion, or the descriptions of Wetsnfann, which, original 
and brilliant, as they were, required rectificgtion on a 
number of speclal pets We can look forward to a 
discussion of these imaginal @lds far more interesting, 
and at the same time s:mpler,ethan any that present 
knowledge. has produced Such a typg as Covethra 
(which, by the way, 1s misquoted as Chironomus in the 
note*to p 77) shows a sfight telescoping of thg imaginal, 
antenna within the larval lead Other types, as yet 
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Ita] last problém, as here sales, requires the expansion of > , 
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It contains the results®f a diligent and protrfted . 
inquiry, and will teach even specialists a good deal ‘which © 





invaginationg, wh@l@ the Muscidz farm the extremeeterm 
of the series At this moment we want above all com- 
par&tive studies, and till they are’ supphed, minute 
descriptions ef highly special cases are hardly intelligible 
ew biologists seem to be aware of the interes@ing re- 


ìe « search which hes open to anye competent stifdent ina 
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well-selected series of Dipterous larve and pupe It 
will ultimately be necessary to include gthere insect- 
orders, for imaginal folds are not pecular to Diptera 
Many Lepidoptera are instruchve in this connection, 
eFieris, for example, as J Dewite (Bz0l Centralblatt, Bd 
ui p 582) points out, exhibits that connection between 
the sutures of the clypeus and the antennary folds whæh 
the author (quotmg Mr Hammond) Ifas noticed on p 43 
The subject 1s not sufficiently worked out for popular 
greatment, and the ‘beginner who takes up Mr Lowne’s 
account of the development of the fly has many a hard 
enut to crack 

‘phe new work gpntains many interesting particulars 
concerning the lf&history and minute structure of the 
blow-fly , there are not, a few useful figures, and the 
bibliographical 1eferences are tolerably efttenstve , If the 
succeeding parts are @qually full of matter, the treatise 
will m&ke a resi considerable addition to our know- 
ledg® è ° 

e Nevertheless there are some faults to be pointed out 

The arrangement of the matter 1s not always convement 
or buņinous , see, for example, the place (p 12) chosen 
for the defintion of an insect and the defimtion of 
morphology Now and then an ill-considered remark, 
perhaps having no close connection with the subject in 
hawid, distracts or misleads the reader Why should the 
author go out of his way to speak of mammals, birds, and 
reptiles as “separate and divergent genetic series” 
(p 26), a proposition by no means so evident that it can 
be thrown in as a passing illustration! Surely Mr 
Lowne, by thinking twice, would have saved his readers 
from puzzling over that strange remark (p 7) that in all 
insects (this ıs apparently the sense) there 1s no ccelom or 
“distinct continuous body-cavity ” 

We sifall await with much curiosity the promised pioof 
of thg hepatic function of the Malpighian tubules Mean- 
while we can only wonder in what sense the author uses 
the word fepatzc We shall also be glad to learn the 
reasons for believing in a “ metenteron,’eas defined on 
Pp 17 

No, one 1gterested in insect anatomy 1s dikely to adopt 
all Mr Lowne’s views, but no suca person can hesitate 
to admit that he offers us a substantial contribution to his 
favourite subject LCM 
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OUR BOOK SHELF , 


A Treatise on the Dzdeases of the Sheep, being a Manual 
of Ovine Pathology espectally adapted for the use of 
Velercnaty Practiteoners and Students «By John Henry 
Steel (London and NewYork Longmans, Green, and 
Co , 1890 ) bs 

SHEEP and their diseases have had but httle attention 

from the ‘veterinary profession, and consequtntly this 

work, just published by Mr J H Steel, one of the most 
astute and giccessful veterinary pfactitiopers and teachers 
of the present day, must be Jooked upon as the result of 
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ımperfegtly dgs@ibed, exlnbit deeper and more complex | an important gtepein the nghf direction. Though we 


admit the author’s ability and the probable usefulness of 
the book, yet the mpst conspicuous feature connécted 
with it 1s°the evidence which it gives of how very httle of 
a sound, practical, and useful natuye 1s known by scientific 
men im relation to sheep No claim is made to origun- 
ality in the subject-matter produced, and fdebtedness 
fg the various authorities quoted 1s freely acknowledged 
There is, however, a, distinct want of di€chmunation 
begweeh those who are the leading authorities on certain 
subjects end those who are not One whqcould write the 
three names, Walley, Wilfiams, and Gamge? in the order 
presented, shows he has no regard fo: preeedence in yrtue 
of merit Gamgee in ys day was perhaps She greatest’ 
genius who ha& ever adorned th@ veterinary piofession, 
and Wilhams 1s unquestionably the most successful livgng 
author o§vetermary werks of a hẹæh order Entrors of an 
extraordynary kind appear where the writer, who 1s not 
himself familiar with tlte subject, attempts to énMirge upon 
the statements of others from whom he quotes, for ex- e 
ample, in writing of the tick, ked, or fag (Melophagus 
ovinus), he says “the anımal buries its head and proboscis 
in the skin, and once fixed hangs on for months e It ıs 
nimble and active, and sometimes as large as a horse- 
bean” Any entomologist familiar with sheep cannot 
fail to see that the author has mistaken the grass-tick 
(Ixodes) for the sheep-tick (Afelophagius), which belongs 
to a different genus, and has confounded the habits of the 
two ereatures in an extraordinary manner, Apart from 
errors of this kind the work 1s fa: from complete, but 1f 
due care were taken to correct mistakes and to censuft as 
additional references such recent works of a superio? 
kind as “ The Animal Parasites of Sheep,” by Dr Cooper 
Curtice, published at Washington by the United States 
Government during the present year, the second edition 
might be made a most serviceable, interesting, and 
valuable volume 


Wild Beasts and their Ways 
FRS Two Vols 
1890) . 

No one who has read any of Sir Samuel Baker's books 

of travel will need to be told that he has all the mstincts 


By Su Samuel W Baker, 
(London Macmillan and Cos 


and aptitudes which, under favourable conditions, make ~a 


a man an emment sportsman He 1s, however, much 
more than a sportsman , as he himself says, he has never 
hunted without a keen sense of enjoyment in studying 
the habits of the animals pursued In the present work 
he 1ecords some of the experiences he has had in vaiious 
parts of the world, and stugents of natural history will 
find im his narrative much that cannot fail to interest 
them The book 1s not, of course, in the strictest sense 
scientific, but it has points of contact with science, and 
these will make it as welcome to zoologists as it is sure 
to be, for other 1easons, to general readers Sir Samuel 
confines himself to wild animalgwhich he himself has 
had opportunities of watching, so that all the incidents and 
scenes he biings before us have that kind of freshness 
and vividness which can belong only to descriptions that 
embody the results of direct personal observation The 
works admirably illustrated by reproductions of drawihgs 
prepared by Mr Dixon $ 


Properties of Mattere By P © Tat Second Edition. 
(London Adam ang Charles Black, 1890 ) 
THIS 1s a revised and considesably extenged edition, and 
the author has paid special attention to points in connec- 
tion withevhich difficultes hael been found Among the 
more important additions eare the results of some of 
M Amagat’s splendid and hitherto unpublished work 
1elating to the compression of liquids exposed to enor- 
mous pressuies ‘This in itself, when completed, wyll, as 
the author remarks, “form a singularly interesting and 
practically new branch‘of the subject ” i 
° 


regard to it which call for a brief notice on my pat 


#of other differences, as follows 


NOVEMBER 27, 1890] 


. A 





NATURE 








Our Fancy Pigeons By George Wre e Cheap and En- 
e larged Editon (ondon Elliot Stock, 1890) 

THe title of this book does not give quite an accurate 
idea of. the contents, for ın the first part there ıs a good 
deal about fishing ang things ın general, and the third is 
a collectiog of “rambling ornithological notes” In the 
second part, however, the author deals systematically 
with the pguter and other “ high-class breeds,” and offérs | 
some remarks on minor varieties of fancy pigeogs Mr 
Ure ıs a lively wnten and his facts and opjnions®are 
presented ag the results of long-continued personal study 
and experiment e 


bd . 
Alexis an8 His Flowers By Beatrıx F Cresswell 
(London ‘f Fishér Unwin, 1891) ° è 


THIS pretty volume is intended for boys and gurls, and, | 
as it 1s brightly writt@, ought t® be read by*them with 





pleasure. Jt contains much guaint and enteresting ' 
“ flowerfore ” F ° | 
. LETTERS TO THE EDITOR 


(THE Edrtor does not hold himself responsible for opinions ex- 
pressed by his correspondents Nerther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications | 


Dr Romanes on Physiological Selection » 


In his tw@ latest articles dealing with this subject, Dr 
Romanss has made certain statements as to my position in 


In his original paper, and in the summary of it published in 
NATURE, Dr Romanes adduced variations mn regard to fertility 
and sterility as the fundamental fact in‘physiological selection 
A few quotations will show this He says “It becomes 
almost impossible to doubt that the primary specific distinction 
(meaning sterility) 1s, as a general rule, the primordial distinction” 
{NA1URE, vol xxxiv p 339) Again, he enforces this as against 
Darwin's view that sterility was a consequence or concoutant 
‘“My theory, on the other hand, 
inverts this order, and supposes the primary distinction to be 
hkewise (in most cases) the primordial distinction” (Zc, p 
363) This 1s very clear, but to show that he limited the term 
t‘ physiological selection” to the results supposed to arise from 
this phenomenon, we have his reply toMr Galton, who urged a 
fact also dwelt upon by Darwin—the psychological disinclination 
to mate between many varieties—as an important factor in the 
differentiation of species ‘‘Now I have fully recognized this | 
principle as one amongst several others which ıs accessory to, | 
although independent of, physiological selection” (Zc, p 407) | 
A lutle further on he again statgs his fundamental fact thus , “‘ If 
my theory 1s true, ıt must follow, as Mr Galton says, that such 
unions would be more or less sterile, and, as this sterility is | 
itself the only variation which my theory supposes to have arisen 
zn the first instance, ex hypothese we can have no means of 
observing whether or not the individuals which present this 
variation ‘consort with outsiders,’ or with those individuals 
which do not present 1@ (Zc, p 407) As if to leave no 
possible doubt as to the special point of his new theory, he 
again enforces ıt in the following passage ‘‘ And forasmuch 
as the sexual separation arises only by way of a variation locally 
affecting the reproductive system, when the variation ıs first 
sexually separated, it will in gill other respects resemble its 
parent stock, and so be able to compete with it on equal 








Now surely all this maRes it absolutely clear that Dr 
Romaney’s theory of physiological election, $o far as it had 
any ouginality, was founded on the supposition of sterility- 
variation alone, Srising in an otherwise undifferentiated species , 
and he claimed that such vaniafions ‘‘ cannot escape pe preserv- 
ing agency of physiological selection,” and that ‘‘ physiological 
selection must be quite as vigifant as natural selection, and it 
seizes upon the comparatively unuseful variation of sterility 
with even More certainty than natural selection can seize upon 
any yeful varidtions” (Zc, p 364) 

These last statements, by the truth of which alone the use of 
the term “selection” can be justified, I showed by two care- 
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fully considered cases to be absolutely gunf@inded,” and the 


exa®& opposite of what must really occur {/@, p 467, and . 


“Darwinism,” p 182) Having thus proved that “‘ physiological 
selectzon,” ın the onlf form elaimed by Dr Romanes as ofiginal, 
does not exist, and that the only modes by which degrees of 
sterility between Yistinct species can arise are tRose discussed or 
sugge€ted by Darwin himself, with the addition of the posible 


action of natural selectine in increasing incipient sterilitye e ı 


between slightly differentiated forms, willit be believed that I 
am accused of having appropriated the theory pf physi8logical 
selection witlgout oe Re ' In the Nineteenth Century 
(May 1890, p 831), Dr Romanes says of me ‘‘ He presents 
an alternative theory to e&plain the same class of facts Yet 
this theory 1s, purely and simply, without any modificatio: 

whatsoever, a restatement Of the first principles of physiologic 
selection, as these were originally stated by myself” And now, 
1 the October issue of an American magazine, The Montst, he 
has an article entitled ‘‘Mr A R Wallace on Physiological 
Selection,” ın which {be original main point, of sterility-variations 
alone leading to and constisuting ‘‘ physiological selection,” 1s 
almost entirely ignored, and the various modes by whioh 


isolation ıs produced between incipientespecies or in which 4 ® 


infertility arises ın correlation with other divergent characters 
are all claimed as forming part of the theory of physiological 
selection He quotes from ‘‘Darwinf¥m” my expositi& of 
the effects of partial infertility arısıng between ‘“‘ two Mi i 
in process of adaptation to somewhat different modes of lfe 
within the game grea,” to show ‘‘ h&w unequivocal and complete 
1s Mr eWallace’s-adoption of our theory” (Zhe Afonist, No 1, 
p 11) “Our” refersto Mr Gylick, who 1s taken into partner- 
ship by Dr Romanes And again he spess of ‘thé peculiar 
position to which he bas eventwally gravitated with refeħce to 
my views—professing hostility on the one hahd, while rg? 
producing them as original on the other” (Ze, p_19} 

I have here confined myself tq showing, by Dr Romanes's 
own repeated and emphatic statements, what was the essantial 
and original theory to which he gave the name of f physiological 
selection” The whole of this special doctrme I have argued 
agaist as unsound, because, on close examination, 1t proves to be 
qute inadequate to produce any such effects as are claimed for 
it 
matter of fact, and do still, wholly reject this fundamental and 
essential part of the theory—the only part which had even a 
pitmé facie claim to originality I also totally reject the two 
subsidiary doctrines on which Dr Romanes lays great stress as 
adjuncts of his theory—that of the mutility of a large proportion 
of specific characters, and that of the powe: of isolation alone 
‘without the aid of natural selection” to produce new speqes , 
while, so far as I know, the only pomtsın which I agree with him 
are those in which we both make use of Darwin’s facts and adopt 
Darwin’s explanation of them Yet, notwithstanding this rejec- 
tion of all that 1s special in his teachings, Dr Romages has the 
hardıhood to assert that I claun them as my own, that I merely 
restate his theory ‘‘ purely and simply, without any modif[cation 
whatsoever”, and that my adoption of his theory ‘‘1s unequivocal 
and complete ” 

I leave it to others to characterize these extraordinary state- 
ments in the teems that fitly apply to them 

ALFRED R WALLACE 


» 
Attractive®Characters ın Fungi E 

I NOTE ın your issue of November 6 (p 9), Mr Straton 
mentions the fact of the common mushroom spores being un- 
productive until thay have passed thiough an animal host, 
naming horse, sheep, and oxen, hut ıt appears to me it must be 
rendered equally fertile after passing thioughethe larVie of 
beetles, flies, &c, else how could nurserymen supply spawn 
with mycehum ieady for generation? It is possible, therefore, 
that though larger animals act very oft@¢n_ as hosts to mushroom 
spores, insects are mainly responsible foi their reproduction 
The soft spofigy gature presents but little resistante to the ovi- 
positor, and most musfiooms if examined in a state of decom- 
posityon will be found perforafed by maggots, the larva of 
Diptera and Coleoptera e 

It ip Possible that a sustained high temperature 1s necessary 
to the first/stage of development ın fungi, wilfch 1s admurably 
attained in the living host, but ıt 1s probably immatenal whether 
theemycelium 1s develope@ on the excreta of mamgnal or insect 
Heat is evidently*a geat factor even in the second stage of 
germination, ag the sê called ‘ Sawn ” wilbremein dormant for 


Whethe: I was right or wrong ın doing so, I did, es a è 
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a long penod @nlesg 3 isapplied I well remember a peculiar 
case in pointe A wiid hill-top covered gyith gorse and baacken 
was to be taken into cultivgtion, it had been untufed, the 
turvés and gorse being piled ın heaps and burned on the ground 
(many acres in eatent) now ieady for the plough It was in 
the month of Rugust While these heaps were still smouldering, 

e these came two days of heavy rain, immediately afterpsprang 
up like magic an immense crop pf mushrooms, chiedly close to 
the ash heaps They were unusually large, and the tops were 
very ®rown—scarcely to be distinguished from the baie earth 
they grew on.’ e bd 

These germs must have been gradually’ collecting under the 

turf fo. yeais, beaten in by the weather, the moss slowly giow- 
ing over and hiding them from the air and heat The removal 

© of the turf exposed them, when, f8rced by the extraordinary 
heat of the burning heaps, they suddenly sprang into existence 
In afte; years, when the ground was unde: cultivation, they 
were seen no more, for the reason, prqpably, that when the 
plant-life was all destroyed, a great part of the msect-life went 
with it, and thus the means of pr@pagation was lost 

è Biarritz, November%3 R. Harc THOMAS 


P S —I have nevtr actually seen cattle or hoises eat mush- 
erooms, but that goats certainly eat some kinds of fung: I can state 
pogtively, as last year in Norway, I had an opportunity of per- 
sonally observing thegfact A party of us were walking through 
tbe pine forest , one of the peasants was leading a goat down 
the mountain fiom a sæler to his farm below My companions 
called me to look at the goat, which had stopped en the path- 
way, and was greedily njpbling at a large piece of sp@nge-like 
fungus, guch as one finds commonly inthe woods She speedily 
ate itall up Weé"®xpressed some surprise, but the peasants told 
e us gots werg very fond of andeften eat fangi —R. H T 
e . 





As stated by Mr Cookg (NATURE, November 20, p 57), 

these 1s an apparent contiadiction between the impossibility of 
finding out some process of ‘‘impiegnation” previous to the 
formation of the spores in Hymenomycetes, and, on the other 
hand, the occurrence of forms suspected to be ‘‘ hybrids ” 
' A very remarkable statement im De Bary (‘Morphol u 
Playsiol der Pilze,” § 1, p 2), however, may perhaps afford a 
clue to the mystery, viz the occurrence of amalgamations 
between hyphz originally produced fiom distinct spores Might 
not such a process as this possibly lead to “hybrids,” if those 
spores belonged to distinct species? w 

Freiburg, Badenia, November 22 





f was shown the other day, ın a wie cellar, completely 
eacluaing ligift and fresh an, a remarkably beautiful growth of 
fungus, covering the wall and floor, toa depth of 4 inches in 
places, gnd suggesting cotton wool in form and colour When 
taken up 2nd pressed, it turned brown and emitted the character- 
istic fungas smell I should be glad -g learn the name, and 
wheiffer the pure white of the fungus 1s due to the total exclusion 
from light MHM 


Doppler’s Principle, . 


Tuis subject was referred to in NATURE some months ago, 
but, althoug]f the question 1s comparatively simple, there ıs one 
point of some importance which was®not then brought out and 
to which I have never seen any reference The change in pitch 
1s, of course, due to the ĉhange in the rate at which the cycles of 
disturbance which constyute the wave-motaon fall upon the ear 
To getermine this change of gate, ıt 1s necessary to consider (1) 
the space occwpied by each cycle , (2) the relative velocity of the 
wave-motion and the observer Consideration (1) 1s connected 
with the velocity of the source of sound, and ef wave-length be 
defined as the shortest @istance betwegn two vibrating particles 
m the same phase, then the space occupied by each cycle may 
be called the’wave-length If, howeve: waveelength be defined 
as the distance which the wave-motion tiavels through the 
medium darmg the “period ” Bf yibration of the soundingebody, 
then the wave-length so defined 1s unaffected by the motion of 
the sounding body Tt 1s ın connection with this pomt that there 
1s generally som@ ambiguity ın the usual terms of explanation 

Let s denote the position of the sounding body, and o 

a 
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that of the olgervm If æ denote the velofity of the 
observer, a’ the velocity of the sgundings body, m that 
of the medium, and y the velocity of sound, then “dering 
the “ pefiod” of the vibration of the sounding body 


the disturbance travels, through thee medium, a distance ~,. 
where 7 1s the fiequency of the vibration Durnf& this nerod, 
leowever, S 1s displaced to s, a distance a’ » and, gyying to the 
mofion èf the medium, the disturbance orginally starting from 
s, althoug& traversing a length = through a pedum, only 





b 
reaches a point a at a distance 2s” from @ gbe dsiance, 
n 
i _ ° 
sa = Zt <=, is thus the actual distance between two 


particles ig the same phagg, or gives she effective wave-length 
The velocity of the motion through the meum is v, and 

therefore fts velocity reitive to o 19 given by ® +a- m. 

Hence, ın one’second, the number of effective wave-lengths 


which fall upon the ear 1s expressed by a 


wa 7ta- ny 
v+ -m . 
That 1s, the pitch of the note heard at 018 given by 2’ ® This 
as the formula given by Piof Everett in NATURE, vol xlu p 81. 
Cambridge, November 18 R W STEWART 


The Comb of the Hive-Bee 


Ine recent article the Bishop of Carlisle puts forward, as con- 
clusive objections to the perfecting of the cells tn the comb of 
the hive-bee by natural selecuon (1) the fact that gther 
hinds of bees continue, (2) that the sterile workers cannot 
transmit favourable variations k 

But (1) othe: bees, however mferior ın comb making, nfay 
have advantages ın other respects, thus the humble-bee can 
reach the nectar of flowers that are not accesstble to the common 
hive-bee (2) Favourable variations in the workers would pre- 
sumably or possibly appear in the further swarms thrown off 
from the hive or home from which these proceeded , and further, 
seeing that the workers are really females, the queens in the 
swarms so thiown off may mherit and transmit the favourable 
tendency Wm KNIGHT 

Savile Club, 107 Piccadilly, W , November 22 ° 


A Swallow’s Terrace? 


Mr A G Vernon HARCOURT has just shown me, in his 
boat-house at Cowley Grange, a specimen of swallow’s architec- 
ture unlike anything I have seen or heard of The nest, which 
1s itself normal, ıs placed at the end of a small beam extending 
from the top of the door to the angle of the building This 
heam 1s about two feet and a quarter in length, and four inches 
bro#d ‘The nest 1s at the end rxt the door, the whole of the 
rest of the surface of the beam 1s occupied with an adjunct to the 
nest, which looks as if ıt had been meant for the family to perch 
and roost on It consists, like the nest, of a foundation of dried 
mud, carefully covered with dry grass, and it 1s obvious that 
much care and pains were spent on its construction Its length 
(excluding the nest) 1s nearly two feet, 

Mr Harcourt thinks that the nest was built late last summer, 
but he did not notice it then, or discover the use of this 
curious terrace Can any of your readers parallel or explain it ? 

W WARDE FOWLER 

Lincoln College, Oxford, November 20 . 

e ° 
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Araucaria Cones 


IN answe: to the Duk@of Argyll's inquiry respecting the coning 
of the Araucania zmébrica®% 1n the British Isles, I beg to state that 
there have been, within my own @gnizance, sgveral instances of 
the same durirg the last thirty or forty years 1n this country, 
notably ate Maresfield in Sussexg at Bicton in Devonshire, and 
especially at Chatsworth ‘Yhe famous avenue of them at 
Chatsworth frequently produced cones during the last ten years 
of the trees’ existence prioi to 1860, when the memorable severe 
frost on Christmas Eve completely destioyed the whole avenue, 
despite the artificial screens of branches of evergreen shru@s that 
had been annually adopted for their protection fhem severe 
winterly weathgr, so I have been mformeg Py a trustworthy 
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a Terregles House, near Dumfries, were in fruit 
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eye-witness,e who also stated that the cgnes produced by the 
trees in questien eos seedless The tiees, curiously, 
wéregill females, and had no opportunity of impregnation In 
further reference to the dicectous character of this@genus of 
Confers, I am informed that the Maresfield trees, as indicated, 
failed to produce fructif@rous cones until males were planted 
within smitablg proximity to them Pertaining, further, to the 
sexuality of the Araucaria, I believe that a distinguishing 
character egigts in the size of the foliage, that of the con® 
bearer being considerably the larger 
Bearmg on the sudden fyution of the Inveraray tree, 1? maybe 
interesting to r@late a parallel case, which occurre@ upwards 
of twent yeafsggago, when I was residing mm the neighbourhood 
of Stratford-on Ayon AA nespet of that beautiful Spanish 
silver fir ( Pzce® Pinsapo), on one windy day, became prostrate, and 
exposed, to my suipriejethe greatei® portion ef its main roots 
m a fungous, diseased condition, thus solving the probler® why 
the* tree had for the last {ew years assumed a stunted growth 
Fortunately, hpwever, as two or three bf the main ro8ts on one 
side of thg tree remaingd intact, I rgsolved to rais@ it to its 
former pesition, after having cut away every vestige of diseased 
sor broken roots, which was successfully accomplished by 
the aid of a stout rope and pulley-block, and a dozen able 
men , Subsequently the tree did not appear to suffer mateually 
from t@e trying ordealit had beensubyected to, and my anticipations 
of its resuscitation were shortly afterwards justified by a healthy 
renewed growth, and the interesting appearance, in the course 
of two o1 three years, of a crop of beautiful cones, specimens of 
“hich I exhibited at one of the Royal Horticultural meetings in 
1869, and for which a “Special Certificate of Mert” was 
awarded Evidently the cause of this abnormal fruition—as in 
the case of the Inveraray Araucaria—was owing to arrested 
growth In conclusion, I may add that I failed to discover the 
real caus@ of the decay of the Picea’s roots, but attributed it to 
sometlfing unsuitable in the almost impervious damp subsoil, the 
fungous condition being only consequential 
WILLIAM GARDINER 
Harborne, Birmingham, November 15 


P.S —Respecting the sexuality of the Araucaria, ıt would be 
mstiuctive as well as interesting could any of your corre- 
spondents define any comparative specific character possessed 
by the plants, such, for instance, as the foliage or general habit, 
Ahen m their earlier life, and whereby they may be dis 
iinguished —W G 


EARLY this summer the Araucarias of large size around 
Many of the 
shed cones were lying at the base of the plants Several years 
ago I saw a fine Araucaria in fruit m the manse garden, 
Colvend, Kirkcudbnghtshire , but learned from the incumbent 
that the sight was a rare one About the middle and end of 
October, this year, we had numerous trees of the mountain ash 
from which the leaves had fallen, but which stood glittering, 
laden with red berries Clouds of fieldfares arrived, at *first 
noisy and shy, perching on the tops of larch-trees They 
devoured these beriies, and, getting bolder, invaded my garden, 
and clustered on a mountain ash in such numbers that there 
could not be less than 200 at one time At two visits of one 
hour each, in one day, every berry disappeared from that tree 
Now the flocks of fielafaies are no longer visible, and the berries 
of the hawthorn and other wild frut do not seem to attract them, 
while not a berry of the mountain ash could be piched up for 
many miles James SHAW 
Dumfriesshire 
e 





THE GENESIS OF TROPICAL CYCLONES 


CCORDING to the views of De Hann, 4s explained in 

a previoug number ofthis jounal, (Nov 6, p 15) the 
storms of the temperate zone originate, not in the convec- 
tive ascent of warm damp «ır (an explanations however, 
which he appears to admit 19 the case of tornadoes), but 
in great vortical movements of the upper air-currents, 
which comgnence over the equator as the anti-trades, and 
set continuously towards the poles, being gradually 
diverted gastwards in consequence of the earth’s rotation 
Owing to the spherical form of thé earth’s surface, these 
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curients become uregularly congested astthty necessarily 
converge on reaching higher latitudes? @nd thus give rise 
to anticyclones, or tracts of excessive accumulation and 
pressure, and to cyclonic vortices in the intervals eAd> 

| mitting this view as at least highly probable, the question 
now to be considtred 1s how far similar cofditions hold 
good M low latitudes Do the cyclones of the tropecale 


e 


zone originate in like manner, o1 are they not rather e e 


primarily due to the conditions of the lower atmosphere, 
to the production and condensation of vapous over a calm 
1egion, and the creation of an upcast current ? 

In the first place, it gs to be observed that in low 
latitudes those causes which impede the even flow of the 


upper currents are at æ minimum Their tendency toe 


congestion must vary as the contraction of the degrees of 
| loggitude in successive parallels of latitude , and whereas 
| between latitude 49° and 50°, for instance, this amounts 
to 16 per cent of the length of the degree, and between 
50° and 60° to 22 per cent pbetween a and 15° it 1s httle 
more than 3 per cent Accordingly, the non-periodia 
oscillations of the barometer, which, ın Europe, frequently 
amount to an inch ın the course of a day or two ase 
cyclones and anticyclones successigely sweep past, in 
the latitude of Madras (13° N) rawely much exceed a 
tenth of an inch in the whole course of a month. Bat 
cyclones originate certainly as dow down as latitude 8°, 
and insgances hive been recorded in 7° and even 6°14 
On the other hand, the suppose@ alternative cause, viz 
the production and condensation of vapeur, 15 atà maxi- 
mum ın low latitudes, and the facts recorded by @liot, 


Pedler, and others who have traced out the @arly history, * 


of Bay of Bengal cyclones, go to show that their formation 
1s deteimined by the mush of a saturated current from 
the equatorial sea, and that this ınrush 1s preceded,be at 
least one or two days of disturbed squally weather ın the 
birthplace of the storm Moreover, the evident relations 
of these storms to the features of the te1estrial surface, 
always in the early stages of their existence, and fiequenjly 
after they have been maturely developed, seem to admit 
of no other conclusion than that they are, primarily at 
least, phenomena of the lower atmospheric strata, even 
though at a later period the vortical movement may be 
imparted to the greatly elevated anti-trade, and so be 
carried forward into higher latitudes And lastly, as Dr 
Hann has himself shown, the temperature test, whichehe 
rightly appeals to as c1uctal, and which in has hands has 
led to the overthrow of the condensation theory of extra- 
tropical storms, does not fail when applied (as far as the 
data admit of) to the case of tropical cyclones On each 
of these points some,further elucidation is necessary 
First, as regards the place of their origin , and in these 
remarks I shall restrict myself to the storms of the Bay 
of Bengal and the adjacent Indian continent, which have 
been more clesely studied than those of other tropical 
seas A chart given by Mr Eliotin his recently pub- 
lished “Hand book of Cyclonic Storms inethe Bay of 
Bengal” shows that theg are generated with ‘about*equal 
frequency in all parts of the bay betweeen N latitudes 8° 
and 18° Between latitude 18° anď the Bengal coast they 
are much more frequent, though generally of less 1n- 
tensity But they are formed gery rarely indeed overany 
part of the Indian peninsula I can remember but one 
such case during an experience of many years’ daily study 
of the weather®charts And although they onginate 
somewhat more frequéntly in Lower Bengal during the 
height of the monsoon, even these instances are rare 
in comparison with those of storms generated at the head 
of the bay during the same samson With but few excep- 
tions, therefore, they are formed, only over the sea, and 
these exceptions are nearly all iestricted to the low plain 
immediatély north of the bay If the @rgimal impulse 
were a voitical movement of the higher atmosphere, it 
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would. be auficfit to account for this practical limitation 
of the storrg cra@il® to the surface of the bay , whereas 
on the alternative assumption the réason ıs obvious 
ext, with respect to season and antecedent circum- 
stances The fierce and destructive cyclones which ac- 
company tfe changes of the monsoéns are generated 


e chiefly in the south of the bay in the spring &nd late 


@e 


e they never attain to any great strength 


e tribution of the season 


autumn, and further north atethe beginning of the summer 
andın “he earlier autumn months , while during the height 
of tfe summer monsoon, the less severe storms, which I 
have elsewhere distinguished as “cycloni@ storms,” are 
formed in the extreme north ofthe bay, and occasionally, 
though rarely, over the plams of Bengal, ın which case 
Over the storm 
cradle at the outset, and everywhere to the north of it, the 
atmogphere is calm and sultry, or moved only by lyght 
variable winds , and at the change of the monsoons, when 
storms are formed far out in the ay, the atmospheric 
pressuie is nearly uniform alleover the bay, and even over 
e the land there are“only those slight differences, ıt may be 
either of excess ot defect, that are due to the normal dis- 
Cyclone formation seems to 
be, but httle if at all affected by the barometric condi- 
tion of the atmosphere over the Indian continent But 
storms always originate somewhere beyond the northern 
limit of that saturated, equatorial atmosphere which is 
itself fed by the southern trade winds, afd isthe geservoir 
from which is drawi@the rainy summer monsoon In 
this dérection the pressufe ıs always somewhat higher, 
buteantil the cyclone has farmed, the gradients are gentle 
Thas thè average birthplace of storms advances and 
recedes with the northein limit of the southern monsoon, 
being always situated beyond ıt ın the region of nearly 
usifgrm and relatively low pressure, calms, or light and 
variable wigds, which extends over a greater or less area 
beyond that limit 
Over the cradle of a storm, the formation of a vortex 1s 


é abways preceded by disturbed squally weather, during 
wW 


ich the barometer falls slightly over the disturbed area 
In most instances this lasts for two or three days, some- 
times longer, and during this period there is but httle 
rain around the coasts of the bay As this preliminary 
occurrence of squally weather 1s a point of some ım- 
portance, I will quote a passage describing it more fully 
trom Mr Elotťs recent work — ‘ The history of all 
cyclones ingthe bay shows that they are invariably pre- 
ceded for longer or shorter periods by unsettled squally 
weather, and that during this period the air over a con- 
sideraBte portion of the bay is gradually given a rapid 
rotatory motion about a definite centre During the pre- 
limfhary period of change from slightly unsettled and 
thieatening weather to the formation of a storm more or 
less dangerous to shipping, one of the most important and 
striking points ıs the increase in the numher and strength 
of the squalls which are an invariable feature in cyclonic 
storms fram the very earliest stages First of all the 
squatls aè comparatively ght ard ar€ separated by 
longish intervals of fine weather, and light variable or 
steady winds, accortling to the time ot year They 
become more frequent, and come down more fiercely 
and strongly, with the ery! development of the storm 
THe area of unsettled and squally weather also extends 
an all directions, and usually most slowly to the north and 
west If the unsettled weather advances beyond this 
stage (which ıt does not necessariby do), ıt is shown most 
cleaily by he wind directions over the area af the squalls 
The winds always settle down into shose fvhich invariably 
occur over an area of bai ongetric depression or cyclonic cir- 
culation, or, in other woids, are changed into the cyclonic 
winds of indraught to a central area oflow barometer and 
heavy rain s soon as the wind directiorfs indicate 
that a definite centre of wind convergence has been formed 
ein the baygit ıs also found that tħe centje never renfains 


an the same position forgany considerab einterval of time, , 
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but that ıt moyes gr advances yn some directaon between 
north-east and west, with velocitigs which enot only differ 
very considerably in,different storms, but also at different 
stages df the same storm ” 

Such being the facts, as gathered from the detailed 
study of a great number of storms, their most probable 
interpretation seems to be somewhat as folbws It may 
ebe taken as an established fact that rain 1s, practically in 
all cases, the 1esult of the dynamic cooling? ascending 

r, afd that whenever the rain is accompanied by squalls 
this ascent is irregular and spasthodic If so, the weather 
that precedes a cyclonic “circulation, as dpScribgd in the 
foregoing paragraph, indicates that overg previously calm 
area the lower atmosphere gradually acf@ures a spas- 
modic ascerling movement, eat first sporadic but 
graflually becoming concentrated as the influx of the 
surrounging atmosphgre impresges a spiral movement on 
the general mass With the influx of the saturated 
current from,the south, this actiow@is greatly @ccelerated, 
and the vortical movement which has originatéd in the, 
lower atmosphere 1s unparted to the higher atmospheric 
current, which carries 1t forwards, at first slowly, and then 
with increased velocity, as the movement grafually 
extends to the higher and more 1apidly moving current 
of the general atmospheric circulation’? Were the seat of 
the original disturbance in the bosom of the upper 
current, it 1s difficult to see why the disturbed conditioh 
of the lower atmosphere should remain stationary during 
the encubation of the storm, or why ıt should exist some- 
times for two or three days in anticrpatioh of the spiral 
circulation, which, on this hypothesis, 1s the degermenin 
impulse of the whole phenomenon . . 

I am not aware that anyone has as yet made a special 
study of the circumstances under which the storms of the 
temperate zone originate Some of them doubtless enter 
this zone from the tropics But as the result of a some- 
what cursory examination of the Atlantic charts published 
by the Meteorological Council, others appear to be formed 
very rapidly either as secondary eddies in the circulation 
of the North Atlantic atmosphere around Iceland, or im 
the V-shaped depressions between two neighbouring 
anticyclones In neither case does there appear fo be 
that prolonged incubation that characterizes the Bay of 


Bengal storms , notwithstanding that heat and vapours™—y 


must be far less active agents in high than in low 
latitudes Indeed, this consideration seems to add support 
to Prof Hann’s views, while it also tends to strengthen 
the probability that tioprcal and eatra-tropical storms 
arise from a different class of actions 
Further evidence that tropical cyclones are orginally 
an&@ chiefly phenomena of the lower atmosphere 1s 
afforded by the fact that even the most violent storms 
are often broken up by hills of very moderate height 
Notably was this the case with the destructive Backer- 
ganj cyclone of November 1, 1876,a very laige and 
violent storm, which nevertheless broke up on reaching 
the low hills of Tipperah , and perhaps a majority of the 
cyclones that cross the Coromandel coast from the bay 
aie dissipated by the ghats and hill-groups of the 
Carnatic, few of which exceed 5000 feet in height In 
these cases, a disturbed state of the atmosphere indicated 
by heavy rain outlasts the Cyclone sometimes*for two ox 
three days, but the strongly-marked vortical circulation 
disappears ° be 

It has bee: suggested to me by Prof Hann that even 


. 

* This assumes, of course, that the poleward current of the general carcu- 
lation exists normally above the calms and variable currents of the monsoons, 
and such is*equally the assumption ofthe opposite hypothesis ‘Lhe obser- 
vauons on the progress of the Krakagio dust-cloud indicate only 1 very rapid 
westerly current, circulating around the globe in the equatorial zone in 
August lLhose of the movements of high cluuds at Calcutta and Alla- 
habad, at a much less elevation thanthe Krakatdd dust clow@l, indicate very 
variable diiections in the summer and avtumn, but ehiefly southerly at 
Calcutta, anc west or south-west almost eaclusively at both stanon® during 
the remainder of the year ge the tables in the ‘Weather and Climates of 
India,” pp 60, 6r 
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if the severecyclones of the transitiogal periods of the 

monsoons a1ıse yn the gay I have above indicated, the 

miftes but more lasting “ cyclonic gtorms” of July and 

August which are generated in the extreme noitf of the 

bay, and which often traverse a great part or the whole 

of Central and North-Western India before they break up, 

may ne dess be formed in the same manner as those 

of the temperate zone But this seems to me extremelye 
improbable® e With the single exception of the place of 
their origin, the circumstances of their formatidh ag 

essentially identical with those of the forme® class 

Moreover, thé@tgack which they SImost invaniably follow 

seems, to be determined py the distribution of the 

monsoon curfénts, being along the trough of low pressure 
which hes between the easterly and wester™ branches of 
the monsoon of Northern India Although the bel? of 
broken hilly ground running acress Central Jndia is 
generally traversed by the storm vortex, the winds which 

mainly fee@ it from the bay have e clear sweep up the 
great Garigetic plain, and those from the Bombay coast, 
after surmounting the ghats, have a tolerably unimpeded 
course across the Deccan plateau, whereas in such cases 
as t Backergan) cyclone, the whole broad range of 
the Arakan Yoma, from 5000 to 7ooo feet in height, 
presents an obstacle to the single feeding current from 
the Bay of Bengal 

® I come lastly to the crucial test of temperatuie—to the 
question, namely, whether the mean temperature of the 
air-column in a tropical cyclone 1s such as to render ıt 
specifically ligiter than the surrounding atmosphere, and 
thereforeesuch as to promote an ascending movement 

We have indeed in tnis case no high-level observations 
to appeal to, such as are furnished to Dr Hann by the 
Alpine and other mountain observatories for the storms 
of the temperate zone But Dr Hann has made a 
rough computation which enables us to bring ıt fairly 
to the test, and which in the case of European storms 
was found to give a result entirely justified by obser- 
vation Ina paper published in the September number 
g£ the Meteorologische Zeatschrift he has computed the 
temperatuies of the air-column over a tropical cyclone 
at different elevations, on the assumption of adiabatic 
cooling, and has compared these with the average 


errnormal temperatures of the atmosphere at the same 


elevations as deduced from the observations of Newera 
Eliya, Dodabetta, and Antisana_ As the result, he finds 
that the mean temperature of the former 1s probably 
about 2° C higher than that of the latter, and therefore 
such as to produce an upward movement of the cyclonic 
atmosphere, with an acceleration equal to about ;3q of 
the force of gravity It may indeed be somewhat greater 
than this, smce in his computation Dr Hann has assumed 
a temperature of 28°C or 82°4 F, and a relative 
humidity of only 80 per cent for the atmosphere of the 
cyclone at sea-level In point of fact, observation shows 
that in a cyclone in the south of the bay the temperature 
at the sea-level is 79° of 80°, but that the air ıs saturated, 
or close upon saturation Making this correction of the 
data, the mean temperature of the cyclonic an-column 
will be about 3° C higher than that of a normal atmo- 
sphere, equivalent to an accelerating force of mgg of 
gravity 

From every point of view, then, whether we regard the 
place and circumstances of*their orgin, their behaviour 
after formation, the:r physical constitution, dy the relative 
activity of the cayses suppoged to be concerned in their 
production, the conclusion seems irresistible that tropical 
cyclones originate ın a manwer quite different from that 
ascribed to the storms of the gemperate zone , that they 
are in their early stages a disturbance of the lower atmo- 
sphere, ang that the primary impulse ıs given by the 
ascent and condensation of vapour 

The&e remarks apply only to the “cyclones” of the 
beginning and end of the summtr monsoon, and the 
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“cyclonic storms” of the summer month fhe storms 
that tyaverse Northerp India in the “inter, and early 
spring, which always fravel eastward, and but very rarely 
descend within the tropic, are of quite a diffesent, 
character, and may not improbably o1iginate in the 
manner saggested*by Prof Hann 3 

z HENRY F BLANFORDP e 





* TRE DE MORGAN MEDAL" 


JN 1869 Lord Rayleigh commenced the long series of 
papers and memoirs in Mixed Mathematics, which 
the Council had ın viet ın making the award, with © 
an article (Phzlosophical Magazine, vol xxxviu, third 
sergs) “On some Electro-magnetic Phenomena con- 
sidered in connexwn with the Dynamical Theory,” 
founded on Clerkylaxwell’s celebrated ‘‘ Dynamical 
Theory of the Electro-magnetic Fie]d” (Phil Trans, 
1865), the subject being “ Examples of Electro-magnetic + 
Problems illustrated by comparison with*their Mechanical 
Analogues” I may add, to complete the key-note, thus ¢ 
struck, of Lord Rayleigh’s scientific gcareei, that these 
theoretical results were followed up im.the next year by 
an account of “ An Electro-magnetic Experiment,” viz? 

the magnetizing effect of an induced current as dependent 
on the self- and? mutual inductions of the cucuits— 
an early instance of the author’? practice of making 
theory and experiment, or concrete ewemple, illfstrate 
one another This combinason of experimental Mth 


mathematical skill and fertility of resource” hassbeen e` 


conspicuous in Lord Rayleigh’s later memoirs on the 
“ Determination of the Ohm andéB A Unit of Resistance 
in Absolute Measure” (Roy Soc Proc, vol axxiv safid 
Phil Trans , vol clxxi1, 1882) . 

Confining myself to those earlier memoirs and papers 
by Lord Rayleigh ım which mathematical investigation 
predominates, the next which calls for notice is oge 


ri 
of considerable length, “On | QnuQuwadp (QnQn’ being 


Laplace’s coefficients of orders 7, 72’), with an Application 
to the Theory of Radiation” (Phil Trans, 1870), in 
which, instead of the two Q’s being multiplied together 
and integration then effected, the flank of the difficulty 
1s ably turned and the object attained with comparative 
ease The mathematical results are illustrated by the:r 
application to the problem of “finding the stationary 
condition when a uniform sphere 1s exposed to ragzation 
from infinitely distant surrounding bodies ” * 

“ A Memor onthe Theory of Resonance” (Phil, Trans, 
1871), 1s the first of Lord Kayleigh’s numerous essays in 
the mathematical theory of sound, which were pre- 
liminary, or have been a sequel, to his well-known 
Treatise, of wh¢ch the two volumes appeared successively 
in 1877 and 1878 

The subject of the Memoir is an investigagjon of air- 
waves (of the fundament&l note) in hollow spaces, whose 
three dimensions are smal] in comparison with the wave- 
length, and which communicate with the atmosphere by 
necks similarly hated The theery ıs shown to be 
applicable to cases of multiple resonance, as when two 
or more such hollow spaces are connected bf necks and 
communicate with the external air by necks 

The question Of the calculation gf c, a factor or co- 
efficient occurring in sbme of the differential equations, 
1s treated in @ noteworthy manner, suggestedeby the re- 
mark that, if the air Were replaced by uniform conducting 
matter, of umit specific condu@ting power, and the sides 
of the vessel by insulatois, c weyld be the measure of 
electric fonductivity between the interior of the vessel 
and external space, “an analogy freely availed of, 


casicn of the 


 A@dress to the London M@hematical Soc ety on the 
ovember 13, 


presentation of the De® Morgan Medal to Lord Rayleigh, 
1890, by the President, J Je Walker, Ft Se š 
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much yeu o@ution being thereby? avoided on account 
of the greate completeness of electrical phraseology ” 
Having bined our Society in °?871, Lord Rayleigh 
conymenced that series of communications in Applied 
“Mathematics, by which our Proceedings have almost 
every year sence been enriched, with aepaper in Physical 
e Optics, “On Verdet’s Explanation of Coronas” Wol i 
p 267), in which a fallficy of rgagoning in his maéhematical 
work 1s pointed out, but its disappearance in the result 
expl@ined? | : 
This s the first of many mmportant papers evincing the 
critical manner ın which Lord Rayleigh studies the work 
of his predecessors or contempéraries, while sympathetic- 


e aly and appreciatingly recogniging the value of their con- 


tributions to the progress of Physical Science 

To the fourth volume of our Proceedings was con- 
tributéd an important triad of papers, — s 

(1) “On the Vibrations of a Gas contained within a 
Rigid Spherical Envelope,” a, probl@fn 1efeired to in the 

e Memoir on Reson¢hce, in which the author indicated the 
only case of the evibration of air within a closed vessel 

e Which had prior to that tıme been completely worked out, 
the motion being assumed to be irrotational The solu- 
udfis of the differeyfial equations are expressed in terms 
af Harmonic Functions, and, incidentally, interesting 
theorems in Operations, are proved, if in Laplace’s Co- 
efficients u 18 replaced by the first o1 @ecofd power of 
the Operative symbol é — djdy, the Operand being 1/y 

I weuld suggest to th®se having leare and taste 
for gguch a research the possibility of these theorems 
being genesalized for any positive integral power of the 

® Operator. 

(2) The second paper, On the Disturbance produced 
byea Spherical Obstacle on Waves of Sound,” begins 
with ‘a series of mathematical lemmas of great interest 
the exparsion of the velocity potential in a harmonic 
series, with special consideration of the case of its being 
finite at the poles, and an independent solution of the 
c@&se of plane waves , a method leading to an expression 
in terms of Bessel’s Functions of fractional order being 
explamed and applied A comparison of the two results 
gives a relation of gieat elegance between a Laplace’s 
eee of order 2 and a Bessel’s Function of order 
a+ 

gn an Appendix, the expansion of the Velocity Potential 
for spherical] waves 1s worked out 

Intimately connected with this second of the thiee 
papers are two which appeared in the Phzlosophical 
Magad#iwe for April and June 1871 
Sky, 1ts Polarization and Colour,” and “ On the Scattering 
of Isght by Small Particles,” discu$sed mathematically 


“On Light from the | 


The latter paper, setting out with supposing both density ` 


and rigidity of the media variable, snows that there can 
be no direction in the plane perpendiculargto the incident 
ray ın which the scattered light vanishes Hence, either 
there ıs no difference of rigidity (the supposition of the 
former paper), and the vibrationgar¢é no/ntal to the plane 
of polarization, or no difference of density, and the vibra- 
tions are parallel toethe plane of polarization—which 
latter alternative ıs then disproved °, 

(3) The third of the tnad of papers referred to 
beđrs the tle, “Some General Theorems relating to 
Vibrations,” with which the Author “had lately become 


° 
* What regretful though® are stirred up by the recollection that Cle-k- 
Maxwell joined ma discussion of ths paper commenced by Sir W Thom 
son! From 1871 to death Prof Maxwell was 1 frequerg participator in, 
as well as contributor 19, our meetings * Quig desido Ve 
2 The volumes of the Philosophical Magazine for the same year (1871) 
contain two other optical papers of @reat interest — e 
“On Double Refraction’ (vol xh), in which the mathematical treatment 
of the subject, by supposing @ensity to be a funcnon of the girection «f 
vibration, leads to the replacing Fresnel’s ellipsoi¢ by its polar reciprocal 
Reference 1s made @% Stoke~’s Report y 
“On Refiexr 1 of Light from l ransparent Matter” (vol xin ), the object 
of which 1s " to see how far the facts mghtgbe accounted for vy the different 
thypotheses wlgch have been made 1s to the @.nditioof the æther in trans 
parent matter ” 
ee m 
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acquainted during {pe preparation ofa work on, Acoustics ” 
The first principle proved ıs that e the ngtwral periods of 
a conservative system, vibrating freely about a configufa- 
tion of @able equilibrium, fulfil the stationary condition ” 

Some applications of the principle are po.nted out, and 
in wWlustration of one of these—the approximate calcula~ 
tion of a complicated system, but shghtly dftffer irom 
gne of a simpler nature—the problem of the transverse 
motion of a stietched string of shghtly uneQual longi- 
tudinaé density 1s worked out Another instructive ex- 
ample 1% that of the tones of @ square plate when the 
type of vibration ıs such®that the nodal lyts aye central 
an‘ parallel to the edges, the téne beigg then gravest, 
and that in which the diagonals are the nod#! lines * The 
former case is@here disfussed mathematically for the first 
tim& and Chladni’s experimental results shown to, be 
confirmed An impggtant remark on the fosszbilily of 
expansion by Fourter’s Theorem, Laplaces Series, or 
Bessel’s*Functions, 1 a large namber oft ses being 
inferred from physical considerations, 1s added š 

The second principle is that forces which vary as the 
component velocities (absolute or relative) of the vibratory 
motions of the paits of the system may be advantaggbusly 
treated by the method of Virtual Velocities The investi- 
gation leads to the introduction of a function, F (the “ Dis- 
sipation. Function”), which, like the Kinetic and Potential 
Energy Functions, 1s a positive quadratic function of th® 
co-ordinates, and represents the rate at which Energy 1s 
dissyated Its application in the fourth chapter of the 
Author’s great work on Sound will at once ‘occur to those 
acquainted with ıt Finally, a law of reciprogity eof a 
very general character 1s established, relating go the 
interchangeability of forces and motions of any two types 

The subject of Reciprocal Theorems in Dynamics has 
been recently (January 12, 1888) treated in our Proceed- 
ings by Piof Lamb, led thereto by a reciprocal theorem, 
proved by von Helmholtz in a paper “ On Least Action” 
(Credle, vol c), which seems much the same as Lord 
Rayleigh s, 1f somewhat more generally expressed 

Ansing out of this theorem 1s “ A Statical Theorem, À 
communicated by Lord Rayleigh to the Phzlosuphica{ 
dfagazine (vol xlvii, 1874), 1eferrmg to a recipfocal 
property of a system capable of vibrating, with or without 
dissipation, if displaced fiom a position of stable equi- 
librium The application of the principle ın Acoustics 
(introduced into the “Theory of Sound’) formed the 
subject of a communication to the Royal Society (Pro- 
ceedings, xxv, 1876) 

In this enumeration of some of Lord Rayleigh’s earlier 
papers should be included two of a pure mathematical 
cha@iacter on Bessel’s Functidns, viz (1) “Notes” thereon, 
published in the May number of the PAzlosophical Maga- 
gene, 1872, in which their great utility in questions of the 
conduction of heat or electricity, or of a hydrodynamical 
nature, with conditions to be satisfied by circular, 
spherical, and cylindrical surfaces, 1s pointed out It 
1s needless to remark how constantly these Functions 
have since been pressed into service in such cases 

(2) “ On the Relation between the Functions of Laplace 
and Bes>el,” communicated to our Society (Proceedings, 
vol 1x , January 1878), in which the Function of zero order 
ıs shown to be the limit of Légendie's (P+), and the general, 
Function that of an “ Associated” Function of Laplace, 
where z becomes infgnte, but % sin angle cos p remains 
finite A linear relatign among three consecutive Asso- 
ciated Functions, which in the limit becomes the well- 
known one among three consecutive Be§sel’s Functions, 
established by their discovergr, follows 

In connexion with the twp papers just noticed, allusion 
may be made to a “Note,” also contributed to our Pro- 
ceedings (June 11, 1874) “On the Numencal (alcujation 
of the Roots of Fluctuating Functions,” pointing out how 
the difficulty of evaluating them when the argum€nt 1s 


neither ver) small noryieat may sometimes be met, the 
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method, though not limgted to, haviag agisen out of, and 
being exemplified byg Bessel’s Functions 

Je pass now to Lord Rayleigh’ work subsequent to 
the award of the medal ın 1887, which the Council are 
enjomed by the 1ules for then guidance to take ito 
In the Phzlosophical Magazine 


mnengbecg Consideration 
or Mud 1887 there is a paper “On the Man- 


. 


kd 


nr 


tenance of Vibrations by Forces of Double Fæ- 
quency,”*® sequel to that “On Maintained Vibra- 
tions,” zézd@, April 1883 To this subject Lord Rayleigh 
tells us his attention had been, recalled by Mr @Glaisher’s 
Address tothe Royal Astronomical Society in the pre- 
ceding February, in which he had given an interesting 
account of the treatment of matpematically similar ques- 
tions, occurrmg in thé Lunar Theory, to fose hereig con- 


sidered, by M1 Hull, pubhshed in the Acta Mathematica | 


of the preceding year @ The appeerance of a “ @issipative 
term” in equation of motion of the vibratinggbody pre- 
vents it being treat@d as a specfl case of Hill’s similar 
« equation in the motion of the Lunar Perigee The results 
are expressed by determinants, and one of the recent 
papers of Dr Muir is referred to, on the relations of the 
spetgal class of determinants involved to continued frac- 
tions Applications to the case of the vibrations of a 
laminated medium, in which the mechanical properties 
are periodic functions of one of the co-ordmates—a 
problem connected with the colours of thin plates, and 
to the problem of the stationary vibrations of a string of 
variable density fixed at two points, follow ° 

In our Proceedings for November 1887, will be found 
a papers“ On the Stability or Instability of certain Fluid 
‘Motiens,” forming a sequel to a former paper on the same 
subject in our eleventh volume (1880), to which Lord 

Rayleigh’s attention had been re directed by a recent 
work of Sir W Thomson’s In this the subject is treated 
with greater generality 

In the following year Lord Rayleigh communicated to 

our June meeting a short but interesting investigation, 
* On Point, Line, and Plane Sources of Sound,” giving 
@rise to a definite integral the connection of which with 
-Bessel’s Functions is worked out by Lipschitz’s method 
‘Crelle, 1859), referred to m the paper of 1877 on Bessel s 
Functions 

In the Royal Society Proceedings, December 13, will be 
found a paper in which Mr Love's objections (Phil Trans , 
1888, A, p 545), to the line of argument followed in Lord 
Rayleigh’s paper in the thirteenth volume of our Pro- 
ceedings (1881), “On the Infinitesimal Bending of 
Surfaces of Revolution,” aie replied to with great fulness 
The interest aroused by these discussions will be well 
remembered by those who followed them, and allusion 
to them has since been frequently made at our meetings 

The same memoir by Mı Love drew forth another 
mathematical investigation by Lord Rayleigh (Roy Soc 
Proc , February 26, 18891, “On the Free Vibrations of 
an Infinitely Long Cylindrical Shell” 

At our meeting, April 31, 1889, a paper by Lord 
Rayleigh was read, “On the Free Vibrations of an 
Infinite Plate of Homogeneous Isotropic Elastic Matter,” 
a particular case of which “ On Waves Propagated along 
the Plane Surface of an Elagjic Solid” had been investi- 

egated in 2 communication to our November meeting of 
the year 1885 

In the before-mentioned’years (188-89), Lord Rayleigh 
contributed four important papers in th€ mathematics 
of Physical Oppics to the Phzlosophical Magazine 

(1) “On the Reflexion of Light at a Twin Plane 
of a Crystal” (Phil Mug, September 1888) For 
the calculation of reflexioa at the surface between 
twin crystals, the electric theory of Clerk Maxwell ıs 
found to ġe the only one satisfying the conditions 
essential to success—as capable of explaining at once 
Fresnel’s laws of double refraction and those governing 
the intensity of reflexion when “light passes fiom one 
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isotropic medium to another Stayıpg With Maxwell's 
equations connecting the components of the electric dis- 
placement and current, magaetic force, electro-magnetic 
momentum and forte, and taking the plane of transitien 
as x = 0, Fresnel’s tangent formula for isotgopic reflexion 
| is obtained , then his law of velocity for prépagation in a 
| crysta . p 
Reflexion at a twin pflaife 1s then limited to the cases 
| of the plane of incidence, being (1) comcident wh, (2) 
| perpendicular to, the plane of symmetry ®In the former 
» case itis shOwn that the ratio of the amplitudes of the 
; reflected and incident leght ıs equal to the difference of 

two expiessions proved to be equal, whether the vibra- 


tions are parallel or perfendicular to the plane of mc” 


i dence, and no light 1s reflected whether the incident light 
be natural or plane-polarized, or elliptically polarrzed 
The values of the parameters which multiply the ex- 
| ponents ın the tw reflected waves in the second case 
‘are then worked out Fiftally, partycular cases of these 
general results are discussed > 
(2) “On Interference of Light radiated from Movin 
Molecules” (Př: Mag vol xxvn 1889) combats Ebert’ 
conclusions by showing that the gaximum admuseible 
ı retardation 1s 4.5 times greater thd assumed by him 
(Wed Annalen), whence the width of the spectral lines 
should be much greater than fo&nd, which would involve 
a bloweat the dYnamical theory of gases 
(3) © On Complete Radiatiqgn af a Given Tempgrature ” 
(2d ), founded on Gouy s “ Theory of Iffegular Impulses,” 
investigates what type of sintilar impulses wquld by their 
aggiegation represent complete radiation Thé@ probe 
, ability of vaiious amplitudes depends on puinciples 
explained m an article in thee Phzlosophical Magazine, 
| August 1880, “On the Resultant of a Large Nuntber of 
Vibrations of same Pitch and Arbitrary Phase ” The form 
of impulse (familiar ın the Theory of Errors) — 


, 
t 





p(y) = exponent (er) Š 


' which is resolved into harmonic components by Founer’s 
| Theorem, 1s discussed 
» (4) “On Achromatic Interference Bands” (Phe! Mag , 
ı vol xxvul, August and September 1889) A develop- 
| ment of notice of in the article “Wave Theory” (“ Enc 
1 Bnt ,” 1888), founded on Cauchy’s law of dispersion , with 
| a reference to Mascart, “ Achromatism of Interferenfe ” 
(Comptes Rendus, March 1889) E 
These abstract», imperfect as they are, may serve to 
convey to those who have not closely followed Jm> work 
| some idea of the gieat variety of suojects in Mixed Mathe- 
matics discussed and advanced by Lord Rayleigh, agd on 
| which that distinguished reputation in these domains 1s 
founded, their recognition of which the Council of the 
| London Mathematical Society desire to mark by the 
present awarf of tne De Morgan Medal 
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A NEW FOSSIL MAMMALIAN FAUNA 


THE trustees of the British Museum have recently 
: added to th€ collection at Soath Kensington a large 
l series of fossıl ıemaıns of mammals purchased from @rof 
i C J Forsyth-Major, which are of especial “interest fiom 
ı several distinct points of view These1emains were ob- 
' tained within tHe last two or three ycars by Prof Forsyth- 
Major from a Tertiary deposit in Samos-—an island in 
the Turkisle Aychipelago, lying immediately 8pposite the 
town of Ephesus, afd to the south-south-west of Smyrna 
Thisedeposit, which has beef discovered only quite 1e- 
cently, appears to be absolutely full of the bones of mam- 
mals , 4nd in this respect it agrees with the contemporary 
deposits of the celebrated Pikermi ravine near Athens, the 
wonderful mammalian fauna of which has been fully made 
known to us byethe labours and writings of Prof Albeft 
Gaudry, of the Pars Museum, and othgr paleontologists. 
x) 


e 
°. 


es othe specimens 


` NATURE 


[NOVEMBER 27, 1890 





s e 

The deposits f: Samos have, however, one great advant- 
age over thoge of? Pikermı Thus, jn the latter locglity 
the rock in which the bones, are embedded 1s stained of 
aebrd@vuish red colour, and very frequently adheres so 
closely to the bones that they cannot be properly cleaned 
from matrix , whereas ın the case of Safnos the 1ock is 
ef abuffish-white, and gan be completely removed? from 
This whitish eoleur of the Sanfos bones 
rendegs them peculiarly attractive objects ın a museum , 
and the contrast between the white bones and th¢ pale- 
brown of the enamel of the teeth i the®magnificent 
series of skulls now displayed gn the Museum is very 
striking So well preserved, indeed, are these specimens 
@hat many of the skulls are almost as well suited for 
precise anatomical comparison as those of existing 
SPECIES e ° 

The number of specimens from these deposits acquired 
by the Museum is no less than 533, tae whole of these, 
with the exception gf one bone of a bird, belonging to 
Mammals, As another collection of at least equal extent 


@« has been acqumred® by the Museum at Geneva, the 1m- 


fortance of this newly discovered fossil fauna may be 
1eadgly estimated 

The discovery of dhs ossiferous deposit, taken in con- 
jufiction with that of the equivalent beds at Maragha, 
in Persia, which were brought to the notice of the scien- 
tific world only a few years ago, indicat@s that tere is 
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Among. the mammals discovered at Samos, a large 
number dre identical with those occuring at Pikermi 
Thus, the well-known three-toed herse (Az/farzon) 1s 
especially common in both localities The rhinoceroses 
and mastodons likewise appear to have been, in most 
cases at least, specifically the same Again, many of the 
antelopes found at Pikermi, some of which®are allied to 
the Afiican oryx and others to the koodoo, reappear at 
Samos, A aige ruminant from Samos, as yet unde- 
scribed, but to which the provisidhal name Crzotherzum 
has been applied, appears, however, to be an antelope 
totally unlike any existing form In this remarkable 
animal the horns are set on the extréme vertex of the 
skull as in the hartebeest, tee gnu, and the ox, but are ex- 
tremely short#tightly twisted, and bent nght ın front of 
the forehead, ın a manner totally unlike that found in 
any existing antelope e . 

Perhaps, however, the most 1emarkable of the new 
mammals discovered at Samos ıs the large rummmant 
for which the name Samotherzum Was been proposed 
Of the skull of this create we are enabled, bye the 
courtesy of Dr Woodward, to give a figure It will be 
seen from this figure that the general proportiofs and 
contour of the°skull are very similar to those of the 
gnaffe, andthe molar teeth are practically indistingutgh- 
aBle from th®se of the latter The*remamkable feature of 


this skull ıs, howeyer, the presence of a pair of upright 
6, 
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Profile view of the shull of Sameothes ium, from the Pliocene of Samos 
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still hope of mych gfurthe: knowledge of the Tertiary 

mammalian fauna being eventuallygobtaingd by the full 

exploration of regions lying beyond the European esea? 

As we ha@e already mentioned, the Samos deposits are 

the equivalents ın point of time with those of Pikermi 


in Attica, and of Maragha in Persia, this identifica eee 
resting upon the general sımılarıty of the fA è 


thgee areas, although each locahty has some pecuhar 
types not knownin theothers The researches Mr W 
I Blanford and others have shown that we must assign 
a Phocene age to the deposits & Pikerm And with 
our present knowledge, th® Pikermi fauna way pow be 
traced from Baltavar in Hungary, through greece, thence 
to Samos, Persia, Baluchystan, the Punjab, an@ so tothe 
Siwalik Hills o# Northern India, tae mammalian fauna 
of wifch was the first to be brought to hght' through the 
classic lakouis of Falqoner andeCautley From this 
fauna, which forms a belt in the 1egions surimynding the 
whole of the north-eastern frontiereof Africa, ® 1s now 
pretty certain that the modein mammalian fauna of that 


continent was denved, and it is noteworthy that the ” 


fauna_of Samos, and still more that of the Siwaliks, con- 
tains the greater number of forms most closely alleg? to 


those of Africa In Pikerm1 and Samos no true elephants. 
occur, but in the Siwaliks elephants more or less closely 
allied to the existing African and Indian species are 
abundantly 1epresented ° 


Much reduced (From “Guide to British Museum ”) 


hoin-co1es, situated immediately ove: the eyes, and ın- 
separably connected with the frontal bones, of which 
indegd, as ın the antelopes, tbey form mere projections 
This condition is very different from that obtaining in 
the giraffe, in which, ıt need hardly be said, the so-called 
houns are short bony processes, covered with skin in the 
living condition, and entnely distinct from the frontal. 
bones The horn-cores of the samothere are, indeed, very 
similar to those of certain Pikermg antelopes, and were, 
1n all probability, sheathed ın horn in the living animal, 
This rummant appears therefore, to mdicate a close 
genetic connection between the gnaffes and the antelopes., 
and since the giraffe itself 1s very closely allied to the 
deer, while the extinct Indign sivathere exhibjts mafy 
points of affinity with the giraffe, but appears to have 
had deer-hke antlers which were neve: shed, we see how 
little importance can@eally bÊ attached to horns and 
antleis as indifative of*want of affinity, or the reverse, 
between their respective owner® Indeed, here can now 
be but little doubt that deer, giraffes, prongbucks, and 
antelopes, aie all descended frém a common stock , the 
intermediate and annectantetypes having mostly died 
out, although the evidence of then former existence 1s. 
now slowly but surely accumulating e 

The only other mammals calling for espectal noticeare 
a species of aard-vark , (Orycteropus) and a pangolin 


The aard-vaiks, it need scarcely be said, are now entirely 
e . 
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confined to Africa and Syria, and the occurrence of an 
extinct specjes at Samd may indicate that this group of 
enynals originally tached Africa from the north-east 
The fossil pangolin 1s very considerably larg@ than any 

7 of the existing species, and has been referred to an ex- 

tinct genus Since ĝo fossil pangolin has been found 

Ml pean deposits, the occurrence of this extinct 
type is of some interest A 

Lastlypwe must not omit to mention that the deposits 
at Samos have also yielded remains of ane extinct 
ostrich, although this* species 1s unrepresented in®the 
collection aeqfiured by the Brifish Museum The African 
ostrich*is k yvn to Rave ranged into Persia and Balu- 
chistan within the historic period, and since the genus 
also occurs fossil in the above-m€ntionedeSiwalik deposits 
of Northern India, the evidence of its former existéhce m 
Samos shows that it once inhabited the whgle of that 
extensive þəlt of country flanking the north-eastern 
frontier ff. Africa, which seemg, as we hae already 
mentioned, to have been the original homé of the modern 

* Ethiopian fauna 

In conclusion, we venture to express the hope that 
means will ere long be found by which this magnificent 
coll@tion of fossil remains will be described and illus- 
trated in a manner worthy of its importance and interest 

RL 








NOTES. e 
WE learn that the Weathe: Service of the United States 
hiferto®under the direction of the Chief Signal Officer, 1s to be 
“transferred to the Agricultural Department after July 1, 1891 
£ chief will be appointed at a salary of 4500 dollars a year 
The present Signal Corps will be discharged from the army, and 
wll thereafter serve as civilians 





THE fist conversazione for the season of the Royal Micro- 
scopteal Society will be held in the Society’s rooms, 20 Hanover 
goes on the evening of Monday, December 1 


e ON Friday last, a marble bust of William Symington was un. 
veiled ın the west wing of the Museum of Science and Art, 
Edinburgh, by Sir Wiliam Thomson, who said that Symington 
was the real discoverer and the practical originator of the steam- 
boat It was interesting to note that Symington exhibited 
before the Professors of Edinburgh University a model of a 
carriage to be moved on the public roads by the powe of steam 
In 1803, Symington constructed a steamer which took in tow 
two laden sloops, each 70 tons, burden, on the Forth and Clyde 
Canal The unveiling of the bust took place amidst loud cheer- 
mg Sir R Murdoch Smith, on behalf of the Museum 
authorities, accepted the custody of the bust Amongst those 
present at the ceremony was Mrs Dickie, Glasgow, a grand- 
daughter of Symington The bust is by D W Stevenson, 
RSA ° 


M TcuIHATCHEF, whose death we lately 1ecorded, left 
100,000 francs to the Paris Academy of Sciences, to provide 
prizes for naturalists who have made noteworthy Asiatic re- 


searches , . 


SOMEWHAT late we lemn that Dr José Jéronimo Friana died 
at Paris on October 31 Th% cause of®his death ıs not stated, 
but the fact that a daughter died in tMe same hQuse within three 
days of her father’s death p@ints to an @épidemic Dr Friana 
was a native of New Granada, born in 1828, and previous to his 
coming to Europe he was attached to a Survey Commission, and 
made a collection of more than $000 species of plants About 
the year 1860 he came to Europe with his family, and never 1e- 
turned to his native country The principal object of his visit 
to E@rope was to determine his plants and prepare a Flora of 


New Granada For this purpose he fezided partly in Parts and 
. 
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partly at Kew, and spent some years working d hiseollections 
In eonjunction with jhe late Prof J Ee Rlagchon, he com- 
menced publishing a ‘‘ Prodromns Floræ Nove Granatensis” , 
but this fell througlf, partly, we believe, in consequente of a 
lack of funds, paytly in consequence of Dr Frigna’s time being 
occupged by consula: and medical duties For many yeas hg 
resided wholly m Paris, and fled the‘position of Consul-General, 
of the Republic of Colombia Always hoping to be able to re- 
sume lys favourite botanical pursuit, he kept hisgarge coffections 
at his residéhce eAmong his published botanical work is a 
monograph of the Melagtomacez, which appeared in the 
Transactions of the Linnean Society, and ‘Nouvelles Etudes 
sur les Quinquinas,” cont&uning facsemles of Mautis’s origina? 
drawings The author visited Madrid, and studied the materials 
@llected by Mutis Apart from his scientific attainm®nts, Dr 


Friana was much lobed for his extreme amiability 
ee 


Horricutrure has sustained a severe and almost ineparable 


loss in the sudden and unexpected death o§ Mr Shirley Hibberd, 7 


which we recorded last week An enthusiastic horticulturisg 
an accomphshed writer, and a fluent and clever speaker, Shirley 
Hibberd occupied a position that it will Ge difficult to refl? He 
was sixty five years of age, and for more than half that perwod 
he has been a constant figure at, ansi has taken a leading part in, 
the pracipal Sh&vs and Congresses ın connection with gardening 
and garden-botany For upwargs ofthirty years he was editor 
of the Gardener's Magazine, and he was als the author of many 
little treatises of considerabl® literary merit At the recent 
Chiysanthemum Show of the National Society of Chrysanthemur® 
Growers, held at the Aquarium, Shirley Hibberd was the most 
prominent man, both ın the lecture room and as a speake: at 
the banquet which took place on the Thursday, preceding his 
death Indeed, it 1s supposed that he caught a chill in the 
conference room, and, bronchitis supeiven ng, the fatal result 
speedily followed e 


In the Reports on the progress and condition of the Royal 
Gardens, Kew, from 1862 onwards, there are many useful notes 
respecting economic and other plants An index to these notes 
has just been issued, and will be welcomed by all who have 
preserved copies of the Reports The work appears as 
Appendix IIL of the Xw Bulletin In this exceMent 
per.odical, to which we have often 1eferred, “are now pub- 
lished all notes that may be too detailed for the Annual 
Report on economic products and plants, to which the*attention 
of the staff of the Royal Gardens has been drawn im the course 
of ordinary abei PRA or which have been made tie sub- 
ject of particular study at Kew The preface to the new index 
concludes with the following statement —‘‘The Bulletin, of 
which three v@lumes are already published, and the fourth 1s in 
course of publication, may be looked upon as furnishing 12 a 
detailed and tmely form, the special informatior&, formerly ın- 
cluded in the Annual Reports, but which a necessary economy 
of space precluded being treated at the length which ıs possible 
in the pages of the Qzlleten It may be added that the Buletin 
1s published monthly by Her Maesty’s Stationery Office, and It 
may be obtained from Messrs Eyre and Spottiswoode directly, 
or through any bookseller ” 

e 


From January 1, 1891, the Globu will be edited by Dr 
Richard Angiree, of Heidelberg, by whose fathg the journal 
was established nearly® 30 years ago 


Tite Council of the University College of Noith Wales has 
just pur@hased for the College library the well-kaown collection 
of books belonging to Mi E Watkin, of Marfchester (formerly 
of Pwllheh) It consists of upwards of 10,000 volumes, many 
of which are works relafing to botany, chemisiry®geology, afd 
other departments ofecience @ + i 
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' THE xecent te ın University College, Toronto, postponed | The Siberian forests aye the largest gin the world. «Its minera! 
. the equipmengn’ the” psychological lajgiatory which Pef J | resources are immense, its climate, expeptingetRe tandia and 
Mark Baldwin had im view » but in the plans for the new | the northegnmost forest vegion, healthy, and as favourablé for 
baildfigs more ample accommodations aře*secured The new | cultme of cereals as any part of Europe” He goes so fai as to 
7 laboratory 1s tabe in the restored building 19 a retired portion | say that the future of Siberia may ebe ‘‘comparable to the a 
of the first floér, mmediately over the rooms of the physical | stupendous development which we at present Scope 
ne e department. It will cdinprise dwg communicating working World n 
rooms, each 16 by 21 feet, a professor’s piivate 100m, to be used AT the meeting of the Royal Botamte Societyf Saturday, 
also a#a specigl psychological library under charge of 2 fellow magy iWteresting plants, tropical fruits, &e, grown m the 
or instructor, and a dark room available feom the resources of Society's Gardens, were exhgbited, and the eoonomic value of 
’ the physical laboratory The first tavo rooms will be separated | several were explained by Prof Bendley, whoealso aoticed a 
by a hall from the latter two This part of the building will be specimen of the fly Agaric on the table from Séineget, presented 
e ready for occupation, 1t 1s hoped, în the course of the next by Dr Puor, as gontaininga very poisgnous alkaloid In some 
academic year The equipment, apparatus, &c, may be | Norte European countries, where it 18 common, 1t 18 sard to be 
e  delayed*in consequence of the present severe tax upon te | sed to increase the intoxcating qualyies of liquor Tts nam’ 1s 
resources of the University, but speciaP researches will be | due to the fact that an re sis in milk 1s used towagison flies 
prosecuted with the aid of adapted apP&ratus lent from the e ey, . 
yery complete collectbns of the departments of Physics and | PROF LANGIEY and hiSassistant, Mr Very, have beep carrying 
e, Biology é on researches relating to the so-called phosphorescent hght ofe 
7 f certain insects. They lately brought the subject before the New 
WE learn from the American papers that the provisions o York Academy of Sciences, and in Insect Life (vol m, 3) 
the ec iley. "Tant Sul mclude an Seem phon: OF much aa: some account of their results 1s given The insect prinSipally 
portance to those eng#ged ın teaching It permits Universities, 
° used in the expe1iments was the large Cuban firefly (yro 
Colleges, &c , not only to import books for the institution free of j 
phorous noctrlucus) The total radiant heat from the light of 
e duty, but also for any teacher connected wigh the institution f the ts (heat t te) was compare 
All works ın languages other than Enghsh hav® been one of tlissectnsects (heat representing waste) wa P 
Jaced. apon: the fee het 8 with that transmitted by glass from the nearly non-luminous 
P P T Bunsén flame, the luminosity from which was very much faimte: 
é TR effortg which have beenemade to open commercial com- | than that fiom the msect The most accurate observations 
enunicafion between England and the heart of Siberia by way | piove that the insect light 1s accompamed by approxiflatel¥ one 
of the Arctic Seas have at last been successful A correspondent | four-hundreth part of the heat which 1s ordimarily asébciated 
of the Zimes, who signs hitfself, “ One who knows all about | with the radiation of flames of the luminous quality of those èx- 
it,” exPlams the circumstances connected with this remarkable permented with Thus Nature produces this cheapest light at 
tuumph of skfll and energy Two ships and a tug for river | about one four-hundiedth part of the cost of the energy which 15 
work were despatched from London at the end of July and | expended in the candle flame, and at but an insignificant fraction 
e Deginning of August Owing to north-easterly winds the Kara | of the cost of the electric hght, which ıs the most economic light 
Sea was exceptionally full of ice, so that the ships were detamed | which has yet been devised “ Finally,” the autho: concludes, 
for some days among ice floes Nevertheless, in 39 days the | “there seems to be no reason why we are forbidden to hop&® 
e ‘siups and tug reached Karaoul, 160 mules up the Yemssei, | that we may yet discover a method (since such a one certainly 


without accident They remained there 19 days, and took 26 
days toreturn They were thus only 84 days, or two months 
and 23 days, away from the London Dochs At Karaoul they 
mef the river expedition, which “ returned safe to Yenisseisk a 
few days ago, and is now landing and warehousing there the 
valuable cargo sent out from England ” The same correspond- 
ent poinfeout that the real crux of the expedition lay in the 160 
mules of estuary between Golcheka, at the mouth of the Yenissei, 
and Raraoul, at the head of the estuary, which the Russian 
Government had assigned as the port of discharge Last year 
the Labrador would not ascend to Karaoul, because Captain 
Wiggins thought there would not be water enoflgh to take him 
there, and had no steam launch to enable him to feel his way 
up Qn the ther hand, the nver shgp did notedare to descend 
because of the gales that then prevailed This year ıt was dis- 
covered that through tlre entire estuary there was a channel 
with sufficient water for ghips of any drauggt, and the ships pro- 
ceeded up the river to their dgstination without hindrance It 
1s unfortunate @hat Captain Wiggins was accidentally prevented 
fiom completing the work with which his name has been so 1m- 
tmately associated, butat was he who showed? the way, and to 
him, more than to anyone, belongs the honour of having pio- 
vided this n&w outlet for British commerces hat it may 
become an outlet of the highest_importance is the conviction of 
no less an authority than Baron Nordenskiold Ina lettet con- 
gratulating the piomoteis o¥ the undertaking, he says +-‘*I am 
persuaded that ite success will once be regarded ag an event 
rivalling ın importance the return to Portugal of the first fleet 
leaded withemerchandise from Indfe  Sikeria surpasses® the 
North American continent gas go the exjent of cultivable soil 
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exists and 1s ın use on a small scale) of obtamıng an enormously 
greater result than we now do from om present ordinary means w 
for producing light ” 


THE Division of Ornithology and Mammalogy of the Depart- 
ment of Agriculture of the United States has recently published 
a Report by Dr C Hart Merriam on the fauna and flora of 
the San Francisco mountain-region of Arizona, in which views 
are enunciated with regard to thë aieas of animal and vegetable 
hfe on the Noth American continent different from those 
usually held He maitains that there are but two primary life: 
areas in North America—a northern (boreal) and a southern (sub- 
tropical) area, both extending completely across the continent, . 
and sending off long interpenetrating areas , and that the theory 
commonly accepted by naturalists, viz that of three life-areas, 
the Eastern, Cential, and Western Provinces, must be aban- 
doned He further recognizes seven minor life-zones in the San 
Francisco mountan region, four of boreal, and three of sub 
tropical or mixed origin, the fowr boreal zones being correlated 
with corresponding zones in the north and east : 


ProF ALFRED Kri&norr, of Halle, contributes to the 
Saale Zetungean articl@ on ‘the anuety with which even 
scientific men of repufte looked fo€ward to theeautumn meeting 
of the International Conference on Degree Measurement, 
which was'lately held at Freiburg” According to an abstract 
given by the Zimes, Prof Kırdhoff says ıt had been 1eporteg 
that a series of simultaneous observations, carried at Berlin, 
Strasburg, and Prague, went to show that a decrease in latitude . 
was in process, at least ın Middle Europe, and futher feports 
from other Observatories’ showed that a similar phenomenon 
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had been noted ın other plgces in Europe ghis implied an 
alyration in tee directign of the earth’s axis That ıs, the 

e poles®and equator, latitude and longitude, ate not, gs usually 
assumed, practically fixed data, but are hable to the general 
The amount of asceitained decrease of 


` 


terrestrial law of flux 
uentis d of the sıx months’ period from August 1889 


to February 1890 was half a second But it was notified to the 
Conference tlat the Berlin observations for the half-year ending 
last August showed an increase of latitude amounting towo 4, 01 
two-fifths ofa seqond In “other words, the fluctuatin: of the 
axis 15 dye td’g minute gscilation, probably owing to some 
changes in the u@ernal masseof our planet, and not to be 
confounded with the precession of the equinoxes 


WE ae glad to note that in his address at the opening d the 
present term at the John® Hopkins @niversity, Dre Gilman, 
the Preside was able to speak of the prosperoug material 
condition of the institution after its “cent diffeulties Many 
driends came forward to support the University ın its time of 
trial, and the trustees have been able to make a most advan- 
tageous change m a considerable part of the endowment, so 
that a ‘million of dollars, lately unproductive, now stand invested 
in an excellent security yielding a fixed and satisfactory income 
Dr Gilman devoted a part of his address to an account of the 
Tmpressions produced upon him during his receùt travels in 
Europe 


THE new number of the Juternationales Archie fur Ethno- 
grapke (Band m , Heft 5) opens with a valuable and interesting 
paper gn German) on Venezuelan clay vessels and figures both 
of ancient and of modern times, by Dr A Ernst, Curator of 
the National Museum at Caracas Among the remaining 
articles 1s one in English, by Piof Guiglioli, on a remarkable 
and very beautiful ceremonial stone adze from Kapsu, New 


* Ireland The illustrations ae up to the usual high level mam- 


tained by this admirable pertodical 


# Messrs G PHILIP AND Son have issued a second edition 
ef “The Unknown Horn of Afuca,” by the late F L James 
This edition 1s preceded by an obituary notice of the author, 

e Who was killed by a wounded elephant on April 21, 1890, at 
San Bemto, about roo miles north of the Gaboon River on the 
west coast of Africa, and within a mile and a half from the 
shore 


Tue Sanitary Institute has published a volume of Trans- 
actions, which, as vol x, continues the series issued by the 
Sanitary Institute of Great Brimin It contains a full repost of 
the Congress held at Worcester in 1888 Among the contents 
are papers on the sanitary aspects of the pottery manufacture, 
by Dr J T Arhdge, on the public health m India, with 

e special reference to the European army, by Sr H S Cunning- 
ham, sewage disposal, Ry Piof H Robinson, the technical 
education of plumbers, by Mr H D Matthias, some recent 
results obtained in the practical tieatment of sewage, by Dr 
Peicy F Frankland, and the smoke nuisance, under the 
Alkah Acts, by Mr H Fletcher We may also note a lecture 
„to the Congiess, by Su DouglassGalton , and addresses to the 
working classes, by Piof W H Corfield, Mr Henry Law, and 
Dr J F J Syhes ° e 

AmonG the contents of the “ Papes and Progeedings of the 
Royal Society of @asmania fof 1889,” just*received, 1s an excel- 
lent note by Colonel W V Legge, R A,, on the Australian curlew 
and its closely allied congeners Dealing with the *migrations 
of the Australian curlew, he says it migrates north through the 
Malay Archgpelago, being there met with on passagein Borneo, 
New Guinea, the Philippines, and other islands , thence north- 
ward along the coast of China to Amoor Land, and up to Lake 
Baikal, in which region it 1s supposed to breed In Japan, ıt 
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has been met with as far north as Hakodaf&l 


-s 
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RGA Zealand 
o 
seemseto be its eastern lmit S 


Dr P KUBORN, ofthe Univefsity of Liége, has prepaged a 
French adaptation of Prof D J Cunningham’s ‘“ Manual of 
Practical Anatomy®” The work ıs called ‘‘ Gufle de Dissec- 
tion, et°Résumé d’Anatomie Topograghique ” It ıs pubhishede 
by Marcel *Nierstrasz, Lidge, tnd G Carré, Pars 


MR WILLIAM HEINEMANN has published the ‘auh®uzed 
translation” of Dr Koch’s paper on the cue of consumption— 
the paper contributed to the Deutsche Medizinische Wochen- 
schirft 


. 

A DISCOVERY, which may lead to important results, has been 
masle by M Chabrié during the course of his expe1iments upon 
the properties of the retently isolated gaseous fluorine substitution 
products of marsh gæ» The mtimate relation between these 
bodies and chloroform, and the possibilty of their possessing 
even greater physiological activity, led M Ghabrié to investigate” 
the action of one of them, methylene fluonde, CH Fy, upon, 
specific microbes, with the result that ın the case of the 
particular bacillus experimented upon, he gas ıs found to 
absolutely destroy them The bacteria in question, which hawe 
formed the gubject of these first ewperiments, were those dis- 
covered by M Bochard, in 1879, in_urine Two eprouvettes 
of equal size were taken and filled wih mercury over a mercury 
trough Equal small quantities of urme coritaiming colonies of 
the bacteria werejintroduced into%each, and afterwagds a mixture 
of air and methylene fluoride admitted mto one of the"eprou-« 
vettes, and an equal volume of ar alone into the other The 
two vessels were both maintained at the temperature of he 
body, 35°, for 24 hours At the end of this time a few 
drops of the wine from each of the vessels were introduced into 
separate flasks containings terilized cultme medium, and both 
maintained at the same stove temperature for 24 hours, and aggin 
fo. 48 hours At the eapiration of this period the urine which 
has stood ın contact with air alone was found to have given 
rise to a flourtshing colony of the bacteria, while that which had 
been ın contact with the mixture of air and methylene fluoride 
had not given rise to a trace of acultme According to MM 
Albinan and Hallé, twelve hours are ample for the development 
of this bacillus, hence methylene fluoride had qyidently been 
fatal to the germs The experiment was again repeated without 
the use of mercury, in sealed tubes, but with the sam result 
It appears, therefore, that methylene fluonde possesses the 
property of destroying the urinary bacteria in question, M 
Chabnié has made special experiments in order to determine 
whether the gas possesses any local irritant action, and the results 
as far as they go appear to be eminently satisfactory He 1s 
now directing his expeiiments upon the microbe of the hour, 
that of tuberculosis, and his results will doubtless be watched 
with considerable interést e Methylene fluoride 1s edSily prepared 
by heating silver fluoride with methylene chloride m a sealed 
tube M Chabrié has also succeeded ^n preparing the higher 
homologue, CoH, Fa ¢thylene fluoride, hy the analogous reaction 
with ethylene chloride, and 1s extending his obseivations tg the 
antiseptic properties of this latter gas An accouS8t of the above 
experiments 1s gyven ın the current number of the Comptes 
2 endus e 
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OUR ASTRONOMICAL COLUMN 


A New Comet (?) —The followzag 1s an account that was re- 
ceived through Reutei, and printed ın the Zemes on M mday 
last, relating to a comet that was visible at Grahamstown If 
the statement ıs correct, we have represented here something, 
thaf is quite umque m céfnetary phenomena It gas still to he 
explained how ıt was that a gphgnomenon of such a nature 
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' as thisewas $’ telegraphed home at the time, and why no | following day af 9ħer ım ın R g Sh. 30m 46 gs, and Decl. 

confirmation, has bten received from other sources e N 33° 37’ 6” .e 


e 
in À Dr Spitaler discovered a faint comet, not identicalevgith*the 
* Cape Town, Ni ovember 5 (wed Plymouth) above, & Vienna, on the 16th inst , its place at 16h 32m local e 
e "M: Eddie, FR AS, reports froni Grahamstown that a | time then bemg RA sh 27m 1693s, Decl N 33° 37’ 16” 


until 8 32 p°m , when the last trace faded ın the sou{h-eastern | the north-east, like Zona’s comet 

*® h@avens It travelled rom nearly due west around the western : n 

e. © and southern horizon at an altitad® from about 20° to 25°, and » THE STAR D M + 53° 2684 —The Rev T E Espin an- 

disappeared ın the south east, performing during that very brief | Nounces (Wolsingham Circular No 28) that the®star, 710@ m 
intervat a japrney stretching over at least 100° Itgwas at its | the Hepin-Birmingham Catalogue, R A ath 37m 6s, Decl 
longest fully 90° in length, while ın width it®did not exceed $ 53° 49’ (1890), was observed in She spring as 7 5-80 mag- 
half a degree, except wnere it became very faint and shghtly nitude, but on November 95 was only of the’ manth magnituae 
spread out at its posterior extremity, and where there were also The star 1s very red, with a magmiftcent spectrum &f the third 

e fant indications of lateral division, The preceding portion was type (Group II ) R e 


. comet was geen at 745 pm on the 27th ult, and observed | Jt was in the constellation Auriga, find moving essai ad 


-a point in cometary form, but no nucleus could be discerned E e e e cess pee eat oe 
“ When first seen, 1t was inclined at an angle of about 45° e 
, towartis the south, and was about 30° in length, but as ıt mBved BM. ATA BE LEL AND . . 


southward it became almost parallel t® the horizon, with an ° 
o T the meeting of the Royal Geographical S8mety on Monday 
altitude of about 20°, till it stretched akong the southern horizon A ain  Lieutenaat É A Maend read ani aron Malas 


an enormously long, narrow, *almost parallel, weird-looking 
o + Hai ot gra hent movie iy acros the aky o Tt pone | Ble 4 Mathon Tande, Me Mamad yas with Se Charles 
sz over several briga stars; HOEY ~ ventanri and A-Argo Mavs, ported on Matabeleland, Since then he has spent much time 


° ea did not appear to dim their lustre The moon was at the in the country, accompanying Lobengula’s two envoys te Eng- 
a è land about two years ago He has thus had exceptiona® oppor- 
Tue STARS 121 &np 483 BiR —Mr Backhouse informs us | tunities of observing both country and people, and moreover has 
“that these irregular variable stars now appear to be near their | had access to the official reports of Colonel Pennefather, the 
z maxima He says —‘‘ Bhey are two of E mo% splendid red | leader of gthe Pioneer Expedition into Mashonaland Aftgr 
stars that are visible ın a moderate sized t€lescope , e{83 1s the | some introductory remarks, Mr Mannd proceeded to give a 

deepest-coloured star th4t I am acquainted with of anything like | description of the country — 
its brightness, with the exception of R Leporis, 121 1s usually ‘sThe physical features noticeable in Bechuanaland extend to 
ne@ly as deep, but at pregent seems not so red as usual” | the high veldt plateau of the Matopo Range, formed by vast 
e Dunég has described the spectrum of each as Group VI (Class 
® III 4), but, as pointed out by Mr Backhouse, it 1s possible that 
there may be variations with the max.mum of luminosity, es- 
pesially as one of them appears to have changed colour The 
posiftons of the stars are 5h 39m 6s ,+ 20° 39’, and 18h 58m 

32s, — 5° 52’ respectively 


thousand yards to 50 miles, and ım elevation, the crest above the 
trough, from a few feet to several hundred These belts carry 
good grass and bush with camel thorn trees, the bush being 
invauably thickest on the crest, but necessarily lacking a surface 
water-supply This marked featme extends, with a few acci- 
dental variations caused by the outcropping of granite, lme- 


sand-bel:s running east and west, varying in breadthgfromea few ° 


APEX OF THE Sun’s Way —In Astronomische Nachrichten, | stone, and basaltic hills, probably from Namaqualand and « 


Nos 2999, 3000, Oscar Stampe gives an extended investigation | Damaraland on the west to the Basuto Transvaal and Mashona 
aŭto the position of the apex of the sun’s way The following | Mountams on the east, and beyond the Zambezi northwards 
are the numbers and groups of stars considered, and the values “The cause of these mysterious sand-belts suggests a problety 





obtained — in physical geography which must be left to geology to decidg 

e lea P RVA oe Co a eae one | They must have been raised ın their present EA forfhation 
z 4p E 7 | either by the aid of water or by a constant and powerful wind 

Group I 55r 016 to o 32 287 4 +420 The theory that this part of Africa was an elevated basin, whiche 

i ae 340 o 32 to 064 279 7 +40 5 | has gradually drained Zambeziward, 1s the most acceptable, as 

Seat 105 o 64 ta t 28 2879 +321 m the greatest depression about Iake Ngami and along the 
sn de 58 1 28 and over 285 2 +30 4 fertile valley of the Chobe there 1s still abundance of water 

—— — The continual washing backward and forward of the water has 

e. Mean 28550 +436°2 disintegrated the old red sandstone upper crust, and left the red 


sand ın this formation like, on a small scale the sand-ridges 
‘This agrees well with the values foung by Boss (Asti onomucal | left on our sea shore by the rgceding tide , while the kopjes of 


Fearnal, 213), viz —R A 280°, Decl +40°, and does not | granite, which all have one form, stand out like rocks at low 
differ considerably from Struve’s values, viz —R A 273° 3, | water 


and Decl +27° 3, or +37° 7, 1f Boss’s correction be applied “These kopjes are rocky hills, with the summits apparently 
The position of the apex may therefore be taken as somewhere | denuded, leaving a flat table-top with short cliff hke edge, the 
near Vega débris haying fallen im slopes at an angle of 45°, as though , 


ORBITS QF 61 CYGNI, CASTOR, AND 70 OPHIUCHI —In crumbled off as the tide fell Beneath the sand formation 1s 
the Movember number of the Sıdæeal Ftessénger, Mr N M generally to be found a limestone sedimentary crust, which m 
Marn discusses the orbits of these three interesting binaries | the Kalahari undoubtedly preserves the wate: underneath from 
The period of 61 Cygnsis shown to be 462 years If this be so, | evaporation Thus at a fountain near Vryburg, between Motito 
then, taking the parallax of the binary,as O” ss, the mass of and Takoon, 20 feet beneath the surface there 1s a running 
the system ıs I 45 tinfes that of the sun In a previous note | Stream 57 feet deep, doing no good to the soil, simply because 
(Sader eal Megsenger, vol u P 22) the author found a period of | t Wants man, aided by sciegce, to prevent its thys running to 
1159 years, Whilst the combined mass of the connected bodies | Waste The sandstone conglomerates at Kanje and Molopolaly 
was concluded to be only one seventh the.sun’s mass New and the banket formation ın Matabeleland, were possibly formed 
orbits have been calculated for Castor and Yo Ophmch: The by infiltration during thes water age The results of its energetic 
latter star has made an entire revolution since the first good action 1s seen $n the Matopo range, where you find hulls formed 
observatione hence it 1s probable that the gerents computed of a single bfock of, granite, logking ın the distance hke our 


are correct, and that the places given may be relied upon for | PownS, but on closer mspection this gentle sfope 1s rounded off 
many years p e £ y P T? and polished by the action of the sand-laden water Detution 


| 
| 
e has made ıt as smooth as the shingle-pebbles on our shores 





Iwo NEw Comets @ AND f 1890)—-Dr Copgland an- | These hills are a favourite Maunt of baboons, as immediately 
nounces, 1n Adznbesgh Criculars Nos 10 and 11, the discovery | they aie disturbed they scamper over the steepest and roundest 
of a rather bright comet, by Prof Zona, at Palermo, on Novem- | hills, where you cannot follow them There is @ppareftly no 
ber 15, at xoh 241m local time Its position then, was | glacial action, but moulins I have frequently found of agl sizes 
eR A 5h 38gm 548s, Decl N 33%23’, daily motion mzus | m the smooth surface, often with the rounded boulder 2 sztz 
5m 328, and plus IT This qomet was pbserved at Kiel on the | Indeed, for a long time, until I found them large and the boulder 
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there, I had ¢aken them for qld Mashona rqills, gither for crush- 
mg corn or quarz, and gubsequently I found these people do 
uttliz@the smaller for the former purposg Geologists now by a 
closer examination will doubtless come across fossils in*the lıme- 
stone crust and sand, which will decide the question as to there 


having been a large lake®since dried up, or one gradually run 
uenia breach havıng been made through the outer rım 


3 
by some convulsion where the Zambezi now flows out 
lake theory gygs a favourite speculation of Livingstone 
“With regard to the vegetation being thickest on the grest of 
the belts, I can only suggest that whatever moisture fas quiclely 
finds its way tg the valleys , conseqgently the grass gibws more 
Juxuriantlg there. The gigss in these valleys, after good rains, 
1s often 4 to 6 feat high, and, as the natives yearly burn the 
grass when 11s driest, ıt naturally follows that the fire 1s 
fiercest 1n the bottoms tham over the crest, whe% grass 1s sparse 
from lack of moisture Bush and trees perish in the delis? but 
hve through the ordeal abgve, and often ultimately become so 
thick as to beggapenetrable It is on the high veldt Among the 
Mashona. nhat the righ reefs lie, onge so well wort® working 
in prehistoric times, as 1s evidenced by the old ¢vorkings to be 
found all over the country , while the rich watered valleys, from 
whose streams the natives now wash their quills-full of gold, are 
capabJe of raising crops and feeding cattle for the support of a 
large uropean population 
“Before going into details I would draw your attention to the 
map of Matabeleland and Mashonaland It practically lies 
between the parallels of 16° and 22° S lat and the meridian of 
87° to 23° E long , and 1s certainly the most promising country 
for colonization ın South Africa Compared with the country 
south of it, Matabeleland ıs like Canaan after the wildergess , 
lymg high, generally healthy, and very rich in minerals—gold, 
copper, and iron having been extensively worked by the ancients 
with their rude appliances Its numerous rivers are either 
running, ot have plenty of water in them The soil is rich 
and admirably adapted for corn, cattle thrive, and there 1s an 
abundance of grass and wood White children can be reared in 
the country, which 1s a sze ged zon if it 1s to be successfully 
colonized by white men , and, above all, 11 1s sparsely populated 
“ The country dominated by the Matabele 1s nearly as large as 
Geimany, while the territory actually occupied by them is very 
small, and would compare about as Bavaria does to the German 
smpire Their kraals occupy the plateau forming the water- 
shed between the Zambeziand the Crocodile Rivers They are 
@ Zulu military organization, occupying a rich country which 
they have depopulated, and live under a despotism of the worst 
kind The population may be estimated at about 150,000, and 
it has become a mixed people of Zulus, Bechuanas, Mashonas, 
and Makalakas from the incorporation of conquered elements 
Then fighting strength is probably not over 14,000 to 15,000 
men 

After referrmg to the history of the Matabele, and to King 
Lobengula, and giving some account of the vistt of the envoys 
to England, Mr Maurd went on to speak of the country which 
has just been opened up by the Pioneer Force 7 

“t The country about to be opened up for colonization 1s,” he 
stated, ‘‘an extensive plateau, on the water-parting between the 
Zambezi and the Crocodile Rivers There are no mountain 
peaks To the east the slope of the Jand is abrupt and the 
country broken, many of the hills isolated and very conspicuous, 
while to the north-west gt falls in gentle undulations The 
plateau is furrowed by many considerable i1vers, and their 
numerous tributaries The climate in these highlands, which 
vary from 3000 to 5000 feet above sea-level, ıs far more 
healthy than the now well-colonized sea-boaid of South Africa 
The*seasons are well marked, and the rainfall good For eight 
months, fråm April to November, the air 1s particularly dry 
and salubrious, and compares well with the Free State 
During and just after the rams one myst be careful, as im all 
tropical climates But, with proper piegautions, devellings placed 
high, and above exhalations from the marshes left by “he subsid- 
ing rivers, and ave all a ju@icious abstihence from alcoholic 
drinks, the new minmg and farming communities will be as 
healthy as are the missionaries Who have lived so long there with 
their families . 

“ Here let me pay a tribute to these silent workers, whose 
genial hospitelity and kindly attention in case of sickness 1s 
bestowed on travellers throughout Africa In Matabeleland as 
elsewhere they have been the pioneers of civilization A heart- 
breaking up-hıll work has theirs been fôr the past five-and-twenty 
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years among the tiuculent Matabele, and thofgifinem converts 
are few, their example ıs, beneficial to whi&® apd blacks alıke 
They have bult comfoffable brick houses, laid on water fiom 
brooks and springs, and irrigated gardens which showe the 
capabilities of the sor) The King, it 1s true, 1s the only one af? 
present who daresecopy them he has a Jarg@ commodious 
brick house put up by their builder , he has too an irrigated garden 
after their pattern Now, let us hopeftheir harvest will come, 
for with the advent of a whfte Population the old order of things 
wil quickly change ın Matabeleland ‘The example ofgtheir 
health wall alsg be an incentive to our countrymen to house 
themselves as quickfy as possible, or we shall have direful 
stories of fever, simply resulging from a lack of those comforts 
to which they have been used, and which up here will be a 
necessity a 

“ Dunng the last rainy season, in the months of November, 
December, January, and February, the rainfall m the neighbour- 
hood of Baluwayo amounted to upwards of forty inches” Like 
all tropical rains they are not contmuous, but come ın terrifically 
heavy thunderstorms ®fth hot, sunshine between At this time 
the King ıs very busy with his witch doctors, 1ain-making , 
often painted with medicine charms in bapds hhe a tiger, on 
making a dreadful concoction, called by the traders ‘hell 
broth,’ to please his credulous people, who come to beg rain for ® 
their gardens e e 

“The months of September and Octobe before the rains, me 
the hottest in the year All vegetation appears dried up, and the 
grass lands are burned off by the ngtives Cattle grow thin, 
and are sent Bf lo& down the rivers to find grass and water 
The natives have, of course, no knowledge of how to store their 
generous rainfall In September% have registered a meximum 
m the shade ranging between 105° and 111° F , but the agno- 
sphere 1s so dry that ıt 1s more €asily supported tban 85° near 
the sea coast, where the air 1s saturated with moisture’ Thee 
evenings and mormngs are delightful, and cn this high ground 
the heat 1s never enervating Dung the winter months, May, 
June, and July, ıt ıs very cold at mght m these highlands 
Even on the Macloutsie Rivei, at an elevation of «500 feet, I 
have registered 15° of frost at night, with the thermometer 
ranging up to 80° in the day (observed with instruments 
registered at Kew) Meales—that is, Indian corn—put m sogk 
for the horses ove: night, have been frozen hard in the 
morning 

‘* Notwithstanding this great variation in temperature, the dry 
season is particularly healthy What, however, braces the 
white man withers up the unclothed native Trek oxen suffer 
too from this cold, and the dryness of the grass By these 
remarks I wish to convey the fact that with ordinary care this 
country 1s admirably adapted to colonization by us Angh- 
Saxons Enghshmen have hved up there for tle last twenty 
years, and, what is more essential, traders and missionaries have 
reared large families There is not the necessity for sending 
them home as with Indian children Neither need mèn, as on 
the west coast, return home periodically, in order to recruit. 
Here they may make a permanent home ” ° 

After speaking of the immense agnicultural capabilities of the 
country and of its mineral riches, Mr Maund gave some 
account of the paiticular district through which the Pioneer 
Foice passed — 

‘* Passing out of Khama’s country, the B S A Company’s 
expedition found,a fau agricultural country, ising Qnly 5Qọ feet 
in the 150 mules between tlf Tuli and Lund: The former nver 
1s 400 yards wide at the drift Half a dozen new rivers, whose 
euphonious names I need not trouble you with, are reported as 
running south-east te the Crocodile At fist the road led 
through a bush and mopant veldt, gyhile the latter 90 miles con- 
sists of grazing flats interspersed with granite amd sandstone 
kopjes It ıs sparsely populated by Makalakas and Banya, 
who are tributary ip Lobengula 

“ After the Lundi, the elevation gets Sharper and the country 
more difficult , there 1s a rise of 1500 feet in less than 65 miles 
to the top of fhe Brovidential Pass, the only apparefit pass (and 
that 8 miles long) leading from the low to the high veldt At 
the Inkwe (? Tokwe) the height®above sea-level 1s 2700 feet 
This 1s a rapid rive: with water 50 yards wide and 3 feet deep, 
even ın fhe dry season The formation here changes from 
granite to slate, and the gold indications are Very good We 
are now among the ancient workings of Benmatapa, Mono- 
motdpa, or Quiteve, Tu ave miles east in the mpuntains ares 
the grand ruins of its ancient ppl, Zimbabye, or Zimboe, 
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The many andlag remains of ancient buildings all pomt, from 
their propinquyty,to®ofl workings, to an extensive gold indgstry, 
when the means of extraction were critde as compared with 
modan appliances The country gradually rises into an un 
fulating plateau ranging from 4530 to 5000 feet above sea-level, 
with park-hke scenery, the eastein edge breaking away into 
rocky gorges, "supplying many tributaries to the Sab, The 
“water shed between this &iver and the Zambezi’s tigbutaries 1s 
often very nariow , 100 yards worfld fometimes only separate the 
streams running to the two basis There are apparently no 
whabitants om this plateau south of the Hanygmı, sə cruelly 
have Matabele assegais done their work ° 
‘The bush 1s thick and the landeboggy at the head waters of 
these riveis, but beyond the Umfuli there are plains fiom which 
e Mount Hampden mises, stretching away to the head waters of 
the Mazoe The neighbourhood of Fort Salisbury ıs well 
wooded, and the petty tubal chiefs welcomed the English force, 
as promising them security Prospectors are reporting favouraBly 
from all directions, and find old workings Wherever they go ” 
Mr Maund concluded by refering to*the famous Zimbabye 
tums, which he seemsenclined to think are Phoemcian, o1 at least 
arly Arabian Bu, Mr Theodore Bent, who spoke after the 


* reading of the paper, was strongly of opimion that they are of 


Persian origin 
o 
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THE CONFERENCE OF DELEGATES 

OF CORRESPONDING SOCIETIES OF THE 
BRITISH® ASSOCIA TIQN} e 

At 


the first Conference held on September 4, the chan was 

taken by Mi G J Sy@ons, FRS The Report of the 

Cotysponding Societies Committee was taken asread Subjects 

of interest tothe Coriespondin§& Societies were then discussed in 
the order of the Sections of the Association 


SRETION A 


Pensperature Variation wn Lakes, Rivers, and Estuaries — 
The Chairmag stated that many thermometers had been distri- 
buted, and much informat‘on had been collected during the year 

Mr W Watts stated that he had been conducting temperature 
observations in two large reservoirs belonging to the Oldham 
Cdtporation, the results of which were included m the Report of 
the Committee 

Mi Cushing presented a report of weekly temperature ob- 
servations taken in the River Wandle, ın Surrey The tempera- 
tures were tiken between 3 and 3 30pm on Sunday afternoons, 
and extended from October 1888 to February 1889 The 
observations were taken at ten different stations The records 
were accompanied by a statement of the mean weekly shade- 
temperature, and the iatnfall for the previous week The 
observer, Mr F C Bayaid, was willing to continue the work 

The Chairman stated that he had 1ecently been reducing 
ex perimExts on evaporation which had been made for several 
years at Strathfield Turgtss, in Hampshire, in which the ordinary 
smalleevaporators had been compared with a tank 6 feet square 
and 2 feet deep. Evaporation fiom the tank averaged 15 inches 
per annum, while the smaller evaporators (owing to the high 
temperature of the water) indicated considerably in excess of 
the truth = 

Meteorological Photography —Mr Hopkinson alluded to the 
success whiclphad been achieved by the Committee on Geological 
Photography, and pointed out the gr@wing importance of photo- 
graphy mm other branches of scientific 1esearch, He then 
suggested the appointmént of a Committee on Meteorological 
Photography Photography, he said, couldsmost advantageously 
be applied to the investigatign of meteorological phenomena, 
suclPas the fogms of clouds, lightning-flashes, and the effects of 
storms The Committee would collect the photographs and 
keep a register of them. The study of thg forms of clouds 
would be more satisfactory if undertaken by a comparison of 
photographs than of drawings, methods of overcoming the 
difficulty of Shotogiaphing light clouds in a Bluesky might be 
investigated , and the various phendmena connected with 
lightning flashes would be a mfst mteresting field for resparch 
Photographs showing the effects of storms should be secured as 
soon as possible If a Committee were formed, Mr® Symons 
and Prof Meldota would consent to serve onit, and Mi A W 
Clayden would be willing to act as Secretary 


s 
$l Abndged @cm the official Report whith has recently been issued to 
the Corresponding Societies e 
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After some disgussi@n, ıt was decyled that application should 
be made through the Committee of Segtion A fo the formation 
of a Committee on Meteorological Photography, and that the 
applicatio®# should be supported by a recommendation from the ° 


Conference of Delegates 


e Sea coast Erosion —Mr Topley asked assistance for the 
Committee investigating this matter ee 

Erramc Blocks —The Rev E P Knubley stated that the 
YV&kshiregNaturalists’ Union had be®n recording erratic blocks 
satisfactorily , twenty-five refloits had been pieSemted 

Geologual Photography —Mr O W Jeffs stattd thaf through 
the action of the Conference of Delegates at the grevious meet- 
ing of the Assqgiation, aeCommittee, had been appointed for 
collegting and iepoiting on geologifal photographs Much 
assistance bad been rendeied to this Committee by delegates 
from the eCoire-pondings Societies,@many of, whom had sent 
photographs, or lists of those that had been tak T'he photo- 
graphs had beep arrange@ in order to@select those Which 1llus- 
trated well defined strata or sections The Report showed that 
many of the counties of England and Wales were as yet un-” 
iepresented, and he asked those delegates who had not yet done 
so to bring the matter before their Societies, and to interest 
photographers in the work The object of the Committ& was 
to secure a series of photographs illustrating the features which 
geologists thought best worth recording in then respective loca- 
lıties The counties from which photographs had been received, 
weie Dorsetshire, Cornwall, Devonshire, Isle of Man, Kent, 
Lancashire, Montgomeryshire, Nottinghamslure, Suffolk, Shrop- 
shirepand Yorkshire , there were also a few from North Wales, 
Scotland, and Ireland The Yorkshire Naturalists’ Union had 
contributed over 100 A large number of the phetogiephs 
were exhibited in the 100m of Section C A . 

Piof Bonney testified to the zeal and energy of Mr Jeffs as 
Secretary to the Committee, and suggested that, when a large 
collection of photographs had accumulated, some of the more 
typical examples of geological phenomena might be enlarged 
for publication 

Mr Jeffs suggested that the Committee might make arrange- * 
ments with some photographer for preparing lantern slides from 
the photographs foi the purpose of illustrating lectures 

Mr Wm Gray thought that 1t would be an advantage if each® 
delegate were appointed the local representative of the Come 
mittee in his own district, and authorized to collect the pRoto- 
giaphs, he would be willing to act im this capacity for the 
north of Ireland . 

Prof Meldola pointed out that, in taking photographs of 
geological sections, in which differences in the strata were often 
indicated only by small differences in colour, ıt would be an 
advantage to use orthochromatic plates 

The desirability was then discussed of adopting some means 
by which members of the British Association, and those who 
assigted in the work, might be ewabled to procure copies of the 
photographs, either as lantern-slides, prints, or enlargements, 
and various suggestions to this end were made 


e 
SECTION C. 


SECTION D 


Disappearance of Native, Plants —-Prof Hillhouse stated that ° 
the third Report of the Committee on ghis subject had been con- 
fined to the north of England, the Isle of Man, and to a few 
records from South Wales The bulk of the material had been 
obtained directly by'correspondence with the local Natural History 
Societies, especially the Yorkshire Naturalists’ Union Next 
year’s Report would probably deal with the whole of Wales, &nd 
possibly adjoming counties and“the south-west of Enfiand He. 
then gave a 7ésumé of the Report, stating that it contained an 
account of the more or jess complete disappearance from certain 
localities of abeut seventy species In some cases the disap- 
pearance was due to natural causes, but in most to the action of 
man ° ® e 

Mr Hopkmson stated that nearly the whole of the ferns in his 
district (S? Albans) had disapfeared within the last twenty 

ears He attributed this to Lendon collectors and dealers, and 
added that there was danger of even the primrose being exter- 
minated from the neighbourhood of London, as tle roots were 
taken there by cartloads every year : 

Mr M B Slater suggested that the best plan to opta:f% rare 
plants for cultivation woutd be to procure a httle ripe seed and 
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societies for their assistance, and stating that the work of ob- 
Servers who are members of such societies is, as a rule, more 
regular and more accurate than that of isolated volunteers It 
was desirable, he said, that the societies already assisting should 
continue to make observations for another year with as much 
regularity as possible Additional observers were not required, 
as sufficient data for the purposes of the Committee were 1n course 
of being secured 
Meteor ological Photography -Mr Hopkinson 1eported that 
the formation of the proposed Committee on this subject*had 
been sanctioned by the Committee of Section A, and that the 
form of application had been forwarded to the Committee of 
Recommendations. 
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to try to rasgit, He had bf this means uhder%ultivation some (7) gea coast Exosten —This Committ@ee ha been’ recom- 
of eour rarest Brith plant mended for reappomntmeĝt = 
Jndbstigation of the Inver tebr ate Faund and Cryttogagnc Flora (8) Registration of Type-Specontens —A recommendation had 
of the Fresh Waters on the British Isles —The Rev E P | been sent im for the appomtment of a Committee for reporting 
Knubley stated that a Repert of the Committee for this purpose | on type-specimens yp museums, an important sulgect, in which 
ekeen presented, and that the Yorkshire Naturalists’ Union | great assistance might be rendered by local societi€s 
had been steny working at the subject during the past year (9) Eart Tremors —This Committee had been recommentled ° 
è | for reappointment, with Mr*D&vison as Secretary tae 
ee SECTION G (10) Exploration of Elbolton Cave —A Committee had been 
Flameless Explosives —Pgof Lebow stated that th Northeof | commended for the exploration of this cave, wach was near 
England Institutes of Mining Engingers had continued expen- Skipton, and 1f which relics of human occupation had already 
menting a thi subject, tye South Wales Society had already | been found A 
helped , and one @ two smaller societies had promised assist- (11) Source of the River Arre —The object of the Committee, 
ance The re@ult of the jomt work ofghe Committee which had recommended for appointmant for the purpose of investigating @ 
been appomted would sooæ be published Ld this question, was to ascertain, 1f possible, by means of the coal- 
e tar colourmg matter, fluorescein, whether the water which" flows 
Section H ou@of Malham Tarn and disappears down a ‘‘water-siffk ” to è 
+ ° the south of the tarn,4s the stream which emerges at Malham 
Catalogue rehistonic Remains —Mr Kenwardgsaid that | Cove or Aire Head, oeat both these places The use of the 
the Birmingfiatn Philosophical Societys was recqrding the few | dye for this purpose had beer? suggested by Prof Meldola to 
ancient remains ın its district He had worked himself, and had ! prof S P Thompson, and the latter had brought the subject ® 
fnduced others to promote the suggestions made at the Confer- | before SectionC It had been suggested that the method might « ® 
ences at Bath and Newcastle, as well as to assist in carrying | be found generally useful for mvestigating the course of under- @ 
out the archeological survey proposed by the Society of | ground waters, as a very small trace of ge dye producedan 
Antiq@aries, intense green fluorescence s 
Mr Gray stated that the Belfast Naturalists’ Field Club had Mr De Rance, who also represented Section C, remarked ow 
taken the matter up, and would continue to co-operate with the | the work of the Underground Waters Committee, that its objects 
Çommıttee of the Association were to stud? undgground water with a view to supply from . 
The Chairman remarked upon the advantage of being able to | wells anê springs Questions were aslg:d respecting the quahty, 
have at hand for reference the publications of the local societies quantity, and level of the water e The Committee wighed fo 
collected by the Coresponding Societies’ Committee fo? the | records of water-level extending over long periods of time gnd 
purpose of preparing the catalogue of papers which formed part | especially to secure old records ®The work of the Goast-erosion 
of their annual Report, and also called attention to the fact that | Commuttee had been carried on with important results, anf much e 
arfew of the older and well-known local societies had not yet | information had been derived from a study of old charts The 
become enrolled as Corresponding Societies, Committee on Erratic Blocks, of which Dr Crosskey was the 
Secretary, was appointed in 1871 with the object of recqrding 
the exact positions of the more important boulders, gnd of enter- 
The Second Conference took place on September 9, Mr | 198 these positions on the Ordnance maps It was important to 
G J Symons, F R S , im the char have a microscopical examination made of sections of chips from 
the boulders, so that ther probable sources might be ascer- 
SECTION A tained Another point was that the boulders should not be l@f © 
Temperature Variation in Lakes, Rivers, and Estuaries — to the mercy of the stone-breaker, but should be preserved 
Forof i ith Teada commünicalion from Dr H R Mul, the Prof Meldola stated that he had been requested by Dr, Cross- 
Secretary of the Committee, on this subject, thanking the local key to thank the Corresponding Societies for the aid they had < @ 


SEcTION C 


Prof Lebour, represenjing the Committee of this Section, 
brought under the notice of the delegates the followirg Com- 
mittees recommended for appointment or reappointment — 

(1) Erratic Blocks —The co-operation of the Corresponding 
Societies which had not yet tahen part in the observations was 
invised 

(2) The “é Geological Record,” the continuation of which had 

een recommended, with a grant 

(3) Undergs ound Waters, pf the work of which Committee 
the Secretary, Mr De Rance, would sp ak > 

(4) Exploration of Oldbury Hill -A Commattee had been 
recommended forgxcavaling this ancient ¢arthwork, which was 
near Ightham, in Kent 

(5) Geological Photogs aphy This Committee, of «hich Mr 
Jeffs was Secretary, had been reqommended for reappointment 

(6) Northamptonshire Lias —A Committee for collecting and 
registering te fossils of this formation had been recommended 
for appointment, and excavations had already been commenced 


x The Committee, consisting of Mr Symons (Churman), Prof Meldola, 
Mr Hopkinson, and Mr Clayden (Secretary), was duly appomted, with a 


grant of £5, e* e 


é 





already given, and to express the hope that their assistance 
would be continued 


Srctrion D `; 


Phenological Observations —Mr. Symons introduced this sub- 
ject, which, he said, might perhaps be considered to have origin- 
ated with Gilbert White, but received little attention in Gnuland 
unul 1874, when the Meteorological Society obtained fhe assist- 
ance of delegates from. several Natural History Societies, who 
held a number of meetings and diew up a Report Pints, 
insects, and birds were referred respectively to the Rev T A 
Preston, Mr McLachlan, and Prof Newton Of plants, 71 
species were recgmmended for observation, of insects 8, and of 
birds 17 From 1875 to 1878 the Rev T A Preston pre- 
pared, and the Royal Meteorological Society printed, annual 
Reports emhodyjng the results obtained Mr Preston finding 
it impossible to continue the work, Mr E Morley took ıt up 
and prepared the Report for 1889 On his suggestion the list 
had now been reduced to 13 plants, 3 Insects, and 5 birds, and 
the Council of the Royal Meteorologgcal Soc ety desired to 
enlist as many observers as possiblg, and to obtain the assistance 
of the Corresponding Societies of the British Assqeiation 

A discussion ensued as to the suitability for observation of 
the species selectgl In concluding it, Mr Symons said that 
he had brought the matter forward nfore as a meteorologist 
than as a naturalist, and he thanked the delegates for then 
suggestions @ e . 


Seclioy E, 


J 
Teaching of Geography in Elementary Schools —Mr Sower- 
butts said that he had undertaken to draw up for Section E a 
Report on*this subject with reference to the®action of local 
authorities, n order to make known how far the Government 
grant for technical educats6n or allied purposes waggmade use of 
for the teaching of geography, gnd he asked the delegates to 


assist him by segging fh School oad Repofts, && 
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Committed f Aid for Anthropological Excavations —Dr 
Gargon called attention to thé existencesof a Committee of Aid 
“formed by the Anthropological Institute for the purpose of 
aiding by direction or otherwise the explomation of ancient re- 
mains, the Chairman of this Committee being General Pitt- 
Rivers, the Inspector ofeAnctent Monuments Lo@al societies, 
he said, would find ıt to their a@vafitage if they would report to 
this fommittee when they were desirous of undertaking ex- 
plorations © ° 

Prehistoric Remains Committee —Mr 2 W “Davis said that 
this Committee, of which he was Secretary, wanted a record of 
everything that had reference to prehistoric man, his dwellings, 
implements, pottery, &c e 

A discussion then took place with reference to the best method 
of imparting to the Corresponding Societies through their dele 
gates 2 hnowledge of what had taken place at the Conferences 
Mr Hopkinson suggested that each delegate should read a 
paper before his Society, giving an accOfint of the work taken 
up by the various Cammuttees, and that this paper should be 
published by that, Society, so as to be accessible to every 
member of it He distributed amongst the delegates a paper on 
the work of the Committees of the Assocation which he had 
bignght before the gHertfordshire Natural History Society 
Another question ræsed was the advisability of ın some way 
bringing into relationship with the British Association certain 
societies which did not coge up to the standard of eacellence 
requisite for enrolment as Corresponding Sof@ietie: 

On the motion of Profg Lebour, seconded by Mr J W Davis, 
a vote f thanks was passed @o Mr Symons, Chairman of the 
Copference, and to Prof Meldola, Secretary 





UNIVERSITY AND EDUCATIONAL 
°. INTELLIGENCE 


C4aMBRiDét —-Mr Love, Fellow of St. John’s College, has 
been elected Chairman of the Examiners for the Mathematical 
Tripos, Part I 

Prof Darwin, Prof J J Thomson, Mr. Pendlebury, St 
Jehn’s, and Mr Lachlan, Trinity, have been appointed 
Examiners for the second part of the Mathematical Tripos 

Mr E A Parkyn, Christ’s, and Mr M C Potter, Peter- 
house, have been appointed Lecturers in Science at affiliated 
lecture centres 

Scholarships and Exhibitions in Natural Science will be open 
for competition to non-members of the University in December 
aad January next at the following Colleges King’s, Jesus, 
Christ’s, St# John’s, Trinity, Emmanuel, and Sidney Sussex 
(see Camoridge Umversity Reporter, November 18, 1890, 
P 237%, 
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Royal Meteorological Society, No®mber 19 —Mr 
Baldwin Latham, President, delivered an address on ‘* The 
Relation of, Ground Water to Disease” The pages of history 
show'that When the ground waters ef oir own or other countries 
have arrived at a considerable degree of lowness, as evidenced 
by the failure of springs and the drying up of vers, such periods 
have always been accompanied or followed by epidemic disease 
In all probability groufid water ın itself, except under conditions 
where tt 1s hable to pollutioff, has no material effect m producing 
or Spreading’disease Asa rule, it 1s only m those places in 
which there has been a considerable amount of impurity stored 
in the sonl that diseaseg become manfest, and the most common 
modes by which diseases are, in all probability, dissemmmated, 
are by meags of the water supplies drawn fgomgthe ground, or 
by the elhmmation of ground-air int@ the habitations of the 
people It 1s found that the periods of low and high water 
mark those epochs when certain organic changes are taking place 
im the impurities stored 1M the ground, which ultimately become 
the cause andglead to the spread of disease Mr Latham 
defines ‘‘ ground water” as all water found ın the surface soil of 
the earth’s ciast, except such as maybe in combination with the 

° materials f@rming the crust of the earth ®t is usually derived 
from rainfall, by percolatson $ and ıt isealso produced by con 
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densation In dty cofntries, groun® water 1s prigcipally supplied 
by the infiltration from rivers, as, forMexamplé, m the Delt# of 
the Nileg The absencé of water passing into the ground fora e 
long period naturally leads to the loweiing of the free ground 
water-line, and may lead to the dryisg of the ground above the 
water line , and ıt 1s curious to note, with reference tos 

that the periods marking the epochs of this asa are those ın 


evhich there has been a long absence of percolation, and a con- 


sequent drying of the ground precedmg such efifemics On 
the otleer hand, small pox ıs unknown at such pertods as when the 
ground hs never been allowed to dry, or ıs geceiving moisture 
by condensation or capillfmty The study ®f underground 
water shows that certain diseases are*moie rife ‘when the water 1s 
high in the ground, and others “when the wates ıs low The 
conditions that pring abo@t and accoppany low water, however, 
have by far the most potential mfuence on health, as all low 


water years are, without exception, unhealthy As a rule, the e 
years of nigh water aie @ually healtfiy, except, 


often happens, 
when high water follows immediately upon main low wate, 
when on the yse of the® water an unhealthy period invanably 
follows Mr Latham has found that those districts which draw 
their water supphes direct fiom the ground, are usually more 
subject to epidemics and disease than those districts ın which 
the water supply 1s drawn fiom rivers supplied from mpre ex- 
tended areas, or from sources not liable to underground pollution 
In the case of Croydon, one portion of the distiict (under three- 
fourths) 1s supplied with water taken direct from the ground, 
whilst the remaining portion is supplied with water from the 
River Thames It ıs curious to note that even so recently as 
1885 the zymotic death-rate in the districts supplied with under- 
giowfnd water was twice as great as in that part of the district 
supplied fiom the Thames, and m this particular year forty-one 
deaths from small-pox occurred 1n the district, not or of Which 
was 1ecorded outside the district supplied by the unde@groufd 
water Mr Latham, in his address, dealt largely with zymotic 
diseases as affected by ground water, and showed that cholera 
ordinarily breaks out when there is the least ground water, a 
Ingh an and ground temperature is also necessary for its develop- 
ment, and as a rule the low-lying districts are favourable to the 
production of these high temperatures Small-pox 1s almost 
always preceded by a long period of dryness of the ground, a> 
measured by the absence of percolation Typhoid fever 1s mogt 
prevalent after a dry period and the first wetting of the groun 
or percolation from any cause taking place The conditicn 
essential to the development of diphtheria is a damp state of the 
ground marked by extreme sensitiveness to percolation of rain 
Searlet fever fullows the state of the diyness of the ground,* 
which 1s essential for its development, and it occurs in the 
percolation pertod The conditions that precede small-pox are 
those favourable for the development of scarlet fever, and, like 
small-pox, the dampness of the ground for any considerable 
period ın any particular locality, may check 1ts development or 
render it less virulent, and it 1s most nfe ın low water years 
Measles are least prevalent at the low water periods, and mostly 
rife at and near high water peztods Whooping-cough follows 
the percolation period ın its incidence, increasing with percola- 
tion, and diminishing as the waters in the ground subside 
Diarrhea 1s generally more prevalent in a low water year than in 
other years, that ıs, with a very much colder temperature ın a ® 
low water year there 1s a very much Jugher death-rate from this 
disease Mr Latham finds that the general death-rate of a 
district 1s amenable to the state of the ground water, years of 
drought and low water being always the most unhealthy 


Geological Soctety, November 12—Di A. Geikie, 
FRS, President in the char—The President referréd to 
the sad loss the Society had°sustamed since the fast meeting, 
through the death of the late Foreign Secretary, Sir Waring- 
ton W Smyth, F RS —Thee President reported that Mr 
L Belinfantediad been gemporarily appointed by the Council to 
the office of Assistant-Secretary —The following communi- 
cations were read *-On the pofphyritic rocRs of the Island of 
Jeisey, by Prof A De Lapparent, Foreign Conespondent of 
the Society (Communicated Sy the President ) The author 
had some years ago described®s Permian a series of porphyritic 
rocks, of which specimens had been sent to him from Jersey 
He had since been led to beheve that this view@of their age, 
arrived at from what he knew of similar rocks in France, was 
erroneous, and in a recent visit to the island had satisfied himself 
that the English observers who had assigned to these rocks a 
much higher amtiquity were in the mght Je now found that 
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* the igneous rocks, question fnderlie the Rozel tonglomera.e, 
_ e which must be placed at the Very base of the Silurian formations 
He reserved his detailed statement for a Communicator to the 
, Geological Society of France, ins present object being to do 
justice to English geologists, whose views he had formerly 
Ypsased —On_a new species of Zrzonyx from the Miocene of 
Malta, and a Ctlonian scapula from the London Clay, by R 
Lydekker —Notes on specimens collected by W Gowland, in 
the Korea, by Thomas H Holland, of the Geological Survey of 
India, late Berkeley Fellow of the Owens College 
municated by Prof J W Judd) , The southern klf of 
Korea traverged Y Mr Gowland 1s of a hilly character The 
rocks forming the hyls are chiefly crystalline schists—gnetsses 
with graphite, garnet, dichroite,” and fluor occurring in con- 
siderable abundance, and the whole gr8up is prebably part of 
the great Archzan mass of North-East China The authtr 
describes these metamorphic rocks in detail Stratified rocks, 
probably of Carbgniferous age, lie unc&nformably upèn the 
schists in the eastern, pait of the peninsula, ande petro- 
graphical notes of these are %iven m the paper ‘bhrough the 
crystalline schists and stratified rocks various igneous rocks have 
been erupted as dykes or in laige masses Amongst these the 
most conspicuous rock is granite Birotite- and muscovite- 
granite fre most widely distributed, and in places aie cut by 
- dykes of eunte and veins of quartz and pegmatite The more 
basic class of rocks ıs represented by diotites, propylites, ande- 
sites, basalts, dolerites, and gabbros Interesting cases pf the 
gradual passage between the so-called mtermediate and basic 
rocks are found, and various stages in the devitrification and 
Gecomposition of andesitic lavas represented These are de- 
scribed in detail by the author, and compared with similai cases 
an othe: regions , and full descriptions of the mtrusive rocks are 
furnishefl here are now no active volcanoes , and there 1sa 
notdble laek of mineral wealth in the southern part of the Korea 
Prof Judd spoke of the value of Mr Gowland’s geographical 
and geological discoveries, and the enthusiasm with which Mr 
Holland had applied himself to the work of examining the 
specimens brought home, and he considered that the work 
would prove an important contribution to science Several 
Boints about which difficulties had arisen by examination 
of European iocks had light thrown upon them by the Korean 
Specimens The President felt that the Society would agree 
wi him m considering the Geological Survey of India fortunate 
in secuyng a petrologist like Mr Holland —Further notes 
on the stratigraphy of the Bagshot Beds of the London Basin 
(north side), by the Rey A Irving 
. 


Mathematical Society, November 13—J J Waker, 
F R S, in the chan —The Chairman informed the members of 
the loss the Society had recently sustained by the death of Dr 

A J Ells, F.R, S, who was elected a member on June 19, 1865, 
and had served on the Council during the sessions 1366-67, 
1867-68 He gave a brief sketch of Dr Ellis’s contributions to 
mathematics and other subjects He next sketched in some deta] 
the numerous contributions made to mathematical physics by 
Lord Rayleigh, F RS, dwelling more particularly upon those 

* memoirs which had led the Society, as announced at the June 
meeting, to award him the De Morgan Memorial Medal The 
edal having been presented, Lord Rayleigh simply thanked 

the Society for their gift —The new Council having been duly 

» elected, the new President (Pf Greenhill, F R S ) called upon 
* Mı Walker to read his address “On the Influence of Applzed 
on the Progress of Pue Mathematics ” The author was asked 

« to print the paper in the Proceedings, on the motion of Mr 
A B Kempe, FRS, seconded by Lord Rayleigh —The 
«followmg commgunications were made —Spherical harmonies of 
fractional order, byR A Sampson —Pioofs of Stemer’s theorem 
relating to circumscribed and inscribed conics, by Prof Mathews 
—On an algebraic integral of two differ@ntial equations, by 
R A Roberts —Some geometrical con@tructions, „by Oscher 
Ber (communicated by Prof Hill) —On thee analytical repie- 

sentation of heptagrams, by Prof L J Rogers 


Zoological Society, November 18 —Dr Muvart, PR S ; 
in the char —Mr F Menteith Ogil®ie exhibited and made re- 
marks on a specimen of the Red-headed Flycatcher obtained in 
Norfolk —ProfeF Jefftey Bell exinbited an example of the 
Cotton-spinner (Hootie za nagia), taken off the west coast of 
Ireland, and sent for determination by Prof Herdman —Mr G 
A Boulenger exhibited a series of skulls “belonging to Dzstia 


cyanogncta and Cheg%e midas —M: G A Bouldbger iead a | 
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paper ugon the Reptiles and Batrachians of Barbary (Morocco, 
Algeria, Tunisia), based clfefly upon the notes aid ‘collections 
made in 1880-84 by M , Fernand Ldtaste —A second paper by 
Mr G A Boulenger contaimed remarks on the Chinese Alligator 
—A communication was read from the Rev O P @ambridge, 
F R S, giving an account of some new species afd two new 
genera of Argneidea, mostly collected 19 South Africa by the 

leRev Nendick Abraham —Mr® Shuh Woodward read a paper 
on some Upper Cretaceous Fishes of the family Aspidorhynchigze 
He offered « detailed description of Belonostomus cormptont, from 
Brazl, and defindl a new genus (Afateopholts) from Syra The 
latter 1s remarkable as being thg only physostomous fish hitheito 
described exhibiting a spinous armature of the preoperculum — 
Mr G C Champion read a paper on the Heteromerous 
Coleoptera collected by Mr Bonny at the Yambuya Camp, 


Aruwimi Valley 
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Academy of Scienges, November 17 —M_ Hermite ir 
the char —Ed Phillips, by Me H Léaujé The deceased 
mathematıcıan was born at Parıs on May 21, 1821, and died on 
December 14, 1889 An account 1s given of His many works ın 
mechanics and mathematical physics —On the name of bronze, 
by M Berthelot The author quotes the following froma work 
of the time of Charlemagne ‘‘Compositio"randisi1 eramen 
partes II , plumb: parte I , stagmi parte I ,” that 1s to say, bronze 
1s composed of two parts of copper, one of lead, and one of tin 
This appears toeonfign the view that the name of bronze is de- 
rived from *that of the town of Brundgsium, or Bperrhoiov, 
especially as many bronze vessels haye been found marked ass 
Briundusenum —Remarks on some acoustical sensations pro- 
voked by certam quinine salts, by M Berthelot The auth 
describes certain humming noises that he hears after thein- 
gestion of lactate —A Chaldeean astronomical annual used by 
Ptolemy, by M J Oppert A serieg of lunar and planetary 
observations have been found ın the British Museum among the 
cuneiform tablets These have been deciphered, and prove to 
be among the oldest and most detailed we possess The 
phenomena recorded on them took place in the year 522 BC, 
and are described ın an exceedingly minute manner An account 
1s given of the results obtained by an investigatron into these® 
cuneiform inscriptions, and their bearimg upon the dates of 
certain events —On the annual variation m the latitude caused 
by the differences m refractional effects which iesult from 
atmospheric tides, by Dom Lamey The tidal effect of the sun 
and moon upon the atmosphere is given as a probable cause of 
the annual variation ın Jatitude —Rapid development of a solai 
prominence, by M Jules Fény: The prominence appeared one 
the western edge of the sun, from heliographic latitude — 20° 13’ 
to —30° 21’, on October 6, at th 18m Kalocsa mean time 
In about half an hour the eruption had reached a height of 
327"—that 1s, 235,900 kilometres —On one of M Pac&ad’s 
theorems, by M Gustaf Kobb —Note on the construction of 
plans from views obtained &t elevated points in the atmospherg, 
by M A Laussedat A method ıs described by means of which 
photographic views obtained from balloons may be reduced to 
plan —Researches ın thermo-electricity, by MM Chassagny 
and H Abraham ®The authors have aheady shown that the 
electromotive forces of theimo-electiic couples, of which the 
junctions are mamtained at o° and 100° respectively, may be de- 
termined to yyy oftheir valu@ They find that the followfng 
formula, though not representing their measures with entire 
accuracy, 1s sufficient to give the tenth of atlegree Centigrade in 


the interval o° to 100°, The formula K 
 _ at + bÈ tei ó 
nA > e 
t+ 273 


where a = 1073 3 56604,4= 107° 8 3827, c= — 107% 3 265, 
¢ = temperature, and E = electromotive forte The value of Ky 
at 100° = 0 0010932 volts with an iron-copper couple ‘The 
following 1s a cémperison of observed and calculated Tesults at 
different temperatures— 


ë F@ectromotive forces 


“—— ~*~ ~ 
Temperatuse Observed volis Calculated volts 


65° 13 ° o 0007656 0 9907654 
32° 49 O 0004043 - 00004015 
15e 48 go C0019981 o 001980 


e 
—On the penodicity of updu'atory pregsures produced by the 
combustion of denen in a closed vase, by M ® Vieille 
e 
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PUESDAY, Decuyser2 — , 
a 

ZOOLOGICAL SOCIETY, at 8 30 —Onthe Antelopes of Nyassa Land , 1rd 
Crawshay —On the Suspension of the Viscera in the Batoid Hypnos , 
subnigrum Prof G B Howes —Notes on the Pectoral Fin sheleton of 
the Batoidea and of the Extinct Genus Chlamydoselache Prof G B 
Howes —On the Presence of Pterygord eeth in a Tailless Batrachan 
(Pelobates cultripes), with Remarks on the Localizatioy of Teeth ow shew” 
Palate in Batrachians and Reptiies G A Boulenger 
SSEx Fretp Cius {at Loughton) at 7 —Some Notes on Dipsacus syl- 


“The undulatiags sét ùp at the extrem.tys of a receiver Iemetre 

Jong have been photographically registered by the side of time 
eignfls The extremely accurate result» obtained indica‘e that 

the method may be used for the study of the phenomena of the 

s propagation df waves in conditions of gaseows condensation and 
e temperature above those as yet investigated —On the electuical 

es » resistance of bismuth in & magnetic field, by M A deduc The 


author develops a formula which allows the calculation of the re 
-sista@ce of a wire of bismuth placed in a magnetic field at a 
certam température, in terms of its resistance af 0° ofttside the 
field —On the §-pyrazol-dicarbome acids, by M Maquenne 
Aldehydes react with dinitrotaitawic acid in presence of am- 
monia, giving rise to monobas.c acids which, on heating, form 
® g-pyrazol-dicarbonic acids of the géneral formula 

CO,H—C—N 
‘ SOR 
CO,H—C—NH~ œ 


Fufural does not act in the sawe manner, the body obtained 
e being Mi ; 
CO,M--C(OH)—N=CH—C,H;0 


i 
CO,H—C(OH)—-N=CH—C,H,0 


e 

The sugars with aldehyde 1eactions give no definite combmation 
‘vith nitrotaitaric acid —-On a phenol acid derived from camphor, 
by M P Cazeneuve —Nęte upon active amylic derivatives, by 
M Philippe A Guye —On the saponificatig® of h@logen organic 
compounds, by M C Cigabiié —The author forms thé fluorides 
by the sealed tube method, amd saponifies these bodies by means 
of gilk of lime, ¢ g 


es 
CHF, + Ca(OH), = CHO, + CaF, 
veto’ 
Glycol 


e 

A tegction of the halogen compounds with B,O; 1s also mdicated 
—On a gasgous antiseptic, its action upon the pyogenous 
bacteria of the urmary infection, by M C Chabrié —On the 
fixation of gaseous nitrogen by the Leguminose, by MM Th. 
Schleesing and Em Laurent —On the microbe of the nodesities 
oF Legummose, by M Em Laurent —On some transitory 
characters presented by Chelmozostratus, Linan , by M Leon 
‘Vaillant —On the sexual dimorphism of Exterocola fulgens, by 
M Eugene Canu —On the sexual differences of Lepadogaster 
drmactlates, Flem , by M Frédéric Guitel —On the antagonistic 
molecular forces which are produced in the cellular nucleus, and 
on the formation of the nucleiform membrane, by M Ch 
Taegagny —On the ouigin of the terraces (redeaux) m Picardy, 
by M H Lesne 
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TRURSDAY, NOVEMBER 27 


RoYaL Sociery, at 4 30 —On the Homology between Genital Ducts and 
Nephridia in the Ohgochæta F E Beddard —The Patterns n Thumb 
and Finger Marks , on their Arrangement nto Naturally Distinct Classes, 
the Fermangnce of the Papi lary Ridges that make them, and the Resem- 
blame of their Classes to Ordinary Ggnerh F Galton, F R S — Pre- 
luminary Note pn the Transplantation ind Growth of Mammalian Ova 
within a Uterine Foster-Mother W Heape —The Conditions of Chemical 
Change between Nitric Acid and Certain Metals V H Veley —The 
Variations of Electromotive Force of Cells consisting of Certam Metals, 
Platinum, and Nitric Ac®l G J Burch and Ý H Veley 

Ingrirurion or ELECTRICAL Engineers, at 8 —The Efficiency of Second- 
ary Cells , “gn the Chemistry of Secondary Cells Prof W E. Ayrton, 
FRS and EB W Smith 


FRIDAY, NOVEMBER 28 ° 


Puysicay Society, at 5 #Notes on Secondary Battenes Dr Gladstone 
and Hibbert —An Illustration of Ewings Theory of Induced Mag- 
netism Pref S P Thompson 

ÅMATEUR SCIENTIFIC SOCIETY, at 8 —Aquagrc Mitrosdbpical Life (with 
Lantern Illustrations) J D Hardy 


sunpaf?, NOVEMBER 30 e 
Sonpay Lecture Sociwry, St 4 —The Natural Growth of, Rel 
India SirA S Lyall, K CB 1k CIE ai ern Ce Re te 
MONDAY, DECEMBER x 


‘Society or ARTS, at 8 —Gaseous Illumingnts Prof Viyian B Lewgs 
ROYAL Micr@scopicaL SOCIETY, at 8 —~COkversazgone 


VICTORIA INSTITUTE, at 8 —On the Geol 
Hul, FRSe è p Hig Geolog cal History of Egypt Prof 


ROYAL INSTITUTION, at 5 —General Monthly Meetifte 
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vestris and D pilosus and their Natural Relationship J French —The 
Butterflies of Essex Edward A Fitch —he Land and Fresh-water 
giota occurring in the Neighbaurhood of Bishops Stortford Edwin 
ngo 
INSTITUTION oF Civil ENGINEERS, at 8 = Baloto | Members —The 
Vibratory Movements of Locomotives prof John Milne, § RS, and 
John McDonald (Discussion )— The Suhkur Bridge at Benares F E 
Robertson —The New Chittrivate*Bridge, Madras alway E W 


Stoney e 
® WEDNESDA F, De@euser 3 


e 

SOCIETY oF ARTS, at 8 —The Chicago Exhibition, 1893 James Dredge 

WNTOMOLQGICAL SOCIETY, gat 7 ~On tke Conspicuous Changes in the 
Markings and Colouring of Lepidoptera, caused by ecting the Pupe 
to Differant Temperature Conditions Frederic Merri g Notes on the 
Lepidoptera cgllected sn®Madera by t™ late T Vertbn-Wollaston 
George T Baker —A M mograph of the Lycanoid Genus Hypochrysops, 
with Descriptions of New Species Hamilton H Druce —The Life 
History of the Hessian Fly Frederick Enock 


THURSDAY, DECEMBER 4 e 


Linnean Society, at 8 —On the Genus of Orchid Brownheadı® H N 
Ridley —On the Botany of Kandahar J, H Lace —Botantcal Visit to 
Auckland Isles "lhos Kirk 

CuemicaL Society, at 8 —Ballot for the Election of-Fellows —On the 
Volumetric Estimation of Tellurium Dr Branner . 


FRIDAY, DECEMBER 5 


GEOBOGISTS’ASSOCIATION, at 8 —Report on the Microscopical Examination 
of some Samples of London Clay from the tsxcavations for the Widemng 
of Cannon Street Railway Bridge, 1887 C Davies Sherborn and H W 
Burrows —A Short Visit to Ingleton and to Filey Bugg (shewmg®how a 





Dangerous Reef was converted mto a Perfect Breakwater by ap Ancient 
Race) Edwin Litchfield $ 
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THE COUNTY COUNCILS AND TECHNICAL 
EDUCATION 


CONTASRENCE will be held to-morrow under 
the auspices of the National Association fore 

the Promotion of Technical and Secondary Education, 
which may prove of the greatest importance to the futufe 
development of éducation in thi#country The Marquis 
of Hartington wig be in the ghan, and representatives of 
County and @ounty Borough Councils and other Local 
Authorities working theprovisions of the Technical en- 
struction Act have been, invited to meet the Executive 
Committee ofthe Association and delegates from its 
Branches t#ieughout the country, éo confer on the best 
means of utilizing the new fund placed at the disposal of 
County Councils under the Local Taxation Act of this 
year for the purpose of education 

It wll be remembered that, by the accident of the 
abandonment of the licensing clauses of the Local 
Taaation Bill, a sum of about £743,000, the residue of 
tfe proceeds of the new beer and spirits duty after de- 
fiaying the charges for police superannuation, has been 
allotted to County Councils in England and Wales, with 
permigsion to apply the fund to technical education, or, 
in-the gase of Wales, to intermediate education under 
the „Welsh Intermediate Education Act The Scotch 
share, amounting to another £50,000, may be used for the 
purpose of the Scotch Technical Schools Act 

A number of reflections are suggested by this unex- 
Wales is ahead of England and 
Scotland in the matter, because a more complete Act is 
1y force in the Principality The Welsh may use the fund 
toeorganize their secondary education under public con- 
trol, while in England such organization, though, as has 
een pointed out, not impossible, has to be cariied out 
on a far more restricted scale and under more hampenng 
conditions This is not because the English share of the 
fund ıs inadequate, but merely because when the critical 
moment for the appropriation came ıt found Wales pro- 
vided with the necessary machinery, in the shape of the 
Intermediate Education Act Which ıs unfortunately not 
yet ın force in the rest of the Kingdom It was too late 
ın the session to build up the requisite machinery for 
England, so we are compelled to wait. 
* Had it not been for the passage of the Technical 
Instruction Act of 1889@which, as will be remembered, 
was fiercely contested at the time by many of the more 
extreme educational partisans, there would have been 
no machinery at all in England for the utilization 
of the new,fund for educatioa, and the whole would 
déubtless have been allotted to other purposes, such as 
reduction of rates As 1t 1S, the fund qn be administered 
under the provisions of that Act, encomplete as it is, 
until ıt ıs duly amgnded by the Bill of which Sir Henry 
Roscoe has already given notice, and by the extension to 
England, under a somewhat modified form, of the’Welsh 
Intermediate Education Act Thus, had it not been for 
the previous passage of a confessedly imperfect measure, 


1 See “ Suggestions to County Councils” (National Association for the 
Promotion of Igchnical and Secondary Education, 14 Dean’s Yard) 
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the greatest chance *yet offered for the Be Boe of 
secondary education would have been engssed altogether 
We hope this fact Will be remembered Wiien heated 
advocates of one line or other of educational policyeare s 
again tempted to forget that “half a loaf is better than 
no bread” Get public supervision of higher education 
recognizedgin an Act of Parlamentgand all the rest will ° 
surely follow The Act may be imperfect , parts of ıt may 
be bad, but he ıs a pedant who refuses ıt on that grofind 
The Act will œ amended as necessity arises, new powers 
of control will be acquirad when any power of control 
has been once conceded The new Act gives increased 
facilities for the organization of education to various 
parts of the Kingdom in precise proportion to the powers 
aldady possessed {To him that hath shall be given,’ 
in education as in other matters 

So much for the Act Tht next quegtion that arises ıs 
its administration by the local authorities, who, it 1s to be ° 
observed, have power to devote all or any part of the fund e` 
to education, and of course to use the rest for the reljef 
of rates It must be admitted that ıt le a great tempta- 
tion, to some County Councils at least, to take advantage® 
of their Pagans, right to use tife fund otherwise than 
Parhameħt intended, but it is g temptation which 
should be resisted if only for the reason that the renewal 
of the grant next year may lgrgely depend on the we 
which can be shown to have been made of ft by docal , 
authorities It would be suicidal policy, even for the 
strictest friend of the ratepayer, f clutch the money thjs 
year for the relief of rates, and thus to lose permanehtly 
a grant which will be sorely needed before long ın order 
to meet the new charges which, as Mr Goschen hinted, 
are likely to be put upon local authorities with respect t@ 
aguicultuial and mteimediate education 

So far as the matter has yet come before County 
Councils, there 1s no cause for discouragement At least 
nine counties have already determined to use the whole 
or part of the money for technical education , others have 
appointed committees to inquire into the whole questione 
We hope that the result of the Conferenc® which 1s 
announced will be to decide many wavering Councils to 
take the same course ° 

There will be plenty for the Conference to discuss 
The work of organizing technical education ıs new*o 
County Councillors, and many of them are still quite in 
the dark on many points Moreover, practical difficulties 
have arisen in some districts in the working of the Act, on 
which it will be useful to compare notes We, have re- 
ceived a copy ofthe provieional agenda, by which we*see 
that among other things the meeting will discuss the 
nature of the preliminary proceedings which should be 
taken by County Couhcils which are desirous of assisting 
education out of the new fund® This ıs an emportaift 
question Should the Councils simply pass a resolution 
inviting applications for assistance, and then judge among 
the various qualified institutions which send in claims? 
Or should they snstitute an inquiry into the® state of 
education in their districts, and on the results of that 
inquiry formulate a comprehensive scheme? Should the 
money be devoted chiefly to the assistance and develop- 
ment of exfsting mstitutions? Or should fhe Councils 
mitiate schools of their own under the general powers 
conferred by the eAct? f On matters hke thìs many ° 
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Coungls ae @loubtless waiting fof a lead such as they 
may obtain_at hë Conference Meanwhile we mgy com- 
mend to their attention,the carefully drawn repoit just 


e présented to the Shropshire Cdunty Council by the 


TechnicalelInstruction Committee of that Council, as a 
model in many ways of what such a report should be 
The Conference Will alse discuss the modes in which 

the fund may be divided among the non-county boroughs 
and sanitary districts within the county. This again, 1s 
a debatable question Should the Basis of the allotment 
be rateable value, or populafion, or existing local effort ? 
How far should the conveniegce and needs of the county 
as a whole be exclusively consulted in the scheme, mnde- 
pendently of the wishes or claims of particular localyfies ? 
Clearly the Act gives no legal chaim to a non-county 
borough on any particular proportion of the money, 
though the County Council ‘may, if it please, act through 
these minor authorities 1n the distribution The question 
is eminently one on which light will be thrown by a 
fgiendly conferenge 

e _ The third pout for discussion 1s the amendment of the 
Technical Instruction Act Certain difficulties have arisen 
in the administration of the Act, ghicle may be re- 
moved without rašıng controversies F or? example, 
man¥ Councils wish t8 aid agricultural education by 
f8unding, or assisting agricultural schools in county 
boréughs in their district But this they may not do, 
for the county boroughs are outside their jurisdiction , 
while the county boroughs themselves are not likely to 
do the wgrk, since it will, as a rule, be useless to their 
own inhabitants Other points, such as the question of 
the provision of scholarships, especially to schools out- 

@ide the counties, have been called m question, and need 
settlement 

The fourth subject on the agenda 1s the most important 

of all viz the best mode of assisting termediate and 
agricultural education It is hardly to be expected 
that the members of the Conference will succeed in 
“evolving a complete plan, but they will do a great 
service if they demand, with no uncertain voice, the 
extension to England of a measure based on that which 
is wdiking so admirably in Wales Meanwhile, the 
question of the best mode of eassisting intermediate 
education depends very greatly on the chance of the 
future renewal of the grant We look to Lord Hartington 
to give an assurance that there is nogpossibility of the 
diversion of any part of the new fund by the Govern- 
ment topother purposes than techmical and secondary 
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DREVER'S*LIFE OF TYCHO BRAHE 


Tycho Brehe a Preture of Scentific Life and Work wn 
the Stxteenth Century By J L E Dreyer, PhD, 
FRAS (Ediburgh A and C Black, 1890) 

i Was time had evidently come for the publication of 

ar! adequate account of the life ark work of the 
great Danish astronomeg Popular presentments of the 
first, and partial studyes relating to the second, there have 
been, itis true, ın more languages than one’, but Gas- 
send’’s was, until now, the only scientific biography of 

Tycho Brahe, and numerousgdocuments, medited and 

inaccessible in 1654, have smce beefi brought to light, 
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clearing up much {hat was obscure, supplementing meagre 
with full information, and thug ienderipg possible the 


virtually complete garrative now given to the puphé by ° 


Dr Dreyer That unstinted pains were bestowed upon’ 
his task 1s obvious from the manner of its accomplish- 
ment, and he was equipped for ıt with g combination, 
desirable rather than usual, of linguistic, historical, and 
scientific attainments Indeed, at times, sesperabundant 
ewforfnation ıs afforded , the wealth of details tends to 
sien Ne the essengial does not degisively enough 
maintain its supremacy over the superfluous eThe book 
is none the Jess a most taluable c8ntbution to the 
history of nsedizeval “astronomy, it 1s creditably exempt 
fr&m slips and inaccuracies of memory, pen, or print , 
aboungs with bibliographical ktowledge and indications, ° 
and—not its least merit—is furnished “Wah a highly 
serviceablesindex ‘It portrays, moreover, wath perfect 
candour, yet full comprehension and sympathy, a vigorous 
and picturesque individuality 

Judgment ın forming, and persistence ın holdiyfy to, a 
large and definite purpose, rather than surpassing intel- 
lectual ability, caused Tycho Brahe to tower above his 
scientific contemporaries Wittich—to say nothing sof 
Viéte and Harriot—was his superior in mathematics, 
heecould lay no claim to the inventive ingenuity,of Joost 
Burgi, his system of the world was less plausible than 
that of the uncouth Reymers But he saw dearly what® 
was indispensable to the progiess of astronomy? and “by 
the undaunted energy of his efforts to supply it, rhised 
humself to the high level of his great undertaking 

Until observations were begun at Uraniborg, the astro- 
nomy of the ancients, as Dr. Dreyer says with truth, 
reigned practically undisturbed A speculative impulse* 
of incalculable importance had indeed been given by the 
promulgation of the Copernican doctrine, but ` 


“No advance had been made in the knowledge of the 
positions of the fixed stars, those stations ın the sky by 
means of which the motions of the planets had to be 
followed ; the value of almost every astronomical quan- 
tity had to be borrowed from Ptolemy, if we except a few 
which had been redetermined by the Arabs No advance 
had been made in the knowledge of the moon’s motion, 
so important for navigation, nor in the knowledge of the 
mature of the planetary orlfits, the uniform circular motion 
being still thought not only the most perfect, but also the 
only possible one for the planets to pursue Whether 
people believed the planets to move round the earth or 
round the sun, the complicated machinery of the ancients 
had to be employed in computing their motions, and? 
crude as the instruments in use were, they were more 
than sufficient to show that the best planetary tables could 
not foretell the positions of the planets with anything like 
the desirable accuracy 

“No astronomer had yet made up his mind tg take 


nothing for granted on tl authority of the ancients, but * 


to determine everything himself Nobody had perceived 
that the answers the many questions which were per- 
plexing astsonomers,could only be given by the heavens, 
but that the answers would be forthcoming only if the 
heavens were properly interfogated by means of improved 
instruments capable of determining every astronomical 
quantity anew by systematic observations The necessity 
of doing this was at arf early age perceived by Tycho 
Biahe By his labours he supplied a sure foundation 
for modern astronomy, and gave his grêt successor, 
Kepler, the means of completing the work commenced 


by Copernicus” (“ Tycho Brahe,” p 9) ° 
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E e re 
e è e 
: ° t 


DECEMBER 4, 1890] 


NATURE . 





. ° 
On August 21, 1560, the yður® Scanian noble, then a 
thirteen-yea® old studenteat the UnMersety of Copen- 


os agen, y watched the mo&n, punctual to prediction, obscure 


r E few digits of the sun’s face, and was impresse® with it 
‘as something divine that men could know the motions of 
the stars so accurately that they could long before foretell 
their places Md ielative positions” Thenceforward all 
other pursujtg were with him secondary to that of traming® 
himself for an astronomer “Was ein Haken werden 
will, krummt sigh bei Z&:ten ” But the careerðwas re- 
garded aş confpromising, to the “dignity of his buth, and 
his uncle sent hım to Leipyg in charge of a tutor—the 
excellent Anders Vedel—whose claef busigess it was to 
interpose between him and the heavens In vain, while 
Vedel was asleep, Tychg studied pus Almegist, learned 
the constellatg@ns from a little globe the size of chis fist, 
and, on tHe ‘occasion®*of an impertant eqnyunction of 
Jupiter and Saturn, made his first recorded observation 
(August 17, 1564) with no other instrument than an 
ordinary pair of compasses In the following year he 
procured a “ radius,” or “cross-staff,” subdivided by the 
newly invented method of transversals, and gave, in his 
table of corrections to the results obtained with it, “the 
first indication of that eminently practical talent which 
was, 1n the course of years, to guide the art of obserying 
mto the paths in which modern observers have fol- 
lowed” (Preyer,Z¢,, p 20) By this time, too, the m- 
tuitionehad come to him that the planets themselves, 
consulted with prolonged and patient vigilance could 
alone impart trustworthy intelligence as to the system of 
their motions, and thus, in the mind of a boy of seven- 
teen, the “restoration” of the prehistoric science par 
excellence was conceived and determined upon 
Other interests, however, supervened , and chemical, 
ær, rather, alchemustic, researches might have continued 
te absorb the attention of one capable of better things, 
had not his vocation to astronomy been renewed under 
sanction of the portent (as it were) of the stella: outburst 
m Cassiopeia ‘Tycho hesitated no longer, but waited 
the propitious moment, and sought the appropriate scene 
for the commencement of his life’s labours He had 
fixed upon Basle , but the King of Denmark, Frederick 
II, anticipated his removal thither by the offer of an 
island-domain in the Sound, together with funds for fhe 
erection upon it of suitable buildings 
Their nature and plan are illustrated, both graphically 
and descriptively, ın the work before us Suffice it here 
*to say that their cost was commensurate with their 
splendour, and could omy have been defrayed by Royal 
munificence Yet, after its withdrawal by Christian IV, 
private means might have sufficed to maintain what they 
were inadequate to create , for the “ Phoenix of astrono- 
mers” (as Kepler designated hie) was still a comparatively 
rich man when, rather in disgust than from necessity, he 
forsook Uramiborg in Aprıler597 Nor was he free fiom 
blame in the transactions which le@ to his furely volun- 
tary exile Hus government of Hveen was nearly absolute, 
and somewhat arbitrary , his dealings with his tenants, 
there and elsewhere, were offen harsh and tyrannical , he 
could scarcely be brought, By repeated Royal admo- 
nitions, to fomply with the conditions of the various 
grants, made te him, and his arrogant bearing made 
enemies who did not fail to accentuate his shortcomings 
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A tradition more honeurable to him asc, it 1s “tue, 
a share in bringing about his disgiage, to "the "King’s 
physician, Peder Soréhsen, whose jealousy *ts said to 
have been excited by«Tycho’s ùnpard practice of medi- o 
cine, but Dr Dreyer saddles the chief responsibility ° 
upon the Chancéllor Fins, interested, possibly, both 
through mptives of public economy and of private hgs- ¢ 
tihty, in the fall of a costly and unsubmissive subject 
of the Crown In short, Sir Roger de Coverley’ s cau&ous 
dictum, that “much might be said on both sides,” may 
serve to convey the equitable judgment of posterity as to 
affaus at Hveen and their lamentable upshot 

Its worst result was m the waste of valuable time 
Four years were virtually curtailed by it from the great 
astfonomer’s effective career Yet one compenSatory 
circumstance attendgd the disaster Tycho’s presence 
attracted Kepler to Prague ¢ and their connection, formed 


just at the mght moment for progress, put the younger ° 


man in possession of a store of facts, from the co- s 


ordination of which he was enabled to deduce the laws 
constituting the fit epilogue to the Wark of Copeia 
the indispensable preface to that of Newton 

The resufs of Tycho’s activty during upwards of 
twenty years at Uraniborg, were see up by himself 
as follows —An improved solar theory, the detection 
of the third inequality, or yarzation, m the mows 


motion, as well as of fluctuations both in tHe inglina- é 


tion of the lunat orbit, and in the shifting of the 
nodes, the accurate ascertainment of the places of 
one thousand fixed stars , the dismissal from astrondDmy 
of the supposed “trepidation” of the equifioxes, the 
collection of a vast mass of materials for the revision of 
planetary tables , the supply of ample proof that comets 
are trans-lunar bodies (Dreyer, Zc, p 262) He might 
have added the discovery of the lunar annual equation 
(almost simultaneously perceived necessary by Kepler, as 
Dr Dreyer points out), the employment of systematic 
corrections for refraction , and observations, continuous 
and exact, of the “new star” of 1572 e 
Theory was not Tycho’s strong point He attached 
much more importance than ıt deserved to his system of 
the world, which he vainly hoped would outlive bifnself, 
nor was he endowed with a penetrating insight mto the 
significance of the phenomena observed by him @th 
such marvellous skill This may be estimated from the 
probable errors | of his positions for nine standard stars, 
amounting, as fompared with the best modern results, to 
24" m night ascension, + 26” ın declination (Dreyer, 
i ¢,p 351) Hs absoluee mght ascensions were defived 
from the longitude of the sun through Venus as an inter- 
mediate link, his dechnations were directly measured 
When it 1s remembéred that he was tlestitute of any kind 
of optical aid, that his graduated. instrumentg must h&ve 
been, judged by modein criteria, intolerably defective, 
that he knew nething of the effects of aberration and 
nutation, and commanded only a rough value for preces- 
sion, the degree of accuracy thus attained ntust excite 
our wondering admiration It should be added that the 
utter untrustworthiness of his clocks precluded him from 
the determination of relative places by the easy method 
of transıts* 
The frontispiece of the book under review 1s taken from 
a portrait of Tyche Brale painted at Rostock u® 1597, and” 
e ee °. 
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reproduced Inf few years since in these pages (NATURE, 
vol xv p 496) ‘Purchased by the Earl of Crawferd in 
1881, it formed part of has generous gift to the Royal 
*Observatory, Edinburgh The illustfations in the body 
of the wosk, consisting of plans and elevations of 
a Usaniborg, portrayals of the instruments, later residences, 
and tomb, of its whilom inmate, are both intefesting and 
well pxecuted The last represents the figure carved in 
red marble*on the monument to Tycho Brahe in the 
Teynkirche at Prague Its martial aspect corresponds 
with the feudal pomp amid whith his remains were borne 
Notrecumbent, though sleep- 
ing, he stands erect, clad in full armour, a plumed helmet 
on one side, an emblazoned shield on the other, a swerd 
grasped in his left hand Nothingerecalls the genuine 
quality of his hfe except the globe fpon which his right 
e hand rests, and thé inscription from his demolished obser- 
vatory, “Nec fasces nec opes, sola artis sceptra 
* perennant ” A M CLERKE 
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TWO NEW PSYCHOLOGIES 
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A New Psychology qi Aum at Universal Sceemce By 

the eRev George Jameson, DD, &c (Edinburgh 

andrew Elhott,1890) . 
By 

Prof J M Baldwin,MA,PhD. (London Macmillan 

and Co, 1890) e 
WE are quite ready to allow Dr Jamieson that, as he 

claims in his preface, his work is strictly original 

We do not think, however, that he need fear that, because 
19 emanates from a clergyman, it will be any the less 
attentively considered by any competent persons The 
reasonings and speculations, in another branch of science, 
of Dean Conybeare, of Prof Sedgwick, of Dr Bonney, or 
of Mr Osmond Fisher, have, so far as we can judge, in 
no wise suffered from this cause And if there were any 
vhlue in the reasonmgs and speculations of Dr Jamieson, 
in the realfm of psychology and philosophy, they would 
be as readily and thankfully accepted as those of Bishop 
Berkefey or Dr Mansell But, in truth, however well 
grounded in theology, Dr Jamuespn’s httle book gives 
abundant evidence that he 1s not very thoroughly grounded 
ın more mundane branches of science 

It 1s impossible to summarize briefly this “new 
psychology” We therefore content ourselves with giving 
two or thige extracts which we consider 1epresentative, 
and “must then leave such of $ur’ readéis as aspire to 
fuller knowledge to worry through the book for themselves 


«í 


“Tt ıs of enormous moment,” we are told, “to ander- 
stand what it 1s that really constitutes the soul, as well as 
to appreheftd under what circumstances the soul 1s con- 
stituted We know of no other substance, as absolute 
and eternal, than that of Ether It 1$ absolute in two 
important respects, /s¢, as positive and conditioned, and 
second, asmegative and unconditioned ” | 

“Tf it holds good, as a fact throaghout all nature, that 
material structures have their conditions represented by an 
immediate encompassmment of their delineation in Ether, 
and 1f it holds equally good, that in the animal frame 
generally, and especially in man as the highest exemplifi- 
cation, there ıs a nerve system in the body known as the 

** sympathetic,’ and carrying its dWfectiogs, ze condutting 
the states of the living pody to one gingle pole or axis, as 
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the terminal of congentration,—as the pivot whereon the 


assembled cofditions of anınfal gies are manifested, 


what follows in the first place, as 


with all that we know, as express revelations in our 
experience must, in this particilar case, be the actual 
outcome of an Etherial Image or represeppation of this 
gomplex animal self-hood ” 

‘ The very fact of our discovery that the pawe Etherial 
Medium, as spirit-substance, 1s ever present as the 
fundamdhtal mainspring of operation, in the linking 
together of conditions “in the material eworld, opens 
the door of apprehension for ‘us to gompreltend the 
inter-workings of Bram, in “producing the phenomena 
of Mind, as enanifestéd ın thes Soul or Ego of each 
perSonality ” 


A very different b@ok is the first instalment of Prof. 
Baldwints “ Hand-book of Psycholpgy,” of wiigh a second 
and revised @dition 1s before us Well arranged, carefully 
thought out clearly and tersely written, it will be wel- 
comed in this country as it has been welcomed in America. 
That ıt views psychology from a standpoint somewhat 
different from that which Mr Sully takes up in his 
“Outlines” will render it none the less acceptable to 
Enghsh students ° 

An interesting and important section ıs devoted to 
“ comsciousness and the unconscious,” and Prof Baldwin 
biings out very clearly the difficulties that attend the 
view that mental phenomena may be unconscfous® He 
notes that ıt 1s often the case that an association Between 
states of mind 1s accomplished without conscious links 
of connection, and that consequently the links of con- 
nection must be unconscious He thinks it unsatisfactory, 


however, to say that the unconscious links are states of » 
“The missing links in broken chains of associa- * 


mind 
tions,” he contends, “may be supplied from dynamic 
connections in the cerebral substance” But there are 
many people who think’ that it is as mconvenient a$ it 1s 
unphilosophical to dodge backwards and forwards from 
the brain to the mind Either mental states are of a 
different phenomenal order from physical states or they 
are not If they are not, Jet us at once say that just as 
the lachrymal gland produces tears so does the brain 
produce consciousness If they are, then let us, so far as 
is possible, avoid hopping Backwards and forwards from 
one to the other The fact ıs, this question cannot be 
discussed without touching on the philosophical basis of 
psychology Our own opinion is that we should be arded 


here by that most reprehensible procedure—the coinage of e 


anewterm Believing, as we do, that mind never has been, 
and never could be, evolved from matter, the question 
arises, From what, then, have mental states (psychoses) 
been evolved? If a similar question be asked with 
regard to molecular vibrations in the brain (neuroses), 
the answer 1s not difficult ° Complex neurosef have been 
evolved from less complex neuroses , these from simple 
neuroses, these ag@m from organic modes of motion 
which can ne longer be called neuroses at all, and these 
perchance, once more, from modes of motion which can 
no longer be called organic But in the case of 
psychoses, from what hawe they been evolved? Com- 
plex psychoses have been evolved from less complex 
psychoses, these from simple psychoses # and these, 
again, from—what? From other and simpler modes of— 


something which answers on the subjective side to the 
e e 
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organic modes of motion » For this we mght use some 
sugh term as*wefaken&zs Neuroses are kinetic manı- 
/festatfons , states of consciousness ate metakinetec manı- 
festations But, as neuroses are evolved from kinetic 
states (kineses) of a lower order, so have psychoses been 
evolved from ®etakinetic states (metakineses) of a lower 
order According to this view, every mode of organic ore| 
neural kinesis has its concomitant mode of metakjnesis, 
and, when the kmetic manifestations assume tee forh 
and intensity ef" neuroses in cert&in paits of the human 
brain, the metakgnetic manifestations assume the form of 
human consfousness Instead, gherefore, of jumping 
across, with Prof Baldwfh, from psychical tò physiologgcal 


+ states, we would suggest that, from the point of view of 


Abad intermediate states are metdkineses, 
which do rétereach a seifficient intensity or complexity to 
appear in consciousness as states of mind They are not 
unconscious states of consciousness, but they belong to 
the sgme phenomenal order as consciousness 

In Ms interesting discussion of the peiception of space, 
Prof Baldwin says — 


. “ Two general theories of space perception are held by 
psychologists, and under them may be classified the 
various attempts made to explain the origin of this idea 
These are the zafzvist and the empzrzcal theories Em- 
piricists hold that presentation of extension (and time) 
are dtriv@d through experience from elements which have 
not thesspacial (and temporal) form On the other hand, 
nativists maintain that space and time presentations 
cannot take their origin in data of consciousness which 
are simply intensive , consequently that these presentations 
are primitive data of knowledge, native, mnate In other 
words, the empiricist asserts the reducibility of presenta- 


e tions of space and time, and the nativist asserts their 


irreducibility ” 


„Now here it seems to us that, if the empiricist clams 
to retluce the perception of space to sense-lmpressions, 
he ıs manifestly ın error , and that, 1f the nativist bases 
‘his contention on the fact that there are over and above 
sensé-1mpressions, impressions of relation, he 1s on firm 
ground But it is questionable whether he can carry his 
claim much further 

Prof Baldwin has a short but important chapter on 
illusions We are unable egtirely to agree with hım,ın 
his treatment of the subject Speaking of illusion proper, 
he says — 

“ At the outset we find ourselves face to face with a 

e whole class of experiences, in which one mental state is 
taken for another Theye are, really, two images involved 
—one, the rightful ımage, the presentation, as oidinarily 
aroused by the stimulus expetienced, say the sound of 
the clock , the other, the image of something different, 
formed within the domain of the same sense-quality, and 
usually prominent ın consciougness before the time of the 
lusion, as*the alarm of fire, into which the striking of 
the clock 1s interpreted ” 


This does not seem to us altogether satisfactory Prof 
Baldwin, at an earlier stage of his thegis, well brings out 
the fact that a pércept ıs a mental construction formed at 
the bidding of a stimulus or*sense-1mpression ‘Now, an 
illusion 1s simply a false and erroneous mental construc- 
ton If, to take anothe: of Prof Baldwin’s examples, 
a man in th® half light takes a tree for an Indian, or if a 
nervofis old lady takes a grey donkey for a ghost, at the 
time of presentation the tree infage and the donkey 
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image have no existence There is gae” inflage m each 
case—Tthat involved im the false and erroneaus mental 
construction The difference between a true percept gnd 
an illusive percept ıs that the one ıs confirmable by the * 
process of verification on further examinati$n, and the 


other 1s not p © 6 
We have left ourselves fo space to consider Mr 
Baldwin’s treatment of reason e 


e 

“ The ratioffal function,” he says, “1s contrasted with 
the apperceptive function yn the absence of the element 
of process, which constitutes the essential nature of the 
latter 
material of acquisition passes in preparation for the 
higher uses of mnd Reason, on the contrary, 1g not 
a process, as the more special term, intuition, given to 
it imphes It condjjions and underhes all mental pro- 
cesses It1is the nature of mnd itself as it reveals itself 
in consciousness ” . . 

e 

On this somewhat might be sad But we havealready , 
said enough to show that we regard the work as a valu- 
able and stimulating hand-book of psychology, so far as 


the subject is treated in this instalment C ILM ” 
. e 
Se 
e 
THE MYOLOGY OP THE RAVEN * 
The Myology of the Raven *(Corvus corax eeniatt) : 





A Gude to the Study of the Muscular Systetn im e% 


Birds By R W Shufeldt , (London Macmillan 
and Co, 1890.) ge 
V ITH the exception of the brief descmptions in 

several of our zootomical text-books of certain 

of the muscles in birds, there has been up to the present 
time no special manual treating of this subject ın detai 
The student of avian myology has therefore had some 
difficulty in obtaming the requisite duections for his 
work, more especially if the advantages of a scen- 
tific lbiary were not within his reach Such works 
as those of Gadow ın Bronn’s “Thierreich,” and gf 
Furbringer in his monumental “ Untersuchungen zur 
Morphologie und Systematik der Vogel,” besides being 
written in German, are not easily obtainable Jay the 
greater number of workers. The present book, from the 
fertile pen of Dr Slfufeldt, fills up this :mportant gap 
in a highly satisfactory manner 

At first sight, ıt might appear an objection that Di 
Shufeldt has c&osen such a rare bird as the raven as 
the subject of his work But as other species of Coruzde 
are so easily obgainable almost everywhere, it 4s pemhaps 
even an advantage that the student in using the book 
cannot follow out every detail slavishly by making use 
of some allied formpwhich agrees inethe main, but differs 
in detail, from the Raven, he wal learn more, and at the 
same time gain more self-reliance 

Though followyg, as regaids nomenclature, the author- 
ity of Owen, Carus, A Milne-Edwatds, Huxley, Garrod, 
Forbes, Selenka, Coues, Furbringer, Gadow, and others, the 
author has 1f doubtfut cases introduced names of his own 
making, and has quoted very freely fiom Gadow (Bionn’s 
“ Thierreych ”), whose synonymy 18 given fully in footnotes 
throughoutthe work Thesenotesindicatevery plainly that 
we have as yet by no means airived at a satisfactory know- 
ledgé of the muscylar stem in the Vertebrate, and that 
our existing nomencjature 18s far fom pezfect | It is to be 
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Apperception is @ process, through which the e 
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hoped ‘that the gresent work will aid in Jaying the founda- 
tions of 2 more satisfactory system, and will help to 


e pofnt out the gaps in our knowledge‘as regards the muscles 


ın many igportant types of birds The author does not 
eptirely confine himself to a description of the raven 
other types are referfed to yn special cases when certain 
muscles are not represented ın the latter, and comparisons 
are*given an many cases with other formg—magnmals as 
well as birds* : 

Though acknowledging theamportance of the question 
of nerve-supply in helping to determine the homologies of 
muscles, the author by no means considers this to be an 
infalble guide, for the representative of the game 
muscle ın various vertebrates 1s not always suppled by 
the same nerve He also quotesesome remarks of his 
own from a prewous paper (referred to in the text as 


* No 124 in the Bibliography, instead of No 12%), with 
“e regard to the value of muscles in classification, which 


aye of impoxtancg in helping to relegate the muscular 
system of birds®to its proper subordinate position in 
“taxonomy While fully recognizing the value of Garrod’s 
work ın this field, it mfist be agieed tat hes myological 
formule only represegt one set of characters, which must 
be taken in conjunction “vith all others ıf they are to be 
ofany value in classificatien 


ə The various groups of muscles are treated ın order, 


begmning with the dermal system, and a chapter is de- 
voted to each main s&t In each group, directions are 
given how to proceed with the dissection The figures, 
of whicn there are 76, are on the whole excellent, and 
with few exceptions are o1iginal they represent the 
@ifferent parts of the skeleton, showing the origins and 
insertions of the muscles, as well as dissections of the 
muscles themselves A copious bibliography and index 
are given at the end of the book 

It 1s almost impossible to comment on the details of 
the work without having first made use of ıt practically 
But we can congratulate Dr Shufeldt on the produc- 
tion ofan 6nginal and well-arranged text-book, the result 
of much patient labour ın collecting and dissecting, and 
carefulthought in arrangement The volume will appeal 
especially to ornithologists, as well as to students of 
comparative anatomy 





OUR BOOK SHELF 


' Cheaucal Arithmetic Part I e By W Dittmar, LLD, 
FRSS Lond and Edin (Glasgow Wiliam Hodge 
and Co,1890) œ 
THIS volume is not a mere collection of tables extracted 
from the numerous booles which deal with this subject, 
but 1s a go8d and trustworthy piece of work, with no lack 
of originality about it, and contains the mathematical 
auxiharies and both chemical and pfiysical constants 
which a chemist needs “in the ordinary routine of his 
laborator work” Some of the tables contain the results 
of the authoi’s work, and others®* have received slight 
alterations, been put memore convenient foims, and 
brought up to date sg 

Indexed tables of three-, four-, and five place l6garithms 
are given, afid following these will be found formula 
os Freuen teierences are made to vidas, fe description of the muscles of 
Apterya QMite recently T J Parker has shown that some eleven or twelve 


muscles are present in the vesygiz® wing of thys form in addition to those 
described by C&en * ë i es 
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values, F, ofa number of shbgances and radicals and 


then logarithms, analytical factors and their logawthinsy * 


gas vofumetric determinations, metric and British sys- 
tems of umts, &c Near the end there is represented 
in diagrammatic form a double thermometer scale, with 
Fahrenheit degrees on one side and Cegmgrade on the 
other, ranging from —148° F to + 392° F, by which 
a result ın degrees Fahrenheit can be diretly stated in 
terme of the Centigrade, or uzce versd, Throughout the 

ook tlfe author seems to have taken the utmost pains to 
eliminate all errors that*aie likely to be nfade gn a work 
of this sort, and by this means ‘he has¢placed before the 
scientific as well as before the technical chemist a useful 
and trustworthy reference book « 


Dictionary of the Lahguage of the Micmge Indians By : 
Rev Silas Tertius Rand, D D,LLD (Mghfax,NS 
Nova Scotia Printhhg Companf, 1888 ) 3 


THE Micmac Indians ate an aboriginal tribe of the Al- 
gonquin family, residing in Nova Scotia, New Brunswick, 
Prince Edward Island, Cape Breton, and Newfoujgfdland 
The late Dr Rand, the compiler of the present work, 
laboured among them as a missionary for more than forty 
years He was aman of great Jearning and ability, and 
soon not only mastered the language of the Micmac$, 
but devoted himself to the task of reducing ıt to writing 
Healso translated mto it the New Testament and por- 
tions of the Old Testament, and claimed to have collected 


and airanged in alphabetical order no fewer than 40,000 ° 


Micmac words His dictionary consists of a Micmac- 
English and an Enghish-Micmac part Greatly to their 
credit, the Dominion Government paid for the manuscript 
of both parts, and now they have issued the Enghsh- 
Micmac section of the work The other section must 
necessarily be of more scientific interest, but this volume , 
may be of greater practical value Even fiom the scen- , 
tific standpoint, 1t cannot fail to be of service to philo- 
logists Most students will probably be surprised to 
find how highly developed a language the Micmac js 
It was stiongly admired by Dr Rand, who went so‘far as 
to say that ın various impoitant particulars ıt would not 
suffer from “a comparison with any of the most learned 
and polished languages of the world” 


Elementary Manual of Magnetism and Electricity By 
Andrew Jamieson, M Inst CE (London Charles 
Griffin and Co, 1890) 


Tw1S work ıs arranged in the form of a series of lectures, 
and covers the ground laid down ın the syllabus for the 
elementary stage of the Science and Art Department 
examinations ‘The subject 1s divided into thiee distinct 
parts Part I treats of magnetism, Part II of electro-, 
magnetism and current electricity, under the general 
heading voltaic electricity, whMe Part III deals with 
frictional electricity At the conclusion of each lecture a 
number of examples ıs given, and ın many cases a test 
question, with the answer By no means less important 
are the appendices to each part, ın which students will find 
all the necessaiy inform@tion for making experimental 
apparatus and for conducting experiments with them 
Throughout the bogk the author has made many refer- 
ences to theepracticaapplications of these experimental 
facts, such*as telegraphy, telephony, electuc lighting, 
&c , and has given some very good illu$trations and dia- 
grams, yp which the variougpoints for which they were 
mtended have been brought out effectively 

In the present manual, only an elementary knowledge 
of arithmetic 1s required in order to follow the exposi- 
tions, but in the advanced text-book, which the author 
informs us 1s now in preparation, and to which the Bresent 
volume will form an sntroduction, an elementary know- 
ledge of mathematics will be assumed è, 


` 
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© «The Stereossopic Manual By W I Chadwgck (London > | figure, as reproduced by Mr Ball, represents a® al faithfully the 
John Heyw6od, 1890) , genera form and especially the height of the Mogul didmond, 


S ẹ A it is difficult to see ho& a comparatively flat stene like the 

IN this little manual the autho: takeS up the case of the ! Koh-+-nur could have been obtatfed from it without a much 
+ once popular instrument the stereoscope, and shows how | greater reduction of its weight than the 82 carats which ar alle 
by means of recent impfovements very good results may | that his data admjt of The lateral dimensiong of the two 
be obtained The first two chapters are devoted to the ' stones accord fairly enough, so that any reduction of Tavernier’s 
subject of binocular vision and the theory of the stereo- figured stong, to bring ıt down to theerequned sze, could te e 
scope, themefollow some practical points concerning the | effected only by dimimishingets Keight , m which case ıt would . 
production of stereoscopic photographs To enable the barcly correspond to his description of its form as that of an 
stereoscopic camera to We used as an ordinarygcamei®, | C88 cut im two as arenon cm only be fairly sted B? the 
the author hassdevised a spring ller and curtain division ae cs Taverner Sours a of sach Tatera] dimèn 
7, ? 

that re Be PEE q àn manr when single views are | Siors as to be capable of intluding the Koh-1 nur It may be 
required, andwreplaced as Quickly for stereoscopic work found that such a model, of the specific gravity of the diamond, 
again In the remamıngepart of thebook aregshort chapters would be found much to exceed Tavermier’s reported weight of 

, on the best lenses to use, transposing and mounting of ! the stone, 1n which case the importance of his figure as an item 
shies, transparencies ongglass, and combination printing of Svidence would be invalidated ” ° 


Throughout ee manual the author has given® enough This very point suggested itself to me also for investigation s 
informatioas regardsghe mode of, procedure t@ enable | long ago, but hithertædrom want of a suitable model I post- 
one to obtain a finished picture, so that for £mateurs and poned undertaking it Recenty I have obtained a glass model, 
thers who are thinking of taking up this branch of which coincides, exactly, with Tavernier’s figure , another model, e 

' of which an example has been examined by*me, 1s too small in e 


h b 
UT ie De book should prove a most useful and diameter These models are included in the well-known collec- » 
28 ticns of glass models of famous diamonds , from them the often 


Astronomy Sun, Moon, and Stars, 6c By Wiliam faulty figures given in works on prectous 4yones have generfily 
Black, been drawn 


f d ea FRSE (Edmborgh A and C , On gubmitting the first-mentioned model to weighment, if 
! proves to repitsent@ diamond not of 279 56 Florentine carats, ` 

IN this little work we have a clear and interesting account : z2 268 $ English carats, as it shogid , but ıt represents a 

of the more ımportant facts connected with the screnge of | d amond of 437 9 carats—in othe words, it includes ay excess 

astronomy It treats of the sun and moon, the earth, stars, . O7 169 52 carats It ıs therefore far too large, and 1f we con- 


* nebule, planets, astronomical speculations—such as those ; Stder ın what respect 1t 1s most lkely to be defective it 1s sufely 
1n the height and general mass of the stone ‘Tavernter wes not a 


' relating to the formation of the heavenly bodieś—con- | 
cluding with chapters on the tides, light and spectrum | an artist—he TIN as much himself, but he probably measured 
analysis Perhaps an improvement might be made in | the diameter of the stone accurately, though his sketch or diagram 
the ‘order in which the chapters are arranged The frst | = otherwise exaggerated Out of a flatter stone with the game 
twa dealt bod P he sol 8! TSE | diameter, the {Koh-i-nur might easily have been cleaved, with a 
wo deal with some bodies in the solar system—namely, | loss of about 82 carats (268 38-186 6) And the orfemal might, 
. the sun, moon, andearth , the next one treats of the stars, | to some extent, have resembled, as he describes ıt, an egg cul 
e nebula, &c , while in the fourth we are suddenly brought | _n two, not across, perhaps, but longitudinally 
back to the solar system in connection with the planets It may be asked, Can the true form of the Mogul’s diamond @ è 
The inforniation ıs well up to date, and 1s presented ın | approximately reconstructed ? I think it can By taking an 
simple and plain language The author gives a very | authentic model of the Koh-1-nur, as ıt was when biought to 
good*idea of the present general knowledge on these | England, and by replacing symmetrically on the cleaved surfaces 
subjects, without entering into details which would tend | nd upon the upper portion of the stone an amount of materal 
I 
t 


«to puzzle the reader for whom works of this kind are equivalent altogether to 82 carats, the result would give, I 
wiitten venture to believe, a very close approximation to the form of 


the Mogul’s diamond as it was when seen and descibed by 


, The Life Story of Our Earth ByN D’ ~ | Tavernier 
i fi K of Gi Aa y. Anvers (Lon Many collateral facts which have come to my knowledge since 


| 
don George Philip and Son, 1890) 
, ! I wrote on this subject, but which I cannot trespass so far on 
etd A Early Man By N D'Anvers (Same ! your space as to detail here, tend to confitm the hypotg@sis that 
| the Koh-i-nur ıs identical with the Mogul’s diamond—less by 


THESE volumes belong to thé “Science Ladders” sertes, certam portions which Were demonstrably 1emoved by cleaysge, 


. which consists of simple reading-books in elementary after the original cuttmg 


e science for the young The author has selected his facts |} It may be added that the models of some of the other famous 
stones in the collections above referred to also prove to be very 


with care, and presents them in a plain straightforward 
e style, well adapted for the purpose for which the books SEE p raros panei Sone or E an 
. ULIAageo! y ex I: ¥ 
3 have been prepared There are many illustrations ' the Mogul’s Sie ar 
Little wonder 4s it, ther@fore, that some writers should Assert 
that such a stone no longer exists, for ıt never did exist mm the 
form and of the size represented by tlfese models, and by the 





LETTERS TO THE EDITOR ' figures prepared from ghem for works on «precious stones 
© (Th Editor does not hold aa A responstble for opinions ex- , e V Bart 
. » pressed “by his correspondents Nether can he undertake i Science and Art Museum, Dublin, November 2% veo 


to return, or to correspond with the writers of, rejected 
manuscriptis intended for Mrs or anjeother part of NATURE . Pectination 
No notice 1s taken of anonymous RN ECEARETS ] Tn looking over a collection of skins early m the present year, 'I 
The Great Mogul’s Diamond and*the Koh-1-n was struck by the recurrence of the pectination of jhe claw of 
IN th & H > ł 5 ar the thud digifin fhany edifferent orders of birds, dch a struc- 
Nt uak of my edition 9f “ Tavermer’s Tiaveļs ” which , ture occurring among the owls, wghtjars, herons, and gannets 
was published in NATURE (vol xl, p 313), the writer having ? The fatt as, of course, well known , but the popula: explanation 
commented, with approval, on tife arguments advanced by me of it—that the serration 1s useful in®enabling the bird to hold 
in favour of the hypothesis that the Koh-1-nur can be identifiel its prey (fish, &c ) more securely—cannot bg correct first, 
with the Mo@ul’s diamond, proceeds to say — because the serration 1s small in extent, and only piesent in a 
Bat as regards the identity of the Koh-1-nur and the Mogul single claw, and secondly, because it 1s at the side, and not on 
diamond, there 1emains one obyection which, as it appears to | the under suilace,eof tha? claw At the same time, it 1s tof 
us, Mr Ball has hardly adequately disposed of . If Tavernier’s widespread and well-mprked a chmiagteristic nol to be functional 
-° bd 
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The péetmafion gens to attain its greatest aevelopment in 
the nightyars ,eand it has been said thats these birds utulz@t for 
the purpose of cleaning their emouth-bristles But the bristles 
and the pectination do not by any means*akways occur together, 
even among the nightyars , while many other birds (e g barbets) 
have the form€r without the serration s 
e Ta order to investigate the pomt, I procured a young common 
heron (41dea cinerea g?) in Jung last, and have ha@ the bird 
under more or less close observation from that time until the 
middie of October It fed freely for the most part, and con- 
tinued healthy during the whole of this timg Its food,’whether 
living or dead, and whether taken from water or from the ground, 
was never touched at all by the feet® The only use to which the 
serrated claw was put, that I could observe, was that of scratch- 
ing the cheeks and throat In this xction—which occurred most 
frequently after a meal—the two other front toes were curved 
down, 60 as to leave the middle claw free e 
It 1s, however, the case that other birdsgin which the pectina- 
tion 1s absent, use the middle claw along in scratching Nor 
would the presence of this peculrity seem to give any great 
eadvantage to its pos8essor in this connection, owing to its 
lateral position Je fear, therefore, that I can claim to have 
* lone no more than disprove experimentally what hardly needed 
disproving—the popular theory alluded to above 
Iaselstrasse 13, Ley®zig, Nov 25 E B TITCHENER 





The €ommon Sole e 


THE correction from wi Green, HM Inspector f Insh 
Fisheries, which is publisheg in NATURE of November 20 
(p 56), and which announces that the specimens he at first 
beli€ved to be the young of theecommon sole proved to be really 
the young of Pleuronectes cynoglossus, 1s one more instance of 
the great 1mportance of specific identification in the mvestigation 
of fishery problems This was a mistake not merely as to the spe 
ceg, hut as to the genus of the specimens m question And yet it is 
by no means difficult, after a little experience, to distinguish the 
genus Solea at any stage of development from all other genera of 
flew onectide Jt 1s much more difficult to distinguish fiom 
one another the various species of Gadus 1n their early stages 
B® in order ‘o ascertain the life history of the various species 
of sea-fish used as food, we must trace each with absolute 
certainty from one environment to another through the succes- 
sive stages of its existence 

Itis natural enough that the young fry of Pleuronectes cyno- 
glossus should be found ın deep water The adult of this species 
has an exceedingly wide bathymetricaliange It 1s found in 
abundance on our ordinary trawling grounds in the North Sea at 
15 to 30 fathams, and I have taken ıt in numbers in the Firth 
of Clyde In the same region which Mr Green investigated, 
Mr G C Bourne found it at 70 fathoms and at 200 fathoms 
The Nd&gvegian North Atlantic Expedition found it at 125 
to 150 fathoms off the Lofoten Islands, while on the North 
Amegican side of the Atlantic ıt has beên taken at 120, 263, 
395, 603, and 732 fathoms On the other hand, Solea vulgaris 
has never been found at a much greater depth than 60 fathoms 

Seeing that I have found young soles immediately after meta- 
morphosis between tide-marks, 1t would have®been extremely 
surprising if the next stage only occurred beyond 5o fathoms 
Most probably the fry of the sole will be found pretty uniformly 
distribtited Over the grounds where the adults five After the 
stage I have mentioned, they are not found in shallow water 
I have some evidence that the above suggestion 1s true, for 
specimens fiom 3 to 6 inches in length hage been recorded for 
us as captured by the “large beam trawl m the North Sea in 
February and March These specimens would be a year old 
ın order to fina younger and smaller specimens between June 
and Christmas a small-meshed trawl would have to be worked 
om the ordinary trawhag grounds The Manne Biological 
Association has not at present sufficient funds to give me the 
means of doang this I have had to obtain my regults by going 
out in deep sea trawlers, living with the men, and “taking what 
ever opportunities occurred nghe course of the regular fishing 
operations A J T CUNNINGHAM 

Marıme Biological Laboratory, Plymouth, Nov 21, e 
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Weights Proceeding by Powers of z 
8 D% 3 


Tue folloWing rule gives the allocation of °weights of 1, 3, 9, 
&c , necessarygfor raaking u$ ay given weight... 
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Find the leastealu® of 4 (3” — 18 which exceeds? or 1s equa 
to, the given weight Add it to the @iven weight, and express 
the sum the ternary scale The digits will indica the 
weights to be used, and the pan in which they are to be put, 
according to the following scheme —» 

Digit 2 indicates the positive pan, , 


iO, i „ negative ,, r 
e » +t »» that the weight is not to be used 


oe 
Example —Let 500 be the given weight to be made up The 
number togbe added 1s 4 (2187 — 1) æ 1093, and the work ıs as 
follows — e o 
Positiye Negative e 


7A ean pa: A 
1093% $ . 
e — 3)1593 
e 3)53! remaindgr o v I 
03177 » oO = 3 be 
35 EEJ e o zs 9 ğ 
3)19 ” 2 27 ite ‘ . 
3)6 » I i= a 
32 n» œ — 243 . 
o ” 2 729 ies y 
756 — 256 = 500 


I should be glad to learn whether this 1ule has been previously, 


published J D EVERETT 
5 Princess Gardens, Belfast, November 18 
e 
i Measures of Lunar Radiation e. > 


In your issue of the 13th inst (p 44) you have, under the 
above heading, a notice of a paper in vol xxiv of the Pro- 
ceedings of the American Academy of Arts and Sciences, by 
Mr C C Hutchins 

The so called “new thermograph” 1s obviously, with very 
slight differences in constru ctive details, the apparatus used here , 
for some yeais past We have employed the thermo-couple in 
place of the ordinary thermopile ın our determinations of lunar 
radiant heat from the year 1870, and the condensing miror of 
focal Jength about equal to its aperture from the commencement 
of our heat-work im 1869 (Proc Roy Soc, No 112, 1860,an@ 
Nos 122 and 123, 1870), and about four years ago we replaced 
the brittle bismuth and antimony alloys by the more tractable 
metals iron and German silver, for the same reasons which ° 
weighed with Mi. Hutchins 

We cannot give an unqualified assent to Mr Hutchins’s con- 
clusions as to absorption of Junar radiant heat in our atmo- 
sphere, but I will defer remarks upon this for the present, I 
may say, however, now, that I have looked over Mr Hutchins’s 
paper, and he appears to have entirely overlooked Dr Cope- 


lands extensive and careful ork here on the lunar phase ‘+ 


curve and the law of absorption m our atmosphere (Phil Trans , 
vol clxm p 587), or be would not have made the sweeping 
assertion that, “‘ previous to the invention of the bolometer, no 
instrument existed capable of dealing accurately with so small 
an amount of heat as the moon affords,” a statement which, from * 
what I know of Prof Langley, I feef confident he would not 
fully endorse, notwithstanding his success in ‘vorking with that 
instrument 

In conclusion, may I congiatulate Mr Hutchins on having 
taken up with so much apparent manipulative skill and energy 
so inteiesting an investigation, and one m which the workers 
have been so few, and wish hın? every success ? e ROSSE 

Bur Castle, Parsonstown, November 29 


= 
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“The Dis®ances of the Stars 


IT is quite a familidr illustration to repiesert the distances of 
the stars in terms of the Aght-year, but I am not aware that it 
has been n&ticed that the same fifures which express in years the 
tıme hight occupies in reachingsthe earth from a star, will also 
express in miles the distance of the star upon a scale of the 
radius vector of the terrestrial orbit to the inch The 1lustration 
appears to me useful, as it gives, perhaps, a more distinct idea of 
the isolation of the solar system in space than can be oth&rwise 
obtamed, and does not introduce the question of time into the 
measurement ofedistance Thus if the annual parallax of Gr 
° ° 
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Cygni is asstmed to be 0” &34, which 1° probably very nearly 
c@rrect, it will take 74 @ 464) years for its light to reach the 
earth? and 74 (7 499) miles will represent the distagce of this 
star on a scale that gives 1 inch to the distance of the sun from 
the earth e Joun I PLUMMER 
8 Constitution Hill, Ipswich 
~ 





° 
= Great Waterfalls $ 

I SHALL be much oblige) to any of your readers v@ho can%n- 
form me wherę P can find descnpt®ns of the waterfalls named 
below —® ° 

Falls of the R% Giıande mea: Guadalajara, Mexico, referred 
to by Miss Kingsley in ‘South by Vwest ” 

Falls ın the Ala-tau Muntains, Central Afia, stated e the 
‘Universal Geography ” as consisting of falls of 600, 350, and 
350 feet separated by rapiés ° e 

Lattin, n,Medish Lapland, stated in the ‘* Uniyersal Geo- 
graphy” asof the height of 400 feete It is also mentioned in 
the ‘Popular Cyclopzdia,” but I could hear “nothing of any 
‘waterfall of that name when travelling in Lapland some few 
years since 

Aguara-y, ın Paraguay, also classed amongst the great water- 
falls Æ the world in the table ın the ‘‘ Un:versal Geography,” 
as of the height of 409 feet 

Falls of the Pykara, India 

Falls of the Ooma Oya and Badulla Oya, Ceylon 

Any particulars of any of these falls will be most useful 

ARTHUR G GUILLEMARD 

Eltham, Kent, November 22 e 








7 AID TO ASTRONOMICAL RESEARCH 
A CIRCULAR was issued last summer announcing the 
gift by Miss Bruce of 6000 dollars for aiding astro- 


nomical research No restrictions were made upon its 
* expenditure which seemed likely to limit its usefulness, 


* and ast.onomers of all countries were invited to make 


application for portions of it, and suggestions as to the 
best method of using it Eighty-four replies have been 
received, and with the advice of the donor the entire sum 
has been divided so as to aid the following under- 
takings — 

(3) Prof, W W Payne, Director of the Carleton 
College Observatory Illustrations of the Szdereal 
Messenger 

(6) Prof Simon Newcomb, Supermtendent of the 
American Nautical Almanac Discussion of contact 
observations of Venus during its transits ın 1874 and 
1882 e . 

(16) Dr J Plassmann, Warendorf For printing ob- 
servations of meteors and variable stars 

(23) Prof H Bruns, Treasurer of the Astronomische 
Gesellschaft To the Astronomische Gesellschaft for the 
* preparation of tables according to Gyldén’s method for 

computing the elemente of the asteroids 

(27) Prof J J Astrand, Director of the Observatory, 
Bergen, Norway Tables for solving Kepler's problem 

(29) Prof J C Adams, Director of the Cambridge Ob- 
servatory, England Spectroscope for the 25-inch tele- 
scope of the Cambridge Observatory 
* (36) Prof A Hirsch, Secretary of the International 
Geodetic Association [o send an expedition to the 
Sandwich Islands to study the ann@al varigtion, if any, in 
latitude R . 

(40) Mr H H Turner, Assistant ın Greenwich Ob- 
servatory Preparing tables for computing star correc- 
tions o 

(45) Prof Edward S Hołden, Director of the Lic 


Observatory Reduction of meridian observations of 


Struve sta@s 
(46) Prof Lewis Swift, Director of the Warner Ob- 


servatory Photographic apparatus for 15-1nch tele- 
scope k è 
. @ 
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(54) Prof. Norman Pogson, Directoy of Mads Ob- 
servatory Publicatien of old observationg-of vanable 
stars, planets, and asteroids e 

(57) Dr Ludwig Struve, Astronomer at Dorpat?Ob 
servatory Redugtion of observations of eoccultations 
during the lunar echpse of January 28, 1888, collected, by 
the Pulkogva Observatory ° ae 

(60) Dr David Gill, Direttor of the Observatory of the 
Cape of Good Hope r Reduction of hehometes ob- 
servatidhs ofgsteroids 2 Apparatus for erfgraving star 
charts of the Southern Durchmusterung 

(78) Prof A Safarik, Prague Photometer for measur- 
ing variable stars 

(79) Prof Henry A Rowland, Johns Hopkins Umi- 
versity Identification of metals in the solar spectrum 

©Of the remaining replies many describe wants 1fo less 
urgent than those amed above Some relate to meteoro- 
logy or physıcs rather than to astronomy, some to work 
already completed, and others were seceived too late to 
be included Two important cases may be specially® 
mentioned 
of the sum required would have been made, but in one, 
ın our own country, an active and homoured friend of the 
science undertakes the whole, and in the other, 1p 
France, the generous M Bischoffsheim, already known 
as the founder og the great Obsefvatory at Nice, ignoring 
political boundaries and the congparative selfishness of 
patriotism, came forward an@ gave the entire sym re- 
quired The same sky overarches us all It ıs tq, be 
hoped that the above-named, and other foreign institu- 
tions, will obtain more important aid from neigbourse 
when these become aware how highly the work of their 
men of science 1s appreciate im this country The 
replies not enumerated above are confidential, and cannot 
be mentioned except by the permission of the writers 
But they have placed me ın possession of important m- 
formation regarding the present needs of astronomers, 
In several cases a skilful astronomer is attached t#a 
college which has no money for astronomical investiga- 
tion He has planned for years a research in the hope 
' that some day he may be able to carry it out A few 
hundred dollars would enable him to do this, and he 
| 
| 


offers to give his own time, taken from his hours of rest, 
if only he can carry out his cherished plans 

Such valuable results could be attained by the expendi- 
ture of a few thousand dollars, that no opporfunity should 
be missed to secure this end Fortunately, the number 
of persons ın the United States able and willing*to give 
liberally to aid astronomy ıs very large It is hoped that 
some of them may lve inclined to consider the caseghere 
presented The income derived from a gift of one 
hundred thousand dollars would provide every year for 
several cases like those named above A few thousand 
dollars woul? provide immediately for the most ım- 
portant of the cases now requinng aid The results of 
such a gift wpuld be yery far-reaching, and would be 
attained without delay Correspondence 1s invited with 
those wishing to aid any departmegt of astronomy, either 
in large or small sums, by direct gift or by bequest 

f EDWARD C PICKERING 
Harvard College Obgrvatory, š ° 
Cambridge, Mass, U SA, November 11, 1890 
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NOTE ON JHE DISAPPEARANCE QF THE 
' e MOA 


| 
! 
t 
! 
, 
H 
j M%o8 MAIR, in an interesting paper on the dıs- 
appearance of the Mo& in vol xxu of the 
Transacteons of the New Zealand Institite, makes, on 
p 71, the statement that he is a “supporter of the belief 


is Read before the Bhilosopifical Institute of Canterbury, @ctober 2, 1898, 
by H_O Forbes, Director of thegCanterbury Museum, Christchurch, 
New Zealand „e e ° . e 


In each of them an appropriation of a part, ° 
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that the Maogis,® from the absence of all mention of the 
bird frém their wags and traditions, “ never haq any 
personal kmowledge of the Moa. Major Mair so m- 
tumately knows the history*and literature of the Maouis, 
and ther habits and modes of thought, that one— 
especially ore hike myself who has had time as yet to 
acquire only à small amount of experience of New Zealand 
things—can scarcely Rope tq cgntribute any suggestion 
on the subject of the history of the Moa which has not 
occumed to this specialist A 

Still, the fSllowing observations, made la# year during 
avery complete exploration of a recently d.scovered 
cave in the property of Mr Montk, near Sumner, lead me 


eto think that the Maoris must have been personally 


acquainted with the Dzzoruzs The exploration was 
conducted under my own direction by two very tryst- 
worthy workmen, and the more important finds in it 
have been described in a paper read before the Institute 
last session by the President, The*ave, ıt ıs certain] 
known, has beeneclosed since before the advent 


The condition of the cave on 
entry gave all the appearance of having been untouched 
sinfée the last dweffers in it left it Its entrance was 
qpvered over by a very extensive landslip, which evidently 


[j 


| 


fell during the absence,of its fiequenters, as no human | 


bones were discovered init Quarrying @ccupfations have 
been carried 01 amidgthe mateual of this landslip for 
between twenty and thirtyears These operations, on 
reaghing last yeai the live rock of the hulls, disclosed an 
apertyre through which a Jad squeezed himself into the 
cave On its floor were found implements ın wood and 
in greenstone, half-burned pieces of timber and fire-making 
apparatus, so lying as to give the doubtless correct im- 
pression that its occupiers intended to return The green- 
stone objects were beautifully made, some of them , while 
the implements of wood, such as the canoe bailer, the 
paddle, and the fragment of a paddle handle, exhibit 
ofamentation characteristic of the Maoris On the floor 
of the cave were found also numerous largish fragments 
of Moa bones, partly burned and partly broken, scattered 
round the last fireplace, or lying on the surface of the 
ground n the inner caves In the kitchen-midden in 
front of tne cave were found many fish-hooks and barbed 
spea tips, made of bone from the same birds On the 
surface I pjcked up several bones of more than one 
individual at a species of swan, which I described to the 
Institute last year under the name of Chenofis sum- 
nerensite Just below the surface of an untouched part of 
the midden, I myself picked out pieces of Moa egg-shell, 


middens, and yn sugh positionsgimong the déwzs of their 


meals as to suggest that they had een used for food e 


KJ 


The black swan (Ghenop:s atrata), the only unddmes- ¢ ” 


ticated swan in the country, was introduced into New 
Zealand from Australia a number of years after the 
settlement of Canterbury The bones of the swans found 
in the Sumner cave were consequently also Brought there 
ly the feasters who ate the Moa eggs, and. they, too, 
must have been, therefore, contemporaries of the Moa 

re of a dog carved ou$ ın wood was also dis- 
covered M the cave It jgobably formed the termination 
of the handle of a paddle A ggod figure‘of 1temay be 
found in the President’s paper to which®l have already 
referred The Maori dag must, therefore, alSo have been 
contemporanedtis with the Moa,*and with the now, in 
New Zealand, non-indigenous (if not altogether extinct) 
swan Cheopis sumnerensts e 


The fighng family, or famıhes, who fed™ om the Moa 


af | eggs, and whọ last octupied the Sumner cave, were, as 
ar as 
Europeans to Caaterbury, but for how long before it 1S | decid 


* gmpossible to determine 


the style of their ornamentation and handiwork can, 
e for us, as much Maoris as those who carved the 
woodwork of the typical Maori dwellings of the King 
Country, or executed the ornamentation of whic our 
museums exhibit specimens labelled “Maon”, and they 
were Maori in contradistinction to an earlie: more 
primitive people who have been named “ Moa-hunters,” 
as 1s testified by their Inghly-executed and polished 
greenstone work 

Hew long ago ıt 1s since the Maori and the Moa were 
living together no evidence has yet been afforded by the 
Sumner cave explorations A very gieat deal®stil? re- 
mains to be done ın the determination of the extensive 
osteological and other material obtamed It is bemg 
slowly examined , and when this work has been accom- 
plished, some more hight may possibly be thrown on the 
question of which this note forms the subject 





GLACIAL STRIÆ AND MORAINIC GRAVEL 
IN NORWEGIAN LAPLAND FAR OLDER 
THAN “THE ICE AGE” : 


ROUND the inner part of the Varanger Fjord, the . 
mountains are low, and consist chiefly of sandstone 
and conglomerate, the strata of which he in a nearly 
horizontal position Between the village of Nesseby 
and the farm, Mortensnes, a mass of unstratified con- 
glomeiate or breccia occurs at least 50m thick Its 
component stones, which have been mostly derived from 


eacle with its shell membrane perfectly preserved The | Archean rocks (gneiss, &c ) àre not properly water-woin 


question, therefore, stands thus 


The Moa egg-shells, ! pebbles, but have only their edges rounded, while flat 


being among the refuse of the feasts of the occupants of | faces may often be observed among them A few of 


the cave, who used the carved bailer, are ghe remains, it 
is legitimate to argue, of the eggs they used for food 
There is no purpose 1 can think of for which pieces of 
shellgof rdtten eggs could be used ,* for eggs exposed on 
the ground, or buried under the sol, with their contents, 
would soon burst or desintegrate into fragments It may 


be inferred, consequently, that these eggs were found in ; of the material 


a more or less fresh condigon, and were brought into the 
ca¥e for foog purposes If they were sufficiently fresh for 
food, it 1s obvious that the birds that Jaid them could 
have been then still living, and probably were so, and 





| 
| 


| stone under it has begn laid bare 
that the bones from*which the frequenters of this cave ; excellent glaceal furrows have been preserved 


them consist of dolomite On some of these fragments 
very distinct strize occur, while similar markings may 
occasionally be detected on othe: kinds of material among 
the included stones As ım rec@nt moraines, ıt would 
seem that here also the depth and distinctness of the en- 
graving have had some relation to the relative hardness 
Not far fiom this conglomerate a 
smalle: layer of a similar rock hes in the sandstone 
The conglomerate is her® veiy friable, amd by its, 
weathering a part of the upper surface of the hard sand- 
On this surface some 
I had the 


made thei implements were as likely to be obtained | pleasure of laying before a meeting of my geological 


directly from birds which they killedgor mfgh# have killed 


colleagues on October 27 my specimens*and diagrams 


It may be suggested that eggs of Moas might have been ! They all agreed with me in bgheving that in this deposit 


found sufficiently whole to be used for utensils ° The 

fragments that I found could not have been soeused, as 

demonstrated eby the condition of the membrane lning 

the interior In the Sumner caves explored by Sir Julius 

yon Flaastgand at many Maori engampments, the remains 

of Moa eggs have been found abundantfy in the kitchen- 
e 
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we have evidence of glacigr-action dating back to the 
time of the sandstone and conglomerate of Lapland The 
geological age of these strata ıs not yet settled, as no 
fossils have been found ın them Dr Dahil hfs referred 
the formation to the Permian period I think 1 not 
improbable that it belongs to the Cambrian or’ Silurian 
. . 
e e 
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record He said —‘‘ You have done me great honour m asking 


eupon the accidents of government, but upon community of 
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series, whiéh gn other parts of Scandfhavi& play so large 
aepart in our nbuntant system 

Fifrther details will be publishtd in the year-book 
(Aarbog) of the Geological Survey of Norway for 1890 


Kristana, Novembet 29 HANS REUSCH 
a ene 
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THE anniversary meeting of the Royal Society ve field gon 
Monday at Burkngton House Qr G Stokes resigned the 
presidency ın favour of Sir Wiliam Thomson The new 
Council was glec&d, and Sir & Stokes presented the medals, 
a list of which we have already publ&hed The official report 
of the proceedings ıs not yet ready The annual dinner was 
held at the Hôtel Métrogole ın the evening, and, as usual, ıt 
was very numesously attended Many of the speechés were so 
long that itissimpossiblesto reproduce hem here, butt 1s fitting 
that Dr Hopkinson’s reply for the medallists should be put on 


me tg respond to this toast, but the honour carries its burden 
with § I could have wished for your sakes that the daty had 
been in hands abler for its performance In matters of science, 
so far as nationality exists at all, ıt must be held to depend not 


descent and community of language If you were to ask Prof 
Newcomb, I have no doubt he would tell you that he was pf the 
same nation as Bacon and Newton We are undoubtedly of that 
natien, 1f therefore follows that Prof Newcomb 1s our fellow- 
tountryman But intellectually Newcomb ıs a descendant of 
Newton m a peculiar sense Newton not only orginated that 
greatest of all scientific generalizations, the law of universal 
gravitation, but followed out ın some measure its effects in the 
pertuibation of the bodies of the solar system Newcomb has 
attamed to the proud position he now holds by advancing the 
theory of gravitation In its appheation to the details of the motion 
of the moon and some other of the planetary bodies When 
Prof Newcomb visited Birmingham some 16 years ago, he did 
me fhe honour of being my guest He had then attamed a high 
reputation I little thought that on the day on which he should 
receive the highest honour the Royal Society has to bestow, I , 
should myself receive a Royal Medal Of Prof Hertz and his | 
work, I could say much of its connection with our own Max- 1 
well, and of its immediate and enthusiastic appreciation m this 
country , but Prof Hertz is here to-day, and can answer for 
himself far better than I could have answered Zor him 
It 1s one of the boasts of modefh science that she can accomplish 
by inanimate means many results which ıt was supposed that 
Nature had reserved for the laboratory of the hving body The 
work of Prof Fischer belongs in part to this class , amongst 
other work he has produced by synthesis from morganic sources 
many definite sugars, ang in so doing has greatly extended the 
territory of chemistry into the domain of physiology Rather 
than speak of Mr Wallace’s work, I would set him forth as an 
example of that chivalrous feeling which one would wish men of 
scignce should always exhibit You all know the story of how 
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, Wallace had worked out the thdwry of natural selection and was 


| 
ready to publish , of how he learnt that Darwin had worked it | 
out further and worked at iteearlier, aml how he postponed his | 
own publication till Dawin had time to take the first place. 
When we read of the noble work which w being done m France 
and in Germany by Pasteur and by Koch, and others, we feel 
with much bitterness that we do not live in a fite country 
The work which Dr Ferrier hfs done on the brain proves that 
we have men here as capable of physiological discovery by 
experiment®as anywhere abroad, and that, 1f there 1s fear that we 
may all behind, it 1s because our investigators are unnecessarily 
hampered ın their work My own case in physics 1s very 
analogous to De Ferrier’s in physiology—w@ are both of us 
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professional men, we both of us desiree te further “the pure 
science of our subjects®on lines suggested by ow? professional 
work I say deliberately that? if I had been obliga to 
obtain the sanction of a Government Department to make" 
experiments or to nflake them in a hcensed place $ 1s very little 
experimental work I could have doneg, I should not have Beene 
in the protd position of ont of your medallists to-day Neither 
physics nor physiology can be efficiently advanced by mege ob- 
servatio& thegnore powerful method of experimefit ıs necessary. 
If we must have laws restraining our best men, let us at least 
admit what it costsus Speaking for myself, looking back, I 





have been fortunate ın my syrroundings My father cultivated in e 


me a taste for science from a time before I can remember, my 
mgther gave me the fist systematic instruction of which,I have 
any recollections If my father gave me my first taste for science, 
you may be sure that,taste was encouraged at Owens College 

Mathematics 1s the most esseiftial weapon, of the physicist, and 
nowhere can mathematics be leained as at, Cambridge Iowe 


to Sir Wilham Thomson the first impulse to experimental work ine 


electricity and magnetism He has been to me for many years the 
kindest of frends, always ready to efpmage and to Relp 
Looking at the present, I admit that your Council, in awarding 
me a Royal Medal, have raised me npt a little in my own estima- 
tion Therè 1s SMe point of view from which this cannot be 
regretted, 1f a man’s past work obtai® for him honour from the 
highest and most competent tribunal surely that shotlld make 
him feel that it 1s incumbent upen him to endeavoy to do Rore 
and better work of the same kind This, gentlemen, sfeakings 
for the other medallists and for myself, 1s the best thanks we can 
return you—to endeavour to justify*you in the future ın giving us 
these honours to-day ” i 


LETTERS have been received from Mi. J Graham Kerr, 
Naturalist to the Pilcomayo Expedition, dated from the ss. 


Bolsa on that river, m lat 24° 58S , long 58° 40'W , ond@c- © 


tober 4 last The vessel had got so far up the Pilcomayo with 
great difficulty, owing to the extreme shallowness of the water, 


and had stuck exactly ın the same spot since June 14 Theyhad © 


almost given up all hope of ever getting out, when on October 4 
a relief party of twenty soldiers reached them and brought 
assistance Some of the soldiers and Captain Page’s son (Cap- 
tain Page himself having died on August 2, whust proceeding to 
Corrientes for medical advice) came back immediately by land, 
while M: Graham Kerr and the rematnder of the party pro- 
posed to return down stream in the Bokara If that turned out 
to be impossible, it h&d been determined to burn the boag, and 
return to the La Plata overland The Pilcomayo Expedition 
must therefore be consideied to be at an end 


Tue Scientific Commuttee of the Royal Horticultural Society 
have undertaken, under the direction of Dr D H Scott and 
Dr Francis Olever, to-nvgstigate the effects of Loħdon dogs on 
cultivated plants The Royal Society has granted £100 m aid 
of the experiments ° 


Many horticulturists feel that there should be some permanent 
memorial of the services rendered by the late [ir Hibbetd to 
horticulture A meeting, therefore, will be held to take the 
matter into consideration 


e 

Tur authorities of the Natural History Museum have placed 
1n the Centrgl I€all of that institution a small temporary exhibit, 
consisting of a set of highly magnified daawings of Bacteria It 
melutles such promment forms ‘as Bactllus tuberculosis, Koch, 
and thee Bacillus of fowl cholera, fna is the work of Dr W 
Migula ° ° 

Tue Board of Agnicylture proposes the appointment of a 
widely representative body under whose direction all examina- 
tions in dairy york s&all in futte Be held o è 
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THE Photograßhıc Society has now secured premises which 
aie likely to be suaBle for 1ts work At the meeting ef the 
Society on November 11, Mr W S Bird gave all necessary 
infoynation on the subject The new quarters are “n a fine 
building of considerable architectural pretension,” exactly op- 
posite the cenire of the British Museum They consist of one 

elar8e room, capable of holding about sixty persongg, a smaller 
room, suitable for a brary , a goof dark-room , and a smaller 


one fgr a similar purpose 5 
e 


THE workshop accommodation of the Physical Laboratory in 
the University College of Walesy Aberystwith, has recently 
been considerably extended, and arrangements are being made 


@ 
© for a course of instruction in electrical engmeering The recent 


additions include a Crossley D high-speed electric lighting 


engine} Crompton dynamo (shunt and compound-wound), and a 
Crompton D D arc lamp, &c. 


ee 

THE following lectyres on scierfific subjects will be delivered 
sat the Royal Instyution before Easter —Prof Dewar, six 
Christmas lectures to juveniles, on frost and fire, Prof Victor 
Horsley, nine lectures on the structure and functions of the 
ner@ous system (part g® the spmal cord, and ganglia), Prof C 
Meymott Tidy, three lectures on modern chemistry in relation 
to sanitation, the Right Gon Lord Rayleigh, six lectures on 
the forces of cohesion The Friday evening fneetings wall begin 
on January 23, when a scoyrse will be given by the Right 
Hon Word Rayleigh on some applications of photography , 
suceding discourses will probably be given by Lord Justice Fry, 
errof 4 W Judd, Prof A Schuster, Dr E E Klem, Mr 
Percy Fitzgerald, Dr J A Fleming, Dr Felix Semon, Prof 

W ,E Ayrton, and other gentlemen 


THE secongl series of lectures given by the Sunday Lecture 
Society begins on Sunday afternoon, December 7, m St 
George’s Hall, Langham Place, at 4 pm, when Sir James 
Cechton Browne, F RS, will lecture on “Brain Stress” 
Lectures will subsequently be given by Mr Whitworth Wallis, 
Mr Edmund Gosse, Mr Eric § Bruce, Dr Henry Hoole, Sir 
R S Ball, and Prof G S Boulger 


EARLY on Monday morning the inhabitants of the valley of 
the Ness, ın Inverness-shire, were alarmed by another shock of 
earthquake The Temes says that a shght tremor was felt 
shortly before*midmght, and this was followed about ten minutes 
past 12 o'clock by a sharp shock, accompanied by a low 
rumblinfgioise People were awakened by the shaking of then 
houses, but the shock was of short duration, and was not so 
serio®@s as that experienced a fortnight ago 


THE United States National Electric Light Association will 
hold its thirteenth convention at Providence on February 17, 18, 
and 19,1891 The following subjects will be dealt with — 
How can the National Electric Light Association best serve 
centrab statrfn interests? by C R eHitntley ,* distribution of 
steam from a central station, by F H Prentiss, distribution 
and care of alternating cllrrents, by T Carpenter Smith, mum- 
cipal control of electric matlroads, by M, W Mead , the Ferranti 
systgm, by C B Haskins Szexce says that the committee has 
not only secufed the promise of these papers, but has named a 
person to open the discussion on each paper-ga plan which can 
hardly fail to increase thé value and interest of the proceedings 


In his megsage to Congress, presented on Monday, President 
Harrison said Congress would be asked’ to provide means for 
the acceptance of the invitatioft of Italy to take part in æ Con- 
ference to consider the adogtion of a universal prime meridian 
He further sugggsted the passing of a general law giving the 
Executive discretionary authonty to accept foreign invitations to 


Gonferences having for their objects einternational reform? in 


science, sanitation, ‘&c 
° 
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THERE is mych cemplaint amapg American nfen of science 
with respect to the effect of the McI@nley Buf on the costeof 
scientific ynstruments 
to 60 per cent, so that a microscope which can be bought 
in Germany for 94 dollars costs ın the United States 1§0 40 
dollars “Not content,” says the New Vork g/Vatzon, “ with 
the attack on the microscope, McKinley increased the duty on 
mathematical glass instruments from 45 to 60%er cent ad 
vajorenm Everybody knows the importance of glass tubes in 
laborator$ work » well, thegbrave McKinley ancreased the tax 
on them from 40 to 60 per cent Eyeryone knows tle value of 
telescopes ın astronomy and nevigauon Mcl¥inley has ım- 
creased the duty on then# from 45 to 60 percent His keen 
protegtive eye also fell on ‘raddle,’ a Substance used in polishing 
lenses for microscopes and telescopes, so he put the duty on that 
at 1 50 d@ilars per ton What rate per cent this is we are un- 
able at thf§ moment to say, but nobodyebut an ignorMht barbarian 
would have taxed it at all Everyone knows the value of spy; 
glasses on shipboard McKunley has raised the tax on them 
from 45 to 60 per cent , and to prevent cheap navigation he has 
iaised the tax on compasses from 35 to 45 per cent e Glass 
disks for optical instruments he has also raised from 45 to 60 


per cent He has done the same thing by glass tubes for 
thermometers ” « 





Tue Fishery Board for Scotland has issued a memorandum 
on the present state of the shore and sea fisheries of Scotland, 
by Dr T Weymss Fulton, secretary for scientific investigations 
His review of the subject brings out the following Mcts (1) 
That the shore fisheries, especially those for lobsters,” crabs, 
oysters, and mussels are steadily declining (2) That the number 
of fishermen, the number of fishing-boats, and the value of the 
boats and gear, aie decreasing (3) That the number of Scottish 
beam-trawlers is incieasing (4) That the number of English 
beam-trawlers which have forsaken the less productive fishing- 
grounds off the English coast and have resorted to those lying 
off the Scotch coast 1s increasing year by year 


THE Pilot Chart of the North Atlantic Ocean, issued bf the 
Hydrographer of the Umited States, shows that the month of 


October was very stormy noith of a line from Bermuda to the ° 


British Isles The month opened with a severe storm about 500 
mules north-east from Newfoundland, and pressmes below 28 61 
inches There was also at this time a storm in the North Sea, 
which appears to have originated off Cape Sable on September 
27 A marked feature of the month was the existence of a 
greag anticyclone extending fron? the Azores to near the British 
Isles, which caused the storms originating to the west of it to 
take a north east instead of an east-north-east direction Con- 
siderable fog was reported off the Banks and west of the Irish 
Channel, but the amount for the month was probably not greater 
than the average More ice than usual for the time of year was 
reported off the Banks as far south as the 45th parallel 


Symons’s Monthly Meteorological Magazine for November 
contains a climatological table for the British Emmure for 1889 
These interesting results of a cgitaim number of well distribifted 
stations, prepared from the summaries published in the Maga-* 
gene each month, have been contigued for many years, and, as 
the author points out, thè extremes are monopolized year after 
year by the same stations ®The highest temperature in the shade 
was 109° 0 at Adelaidé on January 13 , for tMe last five years 
Adelaide has recorded the highgst temperature ın the shade, 
reaching 112° 4 ın 1886 It had also the highest temperature in 
the sun, 170° 7, and was the driest station during the year, 
havmg a mean humidity of 63 percent The lavest shade 
temperature was recorded at Winmipeg, on Febrifary 23, — 42° 6, 
only once does any other station come within 20° of ik Tt had 
also the greatest range in the year, the greatest mean daly 
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range, 24° 5¢ the lowest mean temperature, and the least rain- 
fal, 14 95 mecMee The Sighest mean temperature was 80° 5, at 


> J Bomtdy, and the greatest ramfall 7379 inches, at eTrınıdad 


London was the most cloudy and the dampest station, the mean 
humidity being 81 per cet The brightest station was Malta, 
which had httle more than half the cloud of London 


SPEAKING a few days ago at Agra College, the Viceroy of 
India expressed his approval of the proposal to add sgientific 
and technical training to the curriculum at Indian Col§eges, did 
hoped that it yoflld tend to stimuMte and resuscitate some of 
those artfand industries fðr which India was famous in by gone 
days, If thigis really the resfilt, ıt will be a striking instance 
of the rmportance of scienjific and technical instruction 


A NOVEL whaling expedition is about to be undertaken by 
three American whalers® Anime, GAzmpus, and alecoline— 
which have,gone to the Arctic regions to winter at he mouth 
of the Mackenzie Rive: In order to be well*supphed with 
food, they have taken what will last fo. two years, and they 
expect also to get food from the whalers in the summer This 
1s theehighest point any whaler has reached, beng 1000 miles 
from the North Pole Directly the ice breaks afte: the winter, 
the whales come to the mouth of the river in great numbers to 
feed, and it‘1s expected that a large numbei of them will be 
Secured If the experiment proves successful, ıt will cause a 
revolution in the whaling industry, as vessels at present have to 
spend several months on the voyage to good whalıng-grôund, 
and then have only a very short time for hunting 


° THE, new number of the Journal of the Marine Buioiogical 
Association of the United Kingdom (new series, vol 1, No 4) 
opens with a list of governors, founders, and membas In 
addition to the report of the Council for the year 1889-90, and 
the director’s report, 1t contains the following papers —Notes on 

» recent experiments relating to the growth and rearing of food- 
fish at the Laboratory , report on the surface collections made 
by Mr W T. Grenfell in the North Sea and West of Scotland, 
by G C Bourne (with plate), notes on the herring, long-line, 
afid pilchard fishe11es of Plymouth during the winter 1889-90, 

by W Roach, notes on the hydroids of Plymouth, by G C 
«Bourne (with plate), a complete hst of the Opisthobranchiate 
Mollusca found at Plymouth, by W Garstang (with plates) , 
notes and memoranda—(1) colour-changes in Cottus bubalis, by 
J T Cunningham, (2) note on the British Palamonetes (P 
varians}, by W F R Weldon, FRS 


HAZELL’S Annual for 1891 has been published This 1s the 
sixth year of issue, and we neet scarcely say that the volfime 
contains a vast mass of useful information, cleaily arranged In 
the additions included ın the present issue the editor has been 
careful to keep the work well up to date 


To the new number of the Natural History Transactions of 
Northumberland, Durhame and Newcastle-upon-Tyne (vol x, 
Part 2), Mr R Howse contributes a note on the South 
Durham salt borings, with remarks on the fossils found in the 
magnesian limestone cores, and the geological position of the 
salty a catalogue of the local fossils in the Museum of the 
Natural Hisfory Society , anda cafalogue of the fishes of the rivers 
and coast of Northumberland and Durham and the adjacent 
sea The number also contdins the r@port of he Committee 
for 1888-89 . e 


THE Geologica’ Survey of New Zealand has issued its reports 
of exploration during 1888-89 with maps and sectiens The 
Drrectoi, Sir James Hector, noteethat the Depaitment was very 
fully represented at the Melbourne Exhibition by collections and 
maps ilustrajing the geological structure and mineral wealth of 
the colony Hég also mentions that, as a contribution to the 
work of the Australasian Association „for the Advancement of 
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been found ın New Zealand has bten compiled, together with 
the lotalities where fount, the names of the first diftoverers, and 
the dates From this cpnsus ıt apþears that 237 species arq@now 
recorded d 
Messrs DuLav*anp Co have published a catalogue of the 
botanical works which they offer for gale It includes a l&rgee 
number of Valuable books relattng to Phanerogamia 


In 1865, Mr J G Lockhart, while serving as an officereef the 
Hudson Bay €ompany, wrote some interesting *notes on the 
moose im the far north of British America These notes have 
been preserved in the archfves of the Smithsonian Institution, 
and now appear in the Proaeedings of the National Museum ® 
Referrmg to the hunting of the moose, Mr Lockhart says 
tng most usual way is to approach the animals onesnow- 
shoes o1 on foot, as only a hunter knows how, and shoot them 
The old men who amsnot able to walk much in deep snow 
make a kind of fence of thrée poles tied equidistant from each | 
other, a little taller than a man, stretching, perhaps, for two 


days’ march between lakes, or a lake and a river, or betweeng °° 


two mountains, or in any particular place where the moose are 
accustomed to pass Spaces are left vacfgt here and there m 
this fence, and ın these snares are set In autumn, during the 
rutting season, the hunter carries with him the clean, dried 
shouldeigblade of @ moose, and when he hears the call of the 
male moose, which 1s audible at q disBince of several mules, he 
rubs the shoulder-blade against a small, dry tree and imitates 
the call of the male The moose, as soon as ke hears the 
sound, imagines, no doubt, that it is another moose, and runs® 
in the direction, till met by a shot The male is very dangerous 
at that season, especially when wounded Many yeais, ago, 
before guns and ammunition found their way inte the country, 
the Indians used to build snow embankments near favourite 
feeding places, and lie hid there for days until a moose should 
chance to pass near, when they wouid kill him with arrows » 


THE U S Department of Agriculture has issued the thud of 
a series of papers entitled ‘‘Contnbutions from the US 
National Herbarium”? It consists of a list of plants collected 
by Dr Edward Palmer in 1890, ın Lower Califormia and 
Western Mexico Great interest was felt in Dr Palmer’s trip 
to La Paz and vicimty, and his collection 1s said to have added 
much to what was previously known regarding theeflo.a of that 
region 

AN interesting paper 1s communicated by Prof von J¥ofmann 
to the current number of the Berzchtfe upon the dissociation of 
carbon dioxide gas into*carbon monoxide and oxygen by means 
of the electric spark Dalton and Henry long ago showed that 
carbon dioxide, although formed by exploding a mixture of two 
volumes of carbqg monoxide with one volume of oxygen by the 
passage of an electric spark, 1s again partially decomposed into 
carbon monoxide and oxygen by the continued pagsage of the 
spark This dis$ociatién, Aowever, ıs very slow, and Usually 
mecomplete Hofmann and Buff, ın the course of their well- 
known work upon gaseous reactions, further showed that ‘‘ the 
electric spark passes through carbon diotide with a violet glow, 
producing at first a rapid increa% ın the volume, which, h®w- 
ever, becomes less and less marked until at the expnation of 
about half an hour, the separated carbon monoxide and oxygen 
recombine with a sudden explosion, the %e-formed carbon dioxide 
at once commencing to be again dissociated” Deville and 
Berthelot aftetwatds inwestigated the same phenomena, and also 
found that the reaction was never complete, proceeding only 
until about 28 or 29 per cent of the q@rbon dioxide was decom- 
posed, but ghey never observed any explosive recombination as 
described by Hofmann and Buff Prof Hofmann has therefore 
deteymined the exact condyjions under which the explosive re; 
combination ogeurs® It certainly appears somewha?iemarkable 


Science, a complete, census of the mineral spewes which have | that the same spark cam effect bofh @issociatien amd 1ecombina- 
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tion, yet such, witht’ the limits describgd ın the memoirf is an 
actual fact The first essentia} point to be observed 1s the length 
of path of the spark , the most suitable’ distance ‘apart of the 
platinum ternamals appears to be between two and a half and 
thrge millimetres, and Prof Hofmann advises the use of adjust- 
able terminals rather thafi the orginary platinum wires fused into 
the side of the eudiometer. A Leyden jar ın the circuit 1enders 
the o€currencg of periodical explosions more certain’ The spark 
should also pass at about a quarter the height of *he gas column 
instead of, as usual, near the top ¿The current itself, moreover, 
should not be too strong , that from two Bunsen cells and only 
a moderate sized Ruhmkoiff coil 18 quite sufficient, and yields 
the best results It 1s also preferable to use a volume of carbon 
dioxid’, previously dried over oul of vitriol, not exceeding €en 
cubic centimetres at a pressure of 650-708 mm , eight ce give 
excellent results Under these conditibfs the first explosion 

. usually occurs in 15-80 minutes, and sometimes earlier The 
flame commences the neighbourhood of the spark, and then 

® perceptibly spreads through the whole length of the gas column 
It g coloured blue in ghe first explosion, and green in the suc- 
ceeding ones owing*to the volatilization of a little mercury 
Sapour The second and succeeding explosions occur after 
shorter intervals than the &rst Thuis experingent 1% certainly one 
of the most interesting ingll the range of dissociation phenomena, 
and ful} details, with drawings of the apparatus, are given by 
Piaf Hofmann m his memoir | 


o THE additions to the Zoological Society’s Gardens durmg 
the past week include an Ocelot (Fels pardals) from South 
America, presented by Mr P H Bennett, a Common Fox (Cars 
vulpis 2) from North Wales, presented by Mr B Myddelton 
Biddulph , two Cape Zomillas (/efonyx zor:lla $ 2) from South 
Africa, presented by Mr R Southey , two Ring necaed Para- 
ges (Paleo? nis torquatus) from India, presented by Miss S L 

ands , ten Thunder fish (Afesgzz nus fossilis) from the Baltic 
Sea, five Golden Orfe (Leucrseus o1ftts), Exopean fresh waters, 
purchased 


OUR ASTRONOMICAL COLUMN 


THE VARIATIONS IN LArITUDE—The most important 
question discussed at the International Conference on Degree 
Mensurtpent held at Freiburg on September 15 was that of 
the variability of terrestrial latitudes The Central Bureau, re- 
preggnted by Drs Helmert and Albracht, communicated two 
notes, one by Dr Albrecht, “‘ Resultate der Beobachtungsreihen 
betreffend die Veranderhchkeit der Polhohen,” the other by Dr 
Marcuse, ‘Resultate der fortgesetzten Berlmer Beobachtungs- 
reihen betreffend die Veranderlichke:t der Pajhohen ” These 
papers, and a general account of the whole question of variation 
in latitude, first 1aised by Prof Fergola at the Conference of 
Rome (1884, 1s given by M Tissergnd+in tha Bullen Asto- 
nomigue for September The method adopted m the observa- 
tions made at the different stations 1s that of Horrebow It 
consists in forming nine groups, each containing eight or mine 
couples of stars, two gréups at least being Sbserved each evening 
The two stars of each couple®were of almost equal magnitude , 
their differere in mght ascension was comprised between 
3m + 15m , andjthat of their meridian zenith distances between 
Æ 12‘, whilst the megdians were never separated more than 
27° By choosing such stars, and taking the arithmetical mean 
of the differgnces of zenith distances of the two components, the 
small error due to an imperfect knowledge of*thep movement of 
the micromete: wire 1s eliminated At each station a number 
of couples of stars ranging from 1400 to 1700 have been observed 
dung the whole of 1889 &nd the first three months of 1890 It 
1s evident that gf the same couple of stars could be observed 
throughout the year, during the day as well as the night, the 
yariations in latitude could be obtqmed independently of the 
errors of th@absolute declinations of Me twoestars, provided that 
we knew exactly the variatgongof these qeclinations during the 
whole intervaf of observation These variatio&sfdepend on the 
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motion of the *terrestial axis (precgssion apd nutation), on 
aberration, annual parallax, and proper motion It 1s, ynp@s- 
sible to Work in this way for two reasons, (1) stars cannot be 
observed in the day-time by means ofthe instruments employed , 
(z) only a very small number of obgrvations could be made 

The groups of stars referred to above have been formed in order 
to avoid these inconveniences, for the difference#from the mean 
@eclinations, of each of the couples may be used as if only a 
single couple had been observed When the necessary correc- 
ti@ns are applied to the calculations ¥ 1s found that the latitudes 
of Berlin, Potsdam, and Prague, indicate clearly a diminution of 
about o” 5 from August 1889 to Febuary 1890® Thg observa- 
tions made at Berlin from April J5 to Augugt 30 n this year 
show an increase of o” 4 inthe latitude of this pl@ce during the 
interval considemed, and pomt to a pegiod of about a year The 
fact *hat the latitude of a place .s subject to an annual periodic 
variation 1s not entirely new, for Gailot discussed 1077 observa- 
tions of 1@titude made between 1856 and 1861 On arranging 
the obseiations accordmg to the mgnth in which they were 


made, the folowing differences from the mean value were 
obtained (Anszales de P Observatorre de Paris, p 319} — > 

Pans Potsdam } Paris Potsdam. 

“a “a “a ou 
January ~0 23 —o 1I | July +025 @+019 
February -006 -007 | August +0 16 +O 17 
March —0 03 -0 04 | September +0 13 +0 10 
April -003 o 00 | October -007 -00 
May +010 +005 | November -o1I ~O I4 
June +0 16 +014 | December -o 27 -0 26 
s 


These observations, therefore, indicate a difference of almost 
half a second between the observed latitudes in Jgnuaw and 
July M Nobile has discussed, from the same pomt of view, 
the observations made at Greenwich, Milan, Oxford, Pulkova, 
and Washington (Bulletin Astionomique, vol v p 544) The 
Greenwich observations show a maximum of latitude in July 
and August, and a minimum in December and January, the 
amplitude of the variation bemg nearly i” At Washington a 


minimum also occurs at the end of the year, but at Milan it e 
occurs in May The Oxford observations show a maximum in e 


the autumn, whilst those made at Pulkova do not appear to pre- 
sent any periodic variation with the seasons But although 
these results are somewhat contradictory, those communicated 
at Freiburg clearly demonstrate the existence of a variatién of 
o” 5 Itiemains to be seen how the amplitude and the phase 
of the variation 1s affected by passing from the northern to the, 
southern hemisphere, or when observations are made at two 
stations having appreciably the same latitude, but widely 
separated in longitude 

The cause of the variation has yet to be found M Tisserand 
has shown (‘¢ Tiaité de Mécamque céleste,” vol u. p 489) that 
the transportation of a mass of water,o rom thick, from latitude 
+ ¢5° to — 45°, and covering agtenth of the earth’s surface, may 
cause the principal axis to move o” 16 The weight of a column 
of water o 10m thick, 1s equal to that of a column of mercury 
oooym thick, hence considerable changes in the barometric 
pressure may have an appiectable effect on the direction of the 
earth’s axis That the variations are connected with the suc- 
cession of the seasons 1s manifest 
temperature plays an important part,*and that the variation 1s a 
1esult of the varying amount of heat received throughout the 
year by the atmosphere and the instruments The theories of 
refraction 1equire the atmosphere to have a regular constitution 
and a statrcal condition that 1s probably never realized If the 
constitution varies with the sgason, the refractiongl effect tust 
also change, and this may cause the difference ın the observations 
of latitude 

Another probable c&use was*suggested by M D Lamey 
at the meeting’ of the Pans Academy on November 17 He 
showed that * the atmospheric tidal effects be calculated for 
each month ın the year, the values obtamef followed a ‘curve 
very simijar to that derived frgm the observed differences in 
latitude That the sun and moon pioduce atmospheric tides 
must be incontestable The physical consequence ıs that refrac- 
tion phenomena must also vary with the tidal effect, and there- 
fore the positions of stars may experience an an&ual periodic 
fiuctuation comparable with that observed The cause yherein 
hes the solution of the problem can only be definitely deter- 
mined, howevey, after a more extended study than has yet been 
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NEW ASTEROIDS —M Charlois discovered the asteroid 
on September 9 On Octpbér 3, what was suposed to be the 
sate body was again observed by Charlos Dr Palısa also 
observed an asteroid near the computed position of on 
October 11 It has since Qeen found that the observations of 
October 3 and 1r must refer to another aste.oid, and, as Dr 
Palisa discoveragl on October 11, the one thought to be 


identical with (08) will be reckoned as M Charlois re” 


discovered (28) on November 14 Dr Palisa von ð 


the list on November 16 (AStr onomrghe Nachrichten, 3006) 

The large nufħber of asteroids now known renders 1t impos- 
sible for the Bergn Computing Bureau to furnish all the data 
for their obsefvation The editors of the Berliner Jahrbuch 
have therefore decided only to furnish predictiens for the fol- 
lowing asteroids — e 

(1) Those that approach, near the earth, and are therefore 
well adapted to he determinations of pårallax bd 

(2) Those svbose near approach to Jupiter renders them useful 
for determyning his mass ° 

«(3) Those remarkable for a period having a closely com- 

mensurable ratio to that of Jupiter, such obits being of the 
highest importance ın the theory of absolute perturbations 

(4) ose that are of value for photometiic work on account 
of their considerable brightness 

Zona’s COMET (e 1890) —Dr Budschof gives the following 
elements and ephemeris of this comet in sts onomusche Nach- 
Achten, 3006 — 


I 


1890 July 25 051 Berlin mean time 
321 58 7 
84 45> Mean Eq 1890 

S e t= 153 28 

Perthelion distance = 1 8996 (earth’s mean distance = 1) 
Ephemeris for Berlin Ahdnight 


w 


8 
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Distance in 

terms of the 

earth’s mean 
distance 


153 


1890 Decl 
December 4 
» 8 
» 12 
The comet is, therefore, in the constellation Perseus, which 1s 
in,the south about 1opm_ It passed perihelion about the end 
of July, and 1s mereasing tts distance from the earth M 
Bigourdan, of Pans Observatory, describes the comet as ‘‘ très 
faible (grandeur 12 5-13), et se présentail sous l'aspect d'une 
petite tache blanche, ronde, de 1’ environ de diamètre, avec con- 
densation central assez diffuse et d’aspect un peu grande.” 





THE SCIENTIFIC WORK OF JOULE! 


PROF DEWAR commenced by remarking that the Royal 

Institution had been so closely identified with the great 
workers in physical science that ft was impossible to allow the 
work of Joule, whose researches had produced as marked a 
revolution m physical science as Daiwin’s in biology, to pass 
without recognition in the present senes of Friday evening 
discourses Sır William Thomson, as Joule’s friend and fellow- 


® worker to the last, had been invited to undertake the duty, and 


had agreed to do so, by at the last moment had been com- 
pelled to decline by reason of important official duties in 
Scotland, and the task had consequently devolved upon him 
Having given a brief account of Joule’s parentage, early life, 
and education, Prof Dewar reviewed, as fully as time would 
pernmit, his scientific work, which extended over about forty 
years, and whs represented by 11#original memoirs The first 
period (1838-43) was distinguished as that in which Joule edu- 
cated himself in experımentab methods, chiefly in connection 
with electricity and electio-magnetic engines d'his work led 
him ın 1840 to his first great discovery, the truedaw governing 
the relation between electric energy and thermal evolution, 
which enabled him late: on to account for the whole distribution 
of the current, not only in the Wittery ın which ıt 1s produced, 
but in conductors exterior to ıt goule was thus led to take up 
the study of electrolysis Faraday had already made the dıs- 
covery that electrolytic bodies could be split up into equivalent 
proportions by the passage of the same electric current , Joule 


2 Absttact gf the Friday evenmg discourse delivered at the Royal Institu- 
tion of Great‘Britain on January 24, 1890, by Prof Dewar, F 
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saw that there would be great difficulty uf finding „out the 
distribytion of the current energy, and accownping for thé whole 
ofit After a laborious fesearch he succeeded in showing that 
during electrolytic action there was an absorption of heat equi- 
valent to the heat evblved durmg the original combmation of e 
the constituents of the compound body The prosggution of his 
electrical 1esearches rapidly brought Joule on the 1oad to his 
great discovery of the mechanical equyalent of heat, it beig 
clear from £ footnote to a papew dated Febiuaiy 18, 1843, that 
he already had well m hand the study of the stiict relations 
between ghemical, electrical, and mechanical effectg ° 

In working oft these laws, ıt was to be remarked that Joule— 
ın common with most inventors and seekers afte. new scientific 
truths—chose perhaps the mot difficult means that could have 
been selected , and in looking back at his work in the light of 
present knowledge, 1t seemed simply astounding that he should 
have succeeded so completely as he did The original coil used 
by Poule for the mechanical determination of heat (kindly lent 
for the occasion by Prof Rucker) was shown, and the course of 
the experiment explaingd The vast difficulties which Joule had 
to overcome ın order to prove that there was a definite, per- 
manent, and persistent relation between the amount of mech- 
anical eneigy expended and the heat produc@d were commented 
on, the thermal effects being produced not directly but through 
the medium of an electric current varying ın intensity, and caleu- 
lations having to be made not only for the®@,Auctuations, but for 
the effects of radiation, the movement of the au, and others 
indirect complications The very small increment of heat to be 
measured obliged Jgule to use thermdineters of great delicacy, 
and these®he had to devise and constrygt himself One of the 
thermometers so used was exhibiteg A 

Working in this way, Joule was able, by the end of July 1843, 
to state definitely that the amounteof heat capable of increasfhg 
the temperature of a pound of water by 1° F was equal toy and 
might be converted into, a mechanical force capable of 1aising 
838 Ibs to the height of 1 foot Sgon afterwards he attained 
almost identical results by a more direct method—the frictigneof 
water passing through small tubes—which gave him 770 toot- 
pounds per umt of heat 

It was impossible, said the lecturer, to thoionghly appreciate 
Joule’s work without glancing at the early history of the subject ; 
and when one did so ıt was amazing to find how near men of the 
stamp of Rumford, Davy, and Young had been to Joule’s great 
discovery, and yet missed ıt Count Rumford was the first to 
clearly define the relation between the constant production 
of heat and loss of movement by frictional motion He 
proved that the amount of heat pioduced by friction was 
continuous, and apparently unlimited, but he did not think 
of measuring the elation between the mechanical energy ex- 
pended and the amount of heat produced Allyding to the 
results obtained fiom this apparatus, the lecture: said that Count 
Rumford might have shown that in his experiments the heat 
produced was proportional to the time of working,e®ùnd so 
obtamed a result capable of being expressed m horse-power 
The value so deduced ffom Rumfoid’s expeuments is not,far 
removed from Joule’s first number 

The experiments commenced by Count Rumford were carried 
on by Davy, at that time working with Beddoes at Bustol, 
and led to one®f the most 1ematkable essays on heat of 
that period, which disposed for ever of the theory of the 
separate existence of caloric Taking two pieces of ice on 
a cold day, Davy mounted ahem so that they could be rdtated 
against each other with frictional pressure, the effect being that 
the pieces of ice were melted, the water so produced having 
a much higher specifig heat than the original ice To guad 
against the possibihty of heat bein conveyed to the frictional 
appaiatus by the surrounding air, Davy male an experimentez 
vacuo, isolating the apparatus by means ofice, and found that 
under such conditions sufficient heat could be produced to melt 
wax placed in the Yeceiver The lectur here showed an ex- 
penment illustrating the production of water by the friction of 
two pieces of ice zy vacuo, under conditions of tempegature mach 
much severe tifan those èf Davy’s experiment 

Following Davy, Young devoted a gieat deal of attention to 
the subject, and by 1812 he and Davy had quite changed their 
opinions, and had adopted the view that heat and motion were 
convertible tffects ° 

Having by July 1843 assured himself of the punciple of his 
discosery, Joule now deveted his attention to the elaboration, 
of methods of youkthg, modifying, and repeating ex/fermments ın 
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various ways, but always approaching nearer and nearer to 
exactness, ag.showh y the following tgble of results — * 


ge xoule's Values of the Méthanccal Egyovalent of Heat 


Kilogramme 


® . metres 
Magneto®electric currents 1843 460 
Friction of water imetubes » «9 4246 
Diminution of heat producéll M a bat- 
tery current when the current pro- 
duces evork a9 499 
Compression of arr * 1845 4438 
Expanston of air è a 437 8 
Friction of water 488 3 
” 229 7 1847 428 9 
ovo onan» 1850 4239 
” s, mercury P 424 7e 
” 3, Iron 33 425 2 
Heat developed in Dantell’s cell °  ,, 419 5 
A » in wne of known abgo- 
lute resistance s 1867 429 5 
Friction of watgr in caloumeter 1878 4239 


Prof Dewar hee exhibited and explained the action of the 
original calorimeter used by Joule It was seen to consist of a 
set’of vanes which we made to revolve in water by the falling 
of known weights through a definite and known height, the heat 
produced bemg due (after making the necessary deduction for 
the friction due to the mofnentun of the weights) entirely to the 
friction of the fluid It was found that, whatever fwg was em- 
ployed, the same definite rqults were obtamed—a production 
of heat in the liquid bearmg a constant relation to the umt of 
methanical energy expended e The extreme delicacy of Joule’s 
apparatus, and the marvellous accuracy of his observations, were 
shown by the fact that working with we.ghts of 29 pounds each, 
and repeating each observation 20 times, the total increase of 
temperature did not exceed half a degree Fahrenheit In con- 
trast to this the lecturer showed, by means of apparatus kindly 
lent by Prof Ayrton, the method now employed for repeating 
Joule’s work and arriving at substantially the same results by 
much simpler means 

@While continuing to work intermittently at his great discovery, 
Joule employed himself in the following years in elaborate in- 
vestigations bearng upon the point of maximum density of 
water, specific gravity, and atomic volumes An illustration of 
his method of determining maximum density was given by 
means of two large cylinders filled with water and connected by 
a narrow channel in which was placed a floating indicator It 
was shown that the slightest variation in density of the water of 
either cylinder—variations far beyond the scope of the most 
delicate thermometer—set up currents which were immediately 
detected by the movement of the indicator, and that by this 
means ffgwas quite possible to ascertain the exact temperature at 
which water attained its maximum density 

Jqple’s determmations of atomic vohemes were marvellous at 
the time they were made, and were still interesting Illustra- 
tions of his work i this direction were given by means of a 
solution of sugar, which was seen to occupy practically the same 
space as was occupied by an amount of water exactly equivalent 
to that combined ın the carbohydrate, the carbon hypothetic- 
ally combingd with the water to form the sugar appearing to 
make*no sefisible difference to theevoltme, and ın contrast to 
this was seen the enormous difference in volume brought about 
by dissolving two equalsportions of soda carbonate, one portion 
being ordinary hydrated crystals, and thg other portion being 
anhydrous, in equal voftimes of wate: 

Goule’s last great research fas carried oat conjomtly with Sir 
Wiliam Thomson, and occupied nearly ten years of laborious 
inquiry. Its chief object was to prove that in compressing a gas 
the amount of heat preduced ıs equivalent to the work done, 
and independent of the mere fact of the approach of the particles 
But Joule was desirous of amplifying the inquyy, and ın fact the 
work might be divided into thee sections (1% the study of 
gases passing through nanow apertures, (2) the velocity at- 
tained by bogies passing through the air , and (3) the temperature 
ultimately attained by such moving bodies With respect to (2) 
and (3), 1t was ghown that a body rotating ın the an at the rate 
of about 150 to 180 feet per second ircreased mm temperature by 
nearly 1° F , and that this mcrease ef temperature was definite 
for a given $elocity, and independent of the sizd of the moving 
mass and the,densyty of the gaseous meum | With regard to 
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(x), the relationsof g@seous pressm® and volume t temperature, 
the researches of Regnault had alrea€y shown “that the simgle 
law of Mgrnotte and Boyle could not stand by itself, ah Joule a, 
sought to modify ıt by the study of gases passing through very 
small tubes or porous bodies The gnvestigations were carried 
out at Manchester on a large scale, and were assisted by a 
Government giant Steam engines were empl@yed to maintain 
¢ current of gas at a constant temperature and pressure through 
ong coils of pipe placed in water tanks They pwed that any 
differeace of temperature ın the gas brought about ın its passage 
tlfrough Ée porous body must be due to work done by it, and 
that this difference of ter@peratue varied foredifferent gases, 
according to their constitution Working under the®same con- 
ditions, hydiogen was shown to be reduced 2 spall amount in 
temperature, air somewhat more (about 0° 3), and carbonic acid 
a mgch greater amount A repetitioh of Joule and Thomson’s 
experiment was shown by means of a 100-feet coil of lead pipe, . 
compressed hydrogen, er, and cafbonic acid, gas being em- 
ployed, apd the original results verified in each Case, The effect 
of this research was to enable Joule #nd Thomsbn to formulate 
a great improvement on the gaseous laws, for, instead of the 
product of the volume and piessure being strictly proportional 
to the absolute temperature, as ıt had been hitherto believed, 
they found that a new term was involved, which 19 equi- 
valent to a constant divided by the absolute temperatére and 
multiplied by the volume 
In conclusion, Prof Dewar read the following letter, which 

he had received from Sir Lyon Playfair in response to hig 
request for some reminiscences of Joule — 


. Fanuaiy 20, 1890 


DEAR Dewar,—You ask for some of my memories of Joule 
from 1842 to 1845, when I was Professor of Chemmtry ®t the 
Royal Institution ın Manchester The great Dalton died m the 
autumn of 1844, and had long been President of the Manchester 
Philosophical Society He naturally gave :mpulse to the study 
of science in that town, where there was an active band of 
young workers m research 

Joule was, even then, foremost among these , and the names 
of Binney, Wilhamson, Schunck, Angus Smith, Young, and * 
others show that the spirit of scientific inquiry was active 
were also stimulated by the fact that Baron Liebig and Bunsen 
came to pay me visits during that time , they were men to excite 
research 3 

Joule was a man of singular simplicity and earnestness We 
used to meet at each other’s houses at supper, to help the pro- 
gress of our work by discussion Joule was an earnest worker, 
and was then engaged on his experiments on the mechanical 
equivalent of heat He took meto his small laboratory to show 
me his experiments, and I, of course, quickly recognized that 
my young friend the brewer was a great philosopher We 
jointly worked upon questions of far less importance than his 
great central discovery, but he was equally imterested I was 
very anxious that he should dewote his life to science, and per- 
suaded him to become candidate for the Professorship of Natural 
Philosophy at St Andrews He was on the point of securing 
this, but his shght personal deformity was an objection in the 
eyes of one of the electors, and St Andrews lost the glory of 
having one of the greatest discoverers of our age 

When Joule first sent an account of his experiments to the 
Royal Society, the paper was ieferfed, among others, to Sir 
Charles Wheatstone, who was my intimate personal fnend 
Wheatstone was an eminently fair man and a good judge, but 
the discovery did not then recommend itselfto his mnd Fora 
whole Sunday afternoon we walked on Barnes Common, dis- 
cussing the experiments ande their consequences, if true, to 
science But all my arguments were insufficient to convince mf 
friend , and I fea: that then the Royal Society did not appre- 
ciate and pubjish the®researches I write fom memory only, 
for I know thgt, later, n® Society or institution honoured Joule 
more than the Royal Society and its memberg 

Not for one moment, however, did Joule hesitate in the 
accuracy ef his eaperiments orehis conclusions He once sug- 
gested to me that we might tage a trip together to the Falls of 
Niagara, not to look at its beauties, but to ascertain the differ- 
ence of temperature of the water at the top and bottom of the 
fall Of course the change of motion into hea} was a necessary 
consequence of his views ° 

No more pleasant memory of my life remams tifan the fact 
that, side by sgle, at my lectures ın the Rqyal Institution, ‘used 
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to sit the iluStgous Daltap, ith his beautiful f&ce, so like that 
of Newton, and the keenly intelligent Joule I can give no 
other explanation than the fact of organic chemistry being then 
a new science that two philosophers of such emimence should 
come to the lectures of a mere tyro in science I used to look 
upon them as two types of the highest progress in science 
Newton had inSoduced law, order, and number into the move- 
ments of masses of matter in the universe, Dalton introduced® 
the same if8 the minute masses which we call atoms, and 
Joule, with a keen insight spto the operations and corglfuon of 
forces, connected them together, gud showed theif mutual 
equivalen 

I do not know whether these memories are of any use to you, 
but, such as thmy are, they are àt your disposal for your lecture 
on the friend of my youth a Yours sincewly, 

Lyon PLAYFAR 
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WEIGHING BY°®A SERIES OF WEIGHTS 


“THIS subject, now under discussion m NATURE, 1s by no 

means new The following remarks on the general theory 
of such questions may prove imterestng The problems are 
divisibf into two classes — 

(1) To assign a series of weights so as to be able to weigh any 
weight of an mtegral number of pounds from 1 to # inclusive, 
Whe weights being placed in only one scale pan 

(2) The same problem when the weights may be placed m 
both scale-pans 

Two other conditions may be imposed, viz — 

(a) That no other weighings are to be possible 

(4)*Thae each weighing 1s to be possible ın only one way, z g 
tg be unique 

The question considered m NATURE 1s of the second class, 
and ıs further subject to the two conditions above stated More- 
over, the problem for the number of pounds 1, 4, 13, 40,&c , 
as solved by the series of weights 1, I, 3, 1, 3,9, 1, 3, 9) 27, 
&c , respectively gives in each case the series containing the 

* least number of weights for which the solution 1s possible 

For a number of pounds equal to 40, the solution may be given 
by means of a single algebraic formula, constituting an identity, 
viz 


(FL ge r + oe) (2-3 rp a) (9 I + a) (x-2 4 r t a2) 
se tp gE tel prt et + 299 4 ah? 


This 1s easily verified When the left-hand side 1s multiplied 
out, the resulting powers of x are obtamed by addition of certain 
indices, some positive and some negative The indices in ques- 
tion are I, 3, 9, 27, and, from the form of the factors, may in 
any single term be taken erker positively or negatively Thus 
one term on the left ıs x-3 49 = 2°%%=x-3+9+7, giving the term 
x3 on the right hand side The identity shows that every 
number from I to 40 inclusive can be thus composed by the 
numbers I, 3, 9, 27, taken positively o1 negatively It shows, 
moreover, since the coefficients of the severa} powers on the right 
are each unity, that the composition is unique The identity 
includes also negative integers from — I to — 40 This ıs 
° necessitated by the very nature of the question 

The above 1s one out of gight distinct solutions of the problem 
before enunciated Before giving the other seven, ıt will be as 
well to show the principles of solution in general 

Consider, first, the problem of the first class in which 
weights can only be placed in one scale-pan The number of 
pourtls to be weighed being 7, we must discover the ways in 
which it 1s possible to break up th® expression 


Itata tt +a” 


into similar expressions, for, as will ebe evident, each such 
factorization corresponds to a definite solution ofethe problem 
By similar expresfion ıs to be understood’ one ın which the 
coefficients are unity and the indices are in arithmetical 
progression bs R 

At the outset may be remarked®the trivial solution consisting 
of # ones corresponding to the unfactorized expression There 
1s one solutiqg. of this kind m respect of every number 77 A 

Putting the expression ın the form 


pe n teati , 
° I-x’ ° 
° e 
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it will He clear that 1f z $ I be a prime member, the expression 
cannot be factorized in the required form ‘Thf$ 1s a conse- 
quence of the propertzes of prime foots of unity. t 

Hence, when z + f 3s prime, the only solution 1s obtained bye 
taking z one-pound weights 

If, however, z +1 be not prime, 
depends upon the composite character ef z + I. 
where s and fare primes, w@ m&y write 


° 
the number of solutions 
Ife+titste 


ë I= atl oy — as 
I-x ° 


=(itetat+ 


I= 
I= g r= 
+ eel) (rb at pS + 











+ ats), 


a factorization of the required form 

Multiplying 2? ım the first factor mto x? ım the second, we 
findgthat the number ¢ + gs 1s composed by ġ numbers equal to 
I, and g numbers equal to s In general, every number from 
1 to z mclusive can be composed by means of s — 1 ones, and’ 
z~1s’s That 1s to say, thateall numbers of pounds from 1 to 
n (where # 1s of the form sč — 1) can bê weighed, and m a 
unique manner, by means of s — 1 weights of 1 pound each, and 
z — I weights of s pounds each 

Another solution 1s obtained from the identity 
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r— at Oy — gst 
I~ I- x 


I=- tt 


I-st 
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obtamed from the former by mterchangg of sand¢ These two 
solutions, together with the triviale one, constitute the complete 
set of three solutions Fo: brevity, these may be represented 
e 


in the form— k 


-i 
rst A e 


5-1 sf}, 
° 
yé-1 g-1, 


where s‘-1 means ¢ — 1 s's, and so on 

From the above simple example ıt will be sufficiently clear 
that the number of solutions in the case of a given number 7 15 
ent.rely dependent upon the form of # + 1, when regarded as. 
product of prime factors The number of solutions 1s not in all 
cases easy to deteimine, but some of the simpler 1esults are ın- 
teresting Suppose the number 2+ 1 to be a product of 4 
unrepeated prime numbers, and, under these circumstances, 
represent the number of solutions in regard to the number # by 





[14] 
Then it 1s easy to prove the relation— . 
[14] = r + ay + EE Dre y AE ve = rape, 
è to Z terms, š 


and thence to calculate the values of [11], [1°], [75], 10 succes- 
sion The series of numbers thus obtamed commences I, 3, 13, 
75, 541,  wheregt will be noticed that the second number, 3, 
corresponds with the result obtained above forthe case of # + I, 
being of the form sé, or the product of two unrepeated primes 
It may be observed that thiggseries of numbers ıs of gi®at interest, 
and presents itself frequently ır mathematics, notably in Prof 
Cayley’s ‘‘ Theory of the Analytical Fosms called Trees” (see 
vol xi and subsequent volumes of the PAzlosophical Magazine, 
and “Collected Papeis,” No 203) ° 

A much simpler case to consıde® is that for which 7% + Ie1s 
merely a power of a prime number If # + 1 be the Ath power 
of a prime, represent the number of solutions ın regard to the 
number z by ° e 

[4] 


A small amount of reflegtion shows the truth of the Yelation 
[4] = 2[k - 1], 


whence . 
[4] = 24-1 


s 
Turning now to the second class of problems, in which 1t 1s pei- 
missibdle to plage weights npeither or both scale-pans, it can be, 
shown that the tiftory ıs not essentially different fiom that 
belonging to thse of tle second Clase ° o 


z 
* r’ À, 
iS ga a 
° 
In ordet to weigh apy number of pounds from 1 to z inelnsiye; 


we have to factorize the expression e 
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é par p on-l 4 x%, S 
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whieh may be thiown into the form 
I- ot A 


e x(t - x) 


e 
The solutions depend upon the compofite chaiacter of the 
number 22 +1 There always exsts the trivial solution con- 
sisting of # ones, and when 27 + 1 1s prime, this constitutes the 
® only solution e 
Supposing 27 + 1 the product of two primes, viz 


be ® 
an+1= st, è 
we may write 


oe 
I- 4 
I-22 


1 =a“ 
I — x 
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I~ atl, I- x 
= on 
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x? (1x) ext (1— x) 





I- xs 
$ @-1) 
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I- x 
rE 
x ®(r-x) 4 








(I = a) 


+ Pr-ititrtgtat ts? 


st-99 stos 
2 + z? 


The factorg appearing 1n this éast expression are of the required 
gorm, @nd the factorization indicates that any number from I to 
z inclusive may be composed by means of 4(s — 1) ones, and 
4 (¢ — 1) ss, if all the ones that are taken be taken ezther posi- 
tively eor negatively, and all the ss also esther positively or 
negatively 

The solution may be represented, according to the method 
before explained, by 


st-3s 
+a å 





e 
+ fe@oH tart te 


n pen Ben, 
and the complete system of solutions will ın the present case be 
denoted by ‘ 

peo, 

peer) he) 


en lend 


From the above, it ıs clear that there 1s a one to one corre- 
spondence between the solutions of the second class problem in 
regard tę the number z and the solutions of the first class problem 
im regaid tothe number 22 The theory of the second class prob- 
lems ıs thus included in that of the first class problems If we 
take @he case considered in this jomnal of # = 40 and both 
scale-pans, the number of solutions will be the same as that 
for n = 80 and one scale-pan , the number depends upon the 
composite chaiacter of the mtege: 81, which 3s 3t, hence the 
number of solutions (see azte) 1s [4], which is 2” or 8 

Corresponding to the several identitres— 


' 1 — x0 
a(i = x) 
Sere 9 al prta 
e e 


+ x8? lt, 


° 1-2 =~ x8 
x(t ~ x) x (1 ~ x) 


ae (xr pa OE tae Strat tapas) (e ttita), 


e r= fl she xI 
; w(t = a) {r —%x) 
= (x36 t r- t LIH ta +4, 38) 
(thad HI 


e 
+a? ta, 


e . 
I= xl I- 2) r-z 
ert- at (rf Fr Ex 

S(O FT rG) 4 1 tect) (ef H a), 
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eet tree) (Bhan Ha), O 

1 — x81 1-27 1-a? 

xT — a7) x! - 3) xi - 2) 
o HATH T+ a) (eB tart + 219) (#2 +144), 
1 — xt I- x7 I= x) 

Oat —-2% Pir - ww) xr x) 

=e Fer p a(x E r+ a) (an + anet wee), 
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r= 1 1-27 e 7-48 eo 


T-a) Oe) Ex) xr x) 
= (OP r (a9 E+ AN (34+ r H ater +2) 


° 
These are*he eight solutions represented by @ 
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The subject is more fully entered into m a papei by myself ın 
the Quarterly Journal of Fure and Apphed Mathematecs for 
1886 P A Macyanqn 
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THE SCIENTIFIC RESULTS OF THE 
OCCUPATION OF BRITISH NEW GUINEA 


A VOLUMINOUS and extremely interesting report on the 


Sir William MacGregor was issued some time ago by the Colonial 
Office It deals with the period ending June 30, 1889 One 
of the sections of the repoit deals with ‘‘scientific results,” 
which we are glad to notice have a place like “finance,.’ 
‘í legislation,” ‘trade and shipping,” and the other ftisual 
divisions of these colonial reports In sendmg the report home, 
Su Henry Norman, the Governor of Queensland, observes that e 
it 1s fortunate that the administiator 1s most anxious to obtain 
the best scientific results on his visits and tours, and that he 1s 
well able to judge for himself ın such matters The scientific 
collections, therefore, are made with judgment, and the various 
reports on collections are of inteiest and value Sir William 
MacGregor himself, in summing up the scientific results, says 
that,during the year some additien was made to om knowledge 
of the natural history of the country Unfortunately, it 1s not 
possible to set out fully the progiess made, as the report on 
specimens sent to England had not reached him at the moment 
of writing It 1s his hope, howeve, that in futume all specimens 
collected may be examined ın Australia, so that the infomation 
gamed can be kept together and be summarized in each annual 
Report bd 

Geology —Thurty one small bags of specimens were examined 
by Mr Jack, Government Geologist of Queensland All except 
two were from the Lousiade and D’Entrecasteaux groups Mr 
Jack’s report, which will be found to be interesting and valuable, 
1s givenin an appendix A setof specimens, coverigg the route 
from Manu-Manu to the summit of the Owen Stanley Range, 
was submitted to careful exammation by Mı Rands, Assistant 
Government Geologist ®f QueenSland, who at the same time 
classified the specimens @ollected in the Rigo district Mr 
Rand’s report will alse be found m an appendix Although not 
forming any part of the woik of the year, there 1s added to the 
same appegdix a report on certarg geological specimens collected 
by Mr C S Wilkinson Thege three reports practically con- 
tam all that 1s really known of the geology of the country 

O7 stthology —The greater portion of the birds obtained were 
classified by Mr de Vis His report, prepared afte® much care- 
ful labour, 1s added as an appendix From it may be inferred 
that the probability 1s that, no great addition will be made now 
to the more beaytrful and gorgeous birds of British New Guinea 
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Reptiles The tepals 


cMlected durin§ the4atter part of the 
year were classifitd by 


r de Vis, Director of the Queensland 
Mr de Vis 
has reported that of these ten species only two, a death-adder 
and a whip-snake, are to We dreaded A small batrachian, men- 
tioned Mr de Vis, 1s interesting as having been brought from 
the top of Ment Victoria A note furnished by Mr W H 
Miskin, giving the results of his examination of a collection èf 
Lepidopter@@and a description by Mr C Hedley of a new 
Rhyhda from the highest summit of the Owen Stanley Range, 
are also given man appen&ix 
Botany —A@ botanical specimer$ were sent to Baron Mueller 
He has fund time to classify the specimens forwarded to him, 
and his repo 1s also includeti ın the ‘‘ White-Book ” In this 
branch much yet remains to be doffe, the cqjlecting of plants 
being attended with great difficulties n New Guinea ¥ thus 
appears that the scientific work 1s contained in a series of 
appendices by gpecialists, {in the shap® of reports mede on the 
various collections of Sir Willam MacGregor and gis officers 
Append B is a report by Prof Laversidge on,the hot springs 
of Fergušon Island in the D’Entrecasteau group, while D 1s a 
very long report from Sir Wiliam MacGregor himself on a tour 
made by him from Manu-Manu on the coast to the Owen Stanley 
Range in the intertor It gives zfer ala a fascinatmg description 
of th@mountam scenery :n that great range Appendix F contains 
the reports of Messrs Jack and Rands on the geological collec- 
tions Mi Jack observes that the specimens tell no connected 
etale such as would enable one to constiuct even a theory regarding 
the geology of the islands They show, however, that palzeozoic 
rocks, such as are the matrices of gold and other metallic deposits 
m Austialia and elsewhere, are abundant, and that basalti@ lavas 
are of common occurrence The limestones may yield fossils 
whieh weuld be of great service in unravelling the structme of 
the islands Mı Rands, to whom were submitted the specimens 
collected by Sir William MacGregor on his expedition up the 
Vanapa rive to the top of Mount Victoria,!says that they enable 
one to form an idea of the geological character of the country 
draimed by the Vanapa The whole region consists almost 
entuely of schists, which become more highty metamorphosed 
as the loftier heights of the Musgrave Range and Mount Victoria 
are reached On Mount Victoria the schists are very numerous, 
highly crystalline, and closely approaching to gneiss, on passing 
down the nvei, the country consists of clay, schists, and slates , 
while from near the mouth there are specimens of a but slightly 
altered sandstone The report of Mr de Vis, of the Brisbane 
Museum, on the birds 1s contained ın Appendix G. The collec- 
e tion contamed 161 specimens, representing 82 species, of 
which 13 appear to be hitherto unrecorded, “and of the 
apparent novelties one at least lays claim to generic rank” 
This is a very distinct kind of bower bird, obtamed on Mount 
Knutsford, at an elevation of 11,000 feet, and uivalling the 
Regent Bird in beauty ‘‘The name Cnemophilus (Mountain- 
slope Lover) has been appropriated to it, and the species I 
propose, with permission, to dedicate to yourself [Sir Wyham 
MacGregor] A second new bower bird, constituting a third 
species of the genus Amblyornzs, and distmgushed by a 
vey ornate crest, will, if allowed, be honoured with the name 
of Lady MacGregor It ıs well to note tnat the diversity m 


e the structme of the bowers of this and of the othe crested 


species of Amdblyor ms 1s far greater than the differences ın their 
personal attributes At Your request the name of Mr Belford, 
one of your party, has been associated with a capture in which 
he was concerned, a new honeyeater, of the genus Jfedr- 
shophetes A similar compliment has been paid to another 
mejnber of your collecting staff, Mr C Kowald, in connection 
with the bgautiful genus of flycatchers, Todopsıs The number 
* of species procured during the expedition to the Owen Stanley 
Range was 61, eight of them, being apparently new to science 
‘Lhe eapectations of ornithologists heave for,some time been 
awaiting the exploration of that regfon will thes be in some 
measure fulfilled, notwithstanding that nosnew Birds of Paradise 
have been discovered Perhaps, however, the greatest interest 
attaching to the ornithologicaj results obtained anse from the 
fact that the decided change of glimate observed at the altitude 
attamed, over 13,000 feet, ıs not attendea by a corresponding 
change in the types of bird life, ıt would seem that there is 
even here 1b infusion of forms characterizing temperate or cold 
Jatitugles It 1s true that no birds were brought down from the 
highest peints reached, but at 13,000,feet a flycatcher was pro- 
cured which 1s essgntially Australian ın type ghe presence of 
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a blagkbird, now first discovered in New (:yinea, 1s nyt in this 
connection contradictor, since the genus Mes lass represented 
in other of the Pacific Islands Some inteiesting additions to 
our knowledge of the birds of the Louisiade Archipelago ®esult 
from your visits to the islands within your jurisdiction 21 species 
from East, Sudest,°F erguson, Rossel, and other les have been 
determined , of these several cannot pe identified with specie, 
previously*known, as far as am able to judge As these buds 
were procured hurriedly, they doubtless represent but a very 
small prpportion of the several faunas If it were posstble to 
station a colle@tor og one of the larger islands, Sudest, for ex- 
ample, so that a fanly complete knowledge of its zoology could 
be obtamed, science woul be greatly benefited” The des- 
criptive list of the birds which follow 1s very full and interesting 

It 1s succeeded by a repSrt by the same gentleman on the 
reptiles collected during the expedition , they consisted of two 
species of lizards, ten of snakes, and one frog The snake-like 
lizard (Zzais) ıs common to Australia and New Guinea, the 
sleeping lizard (Cyelggus) 1s ın Australia represented by othe 
species , both are perfectly harmless Of the snakes also, the 
greater majority are imnocuous, the deatt-adder (Acanthophas) 
and the whip-snake (Dzemansza) are, mde@d, the only kinds to 


be dreaded With the exception of the tree-snake (Dendi ophisy*” 


the rest are the constrictors Leases, Chondi opython, A sprdopython, 
and Zxygrus, and the colubine snakes L9gedon, AMacnophisPand 
Pappohts Itis clear that aeadly snakes are not to be added 
the imaginary terrors of the Papuan climate Four of the 
snakes repregenteq are Australian secies The sole exampler 
of the b&trachians 1s a little frog, which Mr de Vis regards as a 
new species of its genus, Micro Ja® This 1s followed by Mi 
Miskin’s note on the collection of Lepidoptera He says thata 
glance at the specimens, confirmed upon closer mspection,*on- 
veyed the impression that they represented only th® faung of the 
lower altitudes, although as a fact they were collected at somé 
distance from the coast, proving, with but two or three ex- 
ceptions, to be species already known to science Sir Wallam 
was unfortunately unable to give attention to this branch of 
zoology during his explorations of the higher altitudes, where 
new forms of the greatest interest might be anticipated to occur 
He observes that the collection ıs interesting as showing the 
similarity of the New Guinea fauna with that of North Jast 
Australia, there being no less than 23 of the 53 species common 
to both regions, while of the 31 genera represented 25 are 
found in both countries 

Mr Hedley in his note on the new Rhytida says that from the 
highest summit (13,000 feet) of the Owen Stanley Range two 
land shells were brought down by Sır W MacGniegor and com- 
mitted for examination to the Queensland Museum. As these 
are the first traces of molluscan life collected in the New Guinea 
mountains, and as no form at all resembling them 1s described 
by Sig Tapparone-Canefri, he feels some confidence in deciding 
them to be a hitherto unknown species More gigSose than 
other of the genus, the g.ossy exterior, nacreous interior, charac- 
teristic colour and scuépture, stamp it as a Rhytida, and thus 
another genus 1s added to those common to Austraha and New 
Gumea Though well preserved both the specimens that furnish 
the following description are ‘‘dead shells”, one 1s slightly 
darker and less@lobose than its fellow —Rhyt:da Globosa, n s 
Shell, depressed globose, thin, translucent, perforate, very glossy , 
whorls 4%, the earher flattened, the latter rounded, rather rapidly 
increasing, the last a° lhtẹe expanded, not descéhdingeat the 
aperture , colour, reddish-chestnut above, lighter beneath, fist 
three whorls bleached nearly white , seulpture almost effaced on 
the body whorl, where nearly obsolete spiral impressed lines 
cross the faint irregular growth lines, fhe earlier whorls exhibit 
fine close oblique striae cut by fir spiral grooves, a pittede(not 
striated) surface 1s offered by the fust whorl and? a half, which 
seem embryonic , suture impressed, slightly crenulated, bordered 
beneath by a na:fow white band, which is in turn edged by a 
black line, aperture ovate, oblique, peristone simple above, 
slightly reflected, below , interior bluish-white, pypbably irides- 
cent when figsh , columella wall overlaid by a thin deposit , um- 
bilicus narrow, partially hidden by the reflected penstone at its 
junction withjthe base , base a little inflated Greater diam 17 
mm , lesser yj mm , height 1omm® A report fiom Baron von 
Mueller on the Papuan Highland plants coljected brings ‘the 
scientific parf of the ‘* White-Book” to a conclusion This 1s 
somewhat lergthy to repyduce in full now, and it 1s not easy to 
summarize it fdequately Readers must therefore %e referred fo 
the volume ıt! if, where the rep@rt gppears gt PP, 125-129 
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THE PETERMINA TION OF THE WORK DONE 
UPCN TAHECORES OF TROWIN ELECTRYCAL 
APPARATUS SUBJECT TO ALTERNATING 
CURRENTS! e. 


WEEN the case 1s one of a transformer, he problem may be 
solved by the employment of three dynamometers in the 
ewa} I have alieady pointed out, but m that ofgan electro- 
magnet where we have only on€ céil to deal with, the problem 
still admits of solution if we further employ a condense: of 
deterthined cgpacity, and possess a knowledge of the period by 
means cf some speed indicator The plan^ıs as follows — 
Arrangement —Having the maghine and magnet ın series, 
insert the three dynamometeis in series immediately at one 


e terminal of the electio-magnet, pjacing one pole of the con- 


denser to the other terminal, and the second pole to that point 
of the middle dynamometer where its two coils jom 
Obstrevations —Obtain good simultaneous readings of the tiree 
dynamometers, and 1f necessary of the sped indicator 
Elements of Calculation —Let o, a%,°&, be the angles read 
upon the instrumeng (1) ın the*generating section, (2) sn the 
electro-rragnet section, (3) which has its coils divided 


Let the reducing formula for the three instruments be respec- 
*ively, 


è q(Current)? = % 0, 
. ” = RY, ? 
= ” = h8 
Let C be the capacity othe condenser e ° 
» » Tesistance of the electro-magnet ° 
T ,, 5, semi-peri€d 


~ Then*the entire power at work beyond the termimals, 2 ¢ the 
hea&ing of the wire, the heating of the core by induced currents, 


and the heafing of the core due to hysteresis 1s eapiessed by 
“the simple formula— 


T pe 
*. 3 aC Naa, — ky ag? 

The expression itself ıs independent of the resistance, but if 
we desire to know the power heating the core, we must deduct 
from the above the power heating the wire, viz 


a Apa, R 


The difference between these two quantities also happens to 
be proportional to the tangent of the magnetic lag, another 
pioof of the universal concurrency of lag and loss of power 

Royal Naval College, Greenwich, October 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CamBfgpGE —Dr A Macalister has been elected Chairman of 
Exam ners for the Natural Sciences Tripos Dr C H Ralfe has 
beeng ppomted an additional examiner in Medicine Prof Hughes 
has been elected a member of the General Board of Studies, Mr 
J Prior and Mr C Geldard members of the Botanic Garden 
Syndicate, Dr Cayley a member of the Library Syndicate, Prof 
I J Thomson and Mr. H F Newall member® of the Observa- 
tory Syndicate, Dr Bradbury and Dr Ingle members of the 
State Medigne Syndicate, Mr L Humphry a member of the 
Special Board for Medicine, Mr W®N “Shaw of the Fire Pre- 
vention Syndicate, Dr Besant of the Mathematical Board, Mr 
Newall of the Physics afd Chemistry Board, and Dr Gaskell of 
the Biology Board r E H Gniffithss Lecturer at Sidney, 
has been approved as a Teacher of Physics with reference to the 
teg@lations fog medical degrees 
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Royal Society, November 20 — On the Specific Heats 
of Gases at Constant Volume Part I Air, Carbon Deoxide, 
and Hydrogen” By J foly, MA, BE, Afsistant to the 
Professor of Civil Engineering, Trinity College, Dublin 
Communicated by Prof Fitzgerald, MA, FREIS, FTCD 


*By T H Blakesley, MA, MiIns@CE, H of 
Payal Soe ey y. ? ns H on Ẹecretary of the 
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In this first notice ghe specific heats, at constang volumes, of 
air, carbon dioxide, and hydrogen age treatedeover pressures 
rangirg from 7 to 25 atmospheres The range of tempegatifre 
is not se@sibly varied 
these gases aie not constant, but are variable with the density 
In the case of air the departure frofn constancy ıs small and 
positive , that ıs, the specific heat creases with increase of the 
density The experiments afford directly the m&n value o 1721 
for the specific heat of air at the absolute densyy of O 0205, 
corresponding to the pressure of 19 51 atmospheres A formula 
baged oh ghe vauation of the specific heat with density observed 
in the experiments ascribes ghe value o 1715 foe the specific heat 
at the pressue of one atmosphere , The formfla aygumes the 
specific heat to be a linear function of the density, which 
must as yet be regarded pnly as an approximation, the exact 
nature of the regation being concealegl by variations among the 
expe@iments 

These results appear tg be m harmony with the experiments 
of Wiedemann on the specific heat at constantepressure, and of 
Rowland@n the mechanical equivalent of heat, from which the 
value o 1712 1sdeduced for Cy at 760 mm . 

The experiments on carbon dioxide reveal a more rapid 
variation oi the specific heat with density, the variation m this 
case being again positive in sgn The formula 


Cy = p x 0 2064 + O 16577 s 


appears with considerable reliability to express the relation 
between specific heat and density 

The relation between specific heat and density in the case of 
hydrogen ıs of a negative character, that ıs, the specific heat 
dimigishes with increase of density The experiments are chiefly 
directed to elucidate this pomt, for, owing to the difficulty of 
preparing pure hydrogen, ıt was found that variatiops mm the 
quantitative results of experments on different samples of the 
gas wee unavoidable Accordingly the experiment$ were 
directed to a comparison of the specific heats of like samples of 
the gas at different densities The variation with density 1s 
small, but (with one exception) all experiments on the purer 
hydrogen asciibe a negative character to it 


It ıs found that,the specific heats of “s 


The nature of these variations of specific heat with change of . 


density ıs, im the case of the three gases, m accord with their 
behaviour as regards Boyle’s law, within the range of pressure 

The experiments were effected in the steam calorimeter, a 
differential method bemg used in which an empty or idle vessel 
1s thermally compared with the vessel holding the gas ateugh 
pressure The vessels possessing approximately the same calorific 
capacity, the result, theoretically, 1s as 1f the gas was dealt with | 
isolated from any contaming vessel Although practically this 
is not attained, many sources of error are elimmated by the 
procedure adopted 


Novembe: 27 —‘‘On the Homology between Genital Ducts 
and Nephndia mm the Oligocheta” By Frank E Beddard, 
M A, Piosector of the Zoological Society Communicated by 
Proé E Ray Lankester, M A ‚LLD, FRS 

It ıs usually stated in text-books that the genital ducts 
of the Oligochzeta are homologous with nephridia, but never- 
theless the question 1s one which has not yet been satisfactorily 
settled, fo. the total independence of the two structures in 


e@ 


Lumbs veus and those aquatic Oligocheeta of which the develop- © 


ment ıs known 1s a difficulty in the wgy of accepting this view 

Claparéde, who first clearly formulated the arguments in favour 

of regarding the genital ducts as slightly modified nephridia, 

made a mistake in stating that the genital segments of the aquatic 
Oligochzeta contain no nephnidia , this error was pointed out by 
Vejdovsky, who discovered that the genital segments are origin- 
ally furnished with nephiidia, Which atrophy on theenpenmg of, 
the sexual products and the appearance of their ducts Prof 

Lankester pointed out that in Lagedz:cus the gemtal ducts and 
the nephridia have acl®se relation to one or other of the two 
pairs of sete with which each segment is provided He sug- 
gested that the genital ducts might repiesentethe only portion 
left of a ventrally opening series of nephridia M  Perrier’s 
memorable investigations into the structure of exotic earthworms 
tended at first to confirm thisstheory He discovered that in 
one earthworm (Pixtelies) the nephridia alternated in position 
from segmen’ to segment, thus suggesting that the supposed 
original two sets of nephridia had both partly persisted and 


partly disappeared In other forms the nephridia were found 
to be related to the ventval sete, and the genital apertures to 
e *, 5 
e . 
e 
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the dorsal sete, the exact converse of the condition which occurs 
m Lumbricus Later inv stiSations, howéver, “vhich resulted 
in ethe discovery tHat the Genial apertures jand nephridiopores 


e*may c8incide at the same seta, led M Perrier to abagdon the 


° 


hypothesis My own discovery, first published in the Proceed- 
ings of this Society, that 1 Acanthodrilus multyporus there are 
more than a single pair of nephnidiopores to each segment, 
removed the difigulties urged by Perrie And as this discovery 
has been extended by myself and by others to many speciese 
and genera df*earthworms, there can be no longer any intrinsic 
improbability] in the hypothesis The whole subject diia begn 
lately reviewed by Eisig in® his treatise upon the anatomy and 
physiology of tee Capitellide, which forms one of the serres 
of monographs sged by the Zoological Station at Naples 
Dr Eisg deciges that the getal ducts are probably modified 
nephridia ın the Oligocheta , m the Capitellidge they certainly 
are, but, as the Capitellidee do not appear to me to bg so 
nearly related tothe Oligochæta as Dr Eisig considers, I should 
regard this arguyent as only having th@ force that an ergument 
from analogy can have Since the appearance of Ty Eisig’s 
work, an important pafer by Dr Stolc, deaJing with the 

enerative*organs of Æolosoma, has come mto my hands, it 
appears that in this Annelid there are no special sperm ducts, 
but that the function of such ducts 1s performed by several pairs 
of nephindia This fact, however, interesting though ıt is, 1s not 
a prooPof the homology between sperm ducts and nephr.dia m 
other types 

I have lately had the opportunity of studying the development 
of the New Zealand species Acanthodrtlus multiporus The 
sum of money which the Government Grant Committee of the 
Royal Society were good enough to place at my disposal has 
enabled me to defray the expenses of this investigation * 

In the young embryos of this worm each segment is furnished 
with & paw of nephridia, each opening by a cthated funnel into 
tlte segment in front of that which carries the dorsally placed 
extgrnal pore In later stages the funnels degenerate, and that 
portion of the tube which immediately follows the funnel be- 
comes solid, losing its lumen, at the same time the nephndium 
branches, and communicates with the exterior by numerous 
pores Ata comparatively early stage, fou. pairs of gonads are 
developed in segments X -XIII , each of these is situated on 
the posterior wall of 1ts segment, as in Acanthodrilus annectens, 
and not on the anterior wall, as in the majonty of earthworms 
When the gonads first appear, the nephridial funnels, with 
which they are m close contact, are still ciliated, and their 
lumen 1s prolonged into the nephridium for a short distance 
Later the cila are lost, and the funnels increase greatly 1n size, 
ewhile those of neighbouring segments—in fact, all the remaming 
funnels—remain stationary for a time, and then become more 
and more degenerate The large funnels of the genital segments 
become the funnels of the vasa differentia and oviducts , it will 
be observed that the number of ovaries and oviducal funnels 
(two pairs) at first corresponds to that of the testes and sperm 
duct funnels , subsequently the gonads and commencing oviducts 
of segment XII atrophy acl» of these large funnels is çon- 
tinued into a solid rod which passes back through the septum, 
and then becomes continuous with a coiled tuft of tubules, in 
which there 1s an evident lumen, and which 1s a part of the 
nephridium of its segment In the segments ın front of and 
behind the genital segments, the rudimentary funnels communi- 
cate in the same way with a solid rod of cells which 1uns straight 
fot a short distance and tH®n becomes coiled and twisted upon 
itself and provided with a distinct lumen In fact, apart from 
the relative size of the funnels and the presence of the gonads, 
it would be impossible to state from which segment a given 
sectjon through the terminal portion of a nephridium had been 
taken In ə later stage the largeefunnels of the genital segments 
become ciliated , but this ciliation takes place before there 1s 
any marked change in the tybe water is connected with the 
funnel 

In the young worm which has just scaped from the cocoon 
the funnels are cijated, and they are each of them connected 
by a short tube, in which a lumen has been developed, but 
which ends blindly ın close progimity to a coil of nephridia No 
trace of any nephridial tube otheg than the sperm duct or ovi- 
duct could be observed, whereas 1n the preceding and succeeding 
segments the rudimentary nephridial funnel, and a straight tube 
leading fromfit drect to the body wall, was perfectly plain Dr 
Berghe has figured, in his account of the development of the 
generative Organs of Lumbricus, a nephridial funnel in close con- 
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tact with the funnel of the genital duct It hay be suggested 
that a gorresponding funnel has been overlowlgd in the&mbryo 
Acanthodi lus , the contfiuity of a structure, identrcal (at first) 
with the nephridia of the segments in front and behind, ith 


the genital funnels, seems to show that a search for a stnall e 


nephridial funnel would be fruitless 


I can only explain these facts by the supposition that zs 


Acanthodr ilus multeporus the genital fungrels and a portion at I&st « 


of the ducts “cre foi med out ofenephridia This mode of develop- 
ment ıs a confirmation, to me unexpected, of Balfour’s sugges- 
tion that ji the Ohgochzeta the nephridium 1s broken up Mto a 
genital and an @xcretery portion. 

In the comparison of the facts, briefly described here, with 
the apparently mdependent “origin of the generative ducts in 
other Ohgochzeta, ıt must be borne in mind that in Acantho- 
drilus the segregation of the nephridium into several almost 
detached tracts communicating with the exterior by their own 
duc@s precedes the formation of the genital ducts s 


. 

“The Patterns mefhumb and Finger Marks on their 
Arrangement into naturally distinct Classes, the Permanence 
of the Papillary Ridges that make thefn, and the Resem- 
blance of their Classes to ordinary Genera ” *By Francis Galton, 
FRS 

The memoir describes the results of a recent inquiry mto the 
patterns formed by the papillary ndges wAgn the bulbs of the 
thumbs and fingers of different persons The points especially, 
dwelt upon ın ıt are the natural classification of the patterns, 
their permanence troughout life, and*the apt confirmation they 
afford of the opmuon that the genera of plants and animals may 
be isolated from one another otherwise than through the in- 
fluence of natural selection 

The origin of the patterns was sgown to be due to the existdfice 
of the nail, which interfered with the horizontal fourse of the 
papillary ridges, and caused those near the tip to run m arches, 
leaving an mterspace between therg and the horizontal ndges 
below This interspace was filled with various scrolls whech 
formed the patterns The points or point at which the ridges 
diverged to inclose the mterspace were cardinal ponts in the 
classification It was shown that there were in all only nine 
possible ways in which the mam features of the closure of the 
interspace could be effected In addition to the nme classes there 
was a primary form, occurring in about 3 per cent of all the 
cases, n which the mterspace was not clearly marked, and from 
this primary form all the other patterns were evolved The 
forms of the patterns were easily traced in individual cases by 
following the two pair of divergent 11dges, or the one pair if 
there was only one pair, to their terminations, pursuing the 
mnermost branch whenever the ridge bifurcated, and continuing 
in an adjacent ridge whenever the one that was bging followed 
happened to come to an end Twenty-five of the principal 
patterns were submitted, and a few varieties of some of them, 
making a total of forty They are by no meang*equally 
frequent ‘ 

The data as to the permanence of the patterns and of the 
ridges that compose them were supplied to the author by Sir 
W J Herschel, who, when in the Indian Civil Service, intro- 
duced ın his district the practice of impressing finger marks as a 
check against pe@sonation Impressions made by one or two 
fingeis of four adults about thirty years ago, and of a boy nine years 
ago, are compared with their present impressions | There are 
eight pairs of impressiofis aétogether, and it 1s showk that*out of 
a total of 296 definite pomts of comparison which they afford, 
namely the places where ridges cease, wot one failed to exist in 
both impressions of the same set In making this comparison 
no regard was paid to the manner in wfuch the several ridges 
appear to come to an end, whetheabruptly or by junction with 
another ridge The reason was partly because the neck where 
junction takes place ıs often low, and may fail to leave a mark 
in one of the impr€ssions e 

Lastly, the various patterns were shown to be central typical 
forms from whichgindividual varieties departed to vagious degrees 
with a diminifiing freqeency ın each more distant degree, whose 
rate was in fai} accordance with the theoretical law of frequency 
of err8r Copsequently, wide departures were extremely rare, 
and the severa§ patterns corresponded to the centres of isolated 
groups, whHosefisolation was not absolutely complete, nor was it 
due to any roufding off by defined boundaries, but to the great 
rarity of transfional cases This condition was brought about 
by internal caqses *only, without the least help ftom natura 
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*selectien, whethey sexual or cther The distribution of in- 
dividuil.warieties of the same patterns about their respective 
typical centres was@pfecisely analogous gn its form, say, áo that 
of the shrimps about theirs, as described in a recent memoir 
by Mr Weldon (Roy Soc Proc, No, 291, p 445) It was 
argued from this, that natural selection has no monopoly of 
influence either in creating genera or Im mainiaiming their 
puyty bd 
‘The Conditions of Chemica) Change between Nitric Acid 
and certa.n Metals” By V H Veley, MA 
The paper ıs in cont nuation of a preliminary communication 
on the same%ubject The main points gontaimed in ‘it are as 
follows — 
(1) The metals copper, mercury, nd bismuth do not dissolve 
an nitric acid of about 30 per cent concentration (the acid com- 


® monly erployed for the prepaiation of nitiic oxide gas) and 


heated to a temperature of 30° C , provided that mitrons acid 1s 
neithes present initially nor formed subsequently To prevent 
this, it 1s necessary in the cases of copper, and bismuth to add a 
small quantity of some oaidizing substance, such as hydrogen 
peroxide or potassium chlorate, ag, as less efficacious, potassium 
permanganate, or t® pass a current of air, or, lastly, such a 
substance as urea,ewhich destroys the nitrous acid by its 


* interaction. 


(2) If the conditions are such that these metals dissolve, then 
theeamount of metal @isso'ved and the amount of nttrous acid 
resent are concomilant variables, proy.ded that the nitric acid 
1s m considerable excess Change of conditions, such as con- 
centration of acid and vaMation of temperature, which increase 
the former increase also the latter. 2 ° 
(3) If the conditions @re such that these metals dissolve, ıt 
would &ppear that the metalli€ mtrite 1s at first formed, together 
wit nitric oxide , the former ps decomposed by the excess of 
nitric gctd t® liberate nitrous acid, while the latter reduces the 
“nitric acid to form a further quantity of nicrous acid 
Eventually the net result 1s the product of two reverse chemical 
changes represented by the €quations — 
+ 


(1) 2NO + HNO, + HO = 3HNO,, 
(1) 3HNO, = 2NO + HNO; + H,O 


The nitrous acid 1s thus destioyed as fast as 1t 1s generated 

4) If the conditions are such that metals dissolve in nitric 
acid, then nitrous acid 1s invariably the imal product of 
reduction 

(5) The metals copper, mercury, and bismuth dissolve very 
readily in a 1 per cent solution of nitrous acid, under these 
conditions nitric acid present m slight excess interferes with, 
rather than promotes, the chemical ckange This result 1s 
probably due to the greater stability of nitrous acid ın the 
presence of nitric acid 

(6) Hydiogen gas reduces nitric to nitrous acid ın presence of 
cupric or lead nitate, 1t also converts mercuric into mercurous 
aitrate, Put does not produce any change ın solutions of bismuth 
and zinc fittrates dissolved im nitric acid 


Physical Society, November 14 -Prof W E Ayrton, 
F R S , President, in the chair —The following communications 
were made —On certain relations existing among the refractive 
indices of the chemical elements, by the Rev T Pelham Dale 
The first part of the paper corroborates the msults announced 
in a communication made in May 1889 on the same subject, and. 
says that as far as experimental data are forthcoming the re- 
fraction (u £ 1) divided by the vapowe density (¢) 1s equal to a 
constant muitiphed by some integer Several metals whose 
refractions have since been dete:mined conform to this law 
On examining the relation between molecular weight (M) and 
refraction, similar conclfisions are arrived at, for to a fair degree 
of approximation the ratio W/(u— x1) 1s a constant, or a simple 
multiple of This constant The question as to how far the 
relation (4 — 1)/d = ¢ holds good for the same element in the 
three states of vapour, qud, and solid, has “seen examined as 
far as data exist for this purpose The resulting numbers 
aie not idenfical, but some of the data aang Wie aie doubtful 
Another relation 1s between the moleqular distgnces (2) (see 
Proc Phys Soc, vol 1x p 167) and the atomig weight (a) of 
the elements, 4 being nearly proportional to Vaf In tht case 
of selenium, sulphur, and “phosphorus, the agredment. is close, 
but for broming, chlorine, and carbon, not so dpo A fifth 
relation appears to exist between the upper lim of refiaction 
and the line spectra of elements Fog example, fhe upper ymit 
ŠE refractio® for selenium occurs at wave-lemgth §5295 7, whilst 
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its spectrum exhibits a remarkable series of sftong lines about 
this wave-length & similar relption apparently holds with 
sulphur, phosphorus, and bromme old algo shows a series 
of strong Imes about ¢ m the vicinity of which the metal Has 
the great@st reflective power The author finds that selemum 
polarizes and reflects nearly all the light that falls on it at a 
laige angle, and suggests that ıt may’ be used ın polariscopes 
He has also endeavoured to connect togethe: the phenomena 
1 of a limit of refraction and anomalous dispeisio¥ In the case of 
fuchsin the dark space comeides with the limit of refraction, and 
the same 1s probably true of cyanin If one of the anomalous 
, M@ices"baggiven the other can be foujd He also believes that 
| bodies of high molecular weight give anomaloas dispersion, and 

thinks solutions of iodine will exlutyt the phefomegon The 
' mathemat cal investigation of the whole subgect involved diffi- 
| culties arising from the want of trustworthy data, @nd the author 

hopes that somesnembe1 will take upghe necessary experimental 
dete®minations, Dr Gladstone thought the author under-est1- 
mated the amount of work done and ın progress on the subject, 
for the qħestion whether (u—1)/d 1s constant®or not 1s being 
mvestigatéd by many The French, physicists, he said, had 
found the quantity nearly constant, Sut Lorenz’s expression 
(u2 — 1)/(w®2 + 2) 1s slightly bette. when applied to compounds 
in the hquid and gaseous states Metals were difficult to deal 
with, especially as, according to the recent paper of Dy Bois 
and Reubens, then 1efractions do not follow the law ofsines 
Mr Dale here suggested that they might be 1elated to hyper- 
bole snes Dr Gladstone, continuing, said that, by taking 
solutions of metals, it was found that their specific refractive 
energies were nearly inversely as the square 1oots of their combin® 
ing weigats, but at present the known cases were not sufficient to 
establish a law Prof Rucker said that of the two expressions, 
(u — 1)/d and (u? — 1){p2 + 2), the latter seemed prefer- 
able, for it could be converted into electrical quantitigs by 
wutting Kforu? The expression then becomes (K ~ 19/(K + 2), 
and if this can be shown to be constant by electiical wotk, this 
would be an argument ın its favour On the subject of anoma~- 
lous dispersion he directed Mr Dale’s attention to Mi Glaze- 
brook’s Report on Optical Theory made to the British Association 
Mr Dale, in reply, pointed out that, from the nature of the two 








more than Lorenz’s 
limit towards which the numbers tend —Tables of spherical 
harmonics, with examples of their practical use, by Prof J 
Perry, FR S The author defined a spherical harmonic as a 
homogeneous function of x, y, z, satisfying the equation—e ° 

aN aN av 

das t dy? ty =O 
stated the fundamental properties of such functions, and pointed 
out their importance in problems on heat, electricity, and 
hydrodynamics Referring to zonal harmonics (homogeneous 
functions of (x? -- y*)2 and z), he showed that these harmonics 
are symmetrical with respect to the axis of z, and might be 
expressed as functions of the angle (8) which the line joming 
the epoint (+, y, 2) to the ongin makes with the axis of z, 
multiplied by 7+, where 7 1s the radius-vector and z the degree 
of the homogeneous function These functions of @ are called 
zonal surface harmomics, and are designated by Py, Pj, Pa, 
P,, according to the degree of the function, and it was the 


the Society The tables comprise the values of Py to Px, and 
are calculated to 4 places of decimals and for every 1° between 
0° and 90° Asan example of the use of such tables, the case of a 
spherical surface covered with attracting matter whose density 
varied as the square of its distance from a diametral plane was 
taken It was required to find the potential both outeide 
and inside the sphere, and to determine the equzpotential, 
surfaces and lines of force The potentials inside (A) and 
outside (B) were shown £ be giveg. by 


A 298 + mp, 
7 5 


respectively By giving A and B defimte values, and choosing 
values of 6, the corresponding Te’s can be calculated, and the 
value of 8 determined from thegables Hence any equipotential 
surface can be easily determined, and lines drawn to cut these 
surfaces orthogonally are limes of force Another problem 
which had been tied consisted m finding the directions of the 
Imes of force near a cirenlar coil of rectangular cross-section 
when an electiic current qrculates in the coil ‘L his Was treated 
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formule, any inaccuracy or variation m p would affect theirs , 
He also thought that (u —1)/¢ was a ew 


values of these quantities which form the tables brought before © 
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approximately by first calculatufg tMe potential at 6 points along | water, the space between these being dividgd into a umber’ 
t the axis in the neighbourhoog of the cotl,eand ghen finding by | of equal degrees The author pomted out that in hes ‘Scala 
r Gguss's methodthe coeffidtents Ap, A,, Ao &c , of an expression | graduàm caloris,” Neyton made no sutl®suggestior’ as that 
„em assending powers of z which agreed with the calculated | attributed to him by Prof Tait, and prior to him by Piof 
potentials at the points chosen The formula ° Clerk Maxwell , and,smndeed, that Fahrenheit had settlad the 
i V = Ay + AP, + A Pa + &, basis of his scale and had constructed a laige number of ther? 
Seis comesaend ; f h mometers, which ewere used by scientific m@ throughout ‘ 
d P Bik expression in inverse powers of 7, was then | Europe, many years before the discovery by A*hanton (wich 
assumed to giv® the potential at any point in the space con- | Fahrenhe:te confirmed and gave precition to) of the fact that? 
sidered By giving V definite values, a series of equipotential su® | under a constant pressure thf bo:lmg point of water 1s constant had 
ee ae the tnos of force rawn on aE The author stated that the thermometers which were firgt con- 
olon ar te we Amol roble was "ound PRP haad structed * by Fahrenheit were sealed alcoholic ¢hermometers, 
eariy con eat ty P TY | provided with a scalè m which two points had been fixed 
y com e The zero of the scale, representing the lowest attamable tem- 
Linnean Socitty, November 20 —Piof Stewart, President, | perature, was found by plunging the bulb of the thermometer 
in the char—Mr G Muray @huibited specimens of a {| n a mixture of ice and satt, whilst the higher of the two@ , 
fresh-water Delesses ra pre*iously unknown —Ch behalf of Mr | points was fixed by placing the thermometers under the arm- 
. Henry Hutton, of Cape Town, Mr. B D Jackson exhibited | pit, or mside the mouth of a healthy man The interval 
some follicles and seeds of% somewhag rare Asclepiag (Dregia | between these two ponts was, in the first instance, divided ë 
floribunda) , anf showed also, on behalf of Mr W Matchwick, | mto 24 divisions, each of which corresponded to supposed 
some ripened” seeds ot efztanthus glandulosa from ®% tree at | well-characterzed difffiences, ın temperature, and each being 
Reigate stid to be a hundred years old —Prof Bower exhibited | subdivided into four Jn his later alcgholic and mercurial 
Several drawings from microscopic sections of Carboniferous | thermometers, the 24 principal divisions were suppressed in 
nodules belonging to Prof Waillamson, and pointed out the | favour of a scale ın which 96 degrees intervened between zero » e 
peculearities of structure | Microscopic details of such sporangia | and the temperature of man, in these later thermometers the® 
X being@very rare, he remarked that a comparıson of the slides | 32nd degree was fixed by plunging theg bulb of the thegmo- 
showed a peculiar uniformity of type For companson with | meter in meltingice The author then pofhted out that Fahren- 
these sporangia from the coal, he exhibited sections of the | heit was led to construct mercurial thermometers m order t8 
sporangia of Todea barbara, and while not gomg so far as to | be able to Jascertaim the boiling point of water, with this 
refer these Carboniferous sporangia (which are not attached tothe | object the scale, @nstructed as has been stated, was continued ° 
plants which bore them) to any distmct genus, he thought the | upwards m some cases so as to mclmde 600 degrees It was 
Osmundaceous affinity was unmistakable —Mr J E Harting | as the result of experiment alone, *hat the number 212ewas ob- 
exhibited some original MSS and water colour sketches of buds, | tamed as the temperature at which water boils, at the mgan, 
* fishæ, ang plants, found in Sussex by William Markwick, the | atmospheric pressure The aufhor in conclusions argued that 
friend and correspondent of Gilbert White, of Selborne, which | Fahrenhe:t took as the basis of his thermometuc scile the 
had been presented by him to the Society in his hfetrme, and had | duodecimal scale, which he was constantly in the habit of 
beén lost sight of for many years The drawings are sufficiently employing —On variations ın the floral symmetry of certain 
well executed to enable the correct determmation of several | plants with irregular corollas, by Mr W Bateson and Mass A 
species which the author had failed to identify —A paper was | Bateson —On the nature of the relation between the size of 
read by Prof T Johnson, of Dublin, on Punctar:a, a genus of | certain animals and the size and number of their sense-organs, 
* brown seaweeds (Pheophycez) He described in detail the for- | by H H Brindley In speculation as to the evolution of 
“+ mation of the plantlets by trichothallic germmation from the | vartous forms, it 1s generally held as a principle that the con- 
tufts of primary hairs and from the secondary hairs formed on | ditions of the struggle for existence are such that vanations in 
epicortical filaments on the old thallus of P plantaginea and P | the direction of atrophy or dimimution in bulk of a useless 
igtifoha We pomted out that neither the nature of the dots nor | organ must necessarily be beneficial by reason of the saving 
the * position of the sporangia 1s of specific value, and that of tissue and effort which 1s effected by this reduction It oe 


sporangiferous and plant-formmg hairs are to be found on the | has been assumed by many that this benefit must be so 
marked as to lead to the natural selection of the mmdrviduals 


thus varying. This principle has been mvoked especially in 
the case of sense-organs, and, for example, it has been suggested 
that the blindness of cave-fauna may have come about by its 
. „ullar, Carter, boring in the shell of Zema excavata, from the | operation With the object of testing the truth of this assump- 

Norwegian coast The sponge had endeavoured to grow m- | tion, it seemed desirable to obtain a knowledge of thg normal 


wards, dissolving the nacreous layer and encroachmg on the | variations ın size and number of sense-organs occurrfag within 
the limits of a single species The cases chosen were (1) the 


olfactory organ of fishes (eel, loach, Pleas onectide, &c ), afd (2) 
the eyes of Pecten opercularis In the first case tables were 
given showing that large mdividual fluctuations occur, but that 
on the whole thg number of olfactory plates mcreases with the 
size of the body, and ıt was pointed out that a similar relation 
holds with regard to the eyes of fishes In the case of Pecten, 
however, though the saze of the eyes increases withthe djameter 
of the animal, yet in specimens having a diameter of 3cm to6cm 

the number of the eyes ıs not thus gelated (cp Patten), but 
varies in a most surprising and, as ıt were, uncontrolled manne: 

Statistics were given showing that, ın individuals of the same size, 
the number of eyes may vary between 70 and 100, and that no 
uniformity is to be found It was pointed out shat these eyes 
are large and complicated organs, having lens, retina, tapetum, 
&c, mvolving great cost in their production. These facts 
suggest that the “economy of growth *cannot be a principle of 
such precise and rigid character as to warrant its employment as 
a basis for speciation as to the mode of evolutio# of a species 

The diverse tpsults m the case of the two sets of organs examined 
further indicate that the problem is one of far greater complexity, 

and shows cldprly that argument from analogy 1s madmussible m 
these casęs #On the oviposition of Agelena labyrinthtca, by 
C Warburto§ The oviposition and cocoonin of Agelena laby- 
vinthica 1s a Quking case of the performance of a series of com- 
plated opergtiong in ob@dience to a blind insting The eggs 
are always lagi at night, but the presence of artificial hght 1s 

e 7 œ 


e filamentous root-disk of P zenmssıma, Grev, which, he mam- 
tained, is the young state of onespecies, of which Jlantaginea and 
latıfoha are the more mature growths —Mr, Vaughan Jennings 
gave an abstract of a paper on a variety of sponge, Alectona 


mollusk, instead of restricting gs wanderings to the thickness of 
the shell The mollusk had retaliated by depositing fresh låyers 
on the intruder, and the struggle had gone on until the chambers 
. were several times the normal thickness of the shell, and were 
1oofed over by a thin curved layer of secondary shell substance, 
e while the pomts at which branches had been pushed further in 
` were represented by thick conical papıllæ 


4 CAMBRIDGE 
Philosophical Society, November 10 —Prof Darwin, 
President, mn the chair —The followmg commuications were 
made —Note on the principle upon which Fahrenheit con- 
. stritcted his thermometrical scale, by Arthur Gamgee, FRS, 
+» Emeritus Professor of Physiology in the Owens College (Vic- 
toria University) The author commenced by drawing attention 
to the fact that, although thefahrenheg thermometer has been 
so generally used in England, no acgurate inférmation was to 
be found in our text-books concerning the ‘principles upon 
which its scale Rad originally been constructed He referred, 
however, to a view advanced by Prof P G Tatt in his ele- 
mentary treatise on “‘ Heat,” and which had been dccepted by 
many teachers, according to “which Fahrenheit divided his 
scale between 32° and 212° into 180 degrees, mm imitation of 
the chvisiow of a semicircle into 180 degrees of are This 
theory résted"of the incorrect supposition that, before Fahren- 
he’s time, Newton had suggested, as a basis for a thermo- 
metric scale, the fixmg of the freezing and boiling points of 
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quite disregarded by the anımal For about 24 hours before 
layıng the spidey 1s engaged m preparing a chamber for the 
purpose Near its roof a small sheet 1s then formed, and the 
eggs are Jaid ypwaftis against ıt and arg covered with sifk A 
box 1s then constructed with this sheet as its roof, and 1s firmly 
attaghed by its angles to the roof and floor of the chamber 

* This box ıs constructed and jealously guarded even if the eggs 
are removed@immediately on oviposition è The whole opera- 
tiop mvolves* about 36 hours of almost incessant industry 

® Supplementary list of $piders daken in the neighbouhood of 
Cambridge, by C Warburton s 


PARIS n ° 

the chair —Experiments on the mechanical actions exerted on 
rocks by gas at a high pressure and in rapid motion, by M 
The working of diamord mimes in South Africa has 
revealea the existence of vertical canals or chimneys in the 
earth’g crust All these chimneys are circular or elliptical m 
section Their diameter varies from 20, metres to 450 metres, 
and ıs generally comprised between 150 metres and 300 metres 
Their depth is considerably greater M*Daubiee finds that he 
can produce precisedy simila: formations by means of the gas 
evolved when dynanıte or gun-cotton 1s exploded, and therefore 


«+ believes that the chimneys referred to are produced by the action 


of gases at high pressures and velocities That the effect may be 
corgiderable is evidegt from a consideration of the action of 
gases at hgh pies®ie upon the meteorites that traverse our 
Atmosphere —On some facts relative to the history of carbon, by 
MM Paul and Léon Sclfmtzenberger —On the relation of the 
circumference to the diameter, by Prof Qlvester ,glambeit 
has shown that r cannot @e the square root of a whole number 
The autho: proves that r canot be the root of a rational equa- 
t1om—Observations of Zona’s comet (November 15, 1890) made 
at Pans Observatory with thé West Tower equatorial, by M 
eG Bigourdan Three observations for position weie made on 
November 21 —Observation of the same comet made with the 
East Tower equatorial, by’ Mdlle D Klumpke An obser- 
vation foi position was made on November 21 —Generalization 
of one of Abel’s theorems, by M Albeit La Maestra —-Varia- 
trons of conductivity under different electrical influences, by M 
Ed Branly Ifa circuit be formed with a Damniell’s cell, a high 
resistance galvanometer, and a very thin layer of copper de- 
posited on a ground glass or ebonite plate, 7 cm long and 
2 cm wide, only an insignificant current passes An abrupt 
dimimution of resistance 1s experienced, howevei, when one or 
more electric discharges, from a Wimshurst machine or a 
Ruhmkorft’s coil, are produced m the neighbourhood of the 
circuit The dction diminishes as the distance of the sparking 
apparatus increases, but 1t may be very easily observed, without 
special precautions, at several metres The author has examined 
the condition#necessary to produce the observed phenomena — 
Periodic visibility of interference fringes, by M Charles Fabry 
—On thg artificial production of a chromium blue, by M Jules 
Garmer “By heating in a brasqued crucible a mixture of K,CrO, 
48 62 grammes, fluor spar 65 grammes, and silica 157 grammes, 
the thor obtained a blue glass, the colour of which he attributes 
to reducing action takmg place at a high temperature in the 
chromium salt —-Researches on the application of the measure 
of rotatory power to the determmation of combinations formed 
by aqueous solutions of malic acid with the double molybdate of 
potassium and sodium, and the acid molybdate of sodium, by M 
D Gernez —vOn the employment of the potato in the aguicultural 
distillery ın France, by M Aimé Girard The French potato 
ciop m 1890 was remarkable for quantity and quality The 
author urges the application of these crops to the production of 
alcohol, and experimentally proves that sudh a use may be com- 
mergially successful —On the spermatozoa of Locustides, by M 
Armand Sabater —On Cyclatella anneled:cola(van Beneden and 
Hesse), by M Henr: Prouho —On the destruction of Hete: oder a 
schacht, by M Willot —On an eruptive rockefrom Ariège, and 
on the transformation of felspar mto werner:te, by M A Lacroix 
— On a tornado observed at Fourchambault (Nièvre), by M 
Doumet-Adaftson ° 
GOTTINGEN 


Royal Society of Sciences —The WNach#chten *from 
January to June 1890, contdin the following paperf of scientific 
interest —~ . s 

January —-B Galitzine, on Dalton’s law Tife author re- 
views the different estimates taken of Da]ton’s law, fnd concludes 
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Academy of Sciences, November "24 —M Hermite in | equations 
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from his experimen®s that it 1s not accurately trugeither as regards 
the resultant pressure of a fiixfure of gases, or as regards the 
pressure of vapgurs e e ° 

February —Nernst, on a new priftiple inethe determination 
of molecular weights 
ments cohducted to verify the familar formula @—a'/a’=n/100 

March —Felix Klen, on the thgory of Lamé’s functions 
This 1s an account of lectures in continuation of previous courses, 
and is concerned with the extension of Lamé’s equation, the 
replacing of his functions by algebiatc forms, anf the conformable 
Yepresentation of a quotient of two solutions ertz, on the 
fundargental equations of electrodynamics This 1s an attempt 
tosexplaigthe method of proof and the significance of Maxwell’s 

e 

May —Voigt, on the comeidence af two simple tomes—being 
a reconciliation of the formule obtamed By Helmholtz and 
R Komg Hartlaub, cogtribution to the kno®ledge of the 
Comatulede of®the Indian Archtp@lago Ruecke, the pyro- 
elecfficity of tourmaline The object ıs twofold—to examine 
the correctness of the fprmula e = (1 — e~#) for the electric 
charge during the cooling (where ¢ denotes the me), and to find 
the deperfllence upon the difference of éhe initial and final tem- 
peratures of thè electricity developed during the cooling 

June —Rtecke, on W Gutbb’s theory of the changes of state 
of a system, geometrical development of the same. Fr 
Brioschi, on a transformation of the differential equatson of 
the even sigma-function of two variables , deduction of éhe de- 





velopment Schoenflies, the mutual relations of the various 
theones of crystalline structure , a general account 
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A CURE FOR TETANUS AND DIPHTHERIA 


f l ‘HE greates®interest has been aroused in scientific 
circlesgp Berlin by a paper in the current number 


of the Deutsche medicintsche Wochenschrift! by Belering 


and Kitasato These well-knowp bacteriologis’, who 
for a long tame past have, been working in Dı Koch’s 
Hygienisches Instttut, have aot only succeeded ın pro- 
ducing immunity against diphthend*and tetapus, but also 
m curing animals already infected by these diseasts 
‘Their results are to a grat extent gelf-explanatory, and 
there ıs every refson to expect that the same methpd will 
be found to bè applicaBle to other infectioys diseases 
The most remarkable part of their discovery is the fact 
that the blood of an animal that has been made immune 
againstediphtheria possesses the extraordinary power of 
destroying the poison formed by the microbe of this 
disease This power is also possessed by the serum of 
sugh an immune animal, which serum can therefore be 
used as a curative means on other animals that are 
suffering from this disease The same statement holds 
good for tetanus 

Befaze describing in detail these interesting results, 
it ‘vill be well to give a short historical review of 
some recent bacteriological work which can be 1egarded 
as having led up to this discovery 

Towards the end of 1888 Nuttall, working in Flugge’s 
laboratory at Breslau, discovered that various bacteria 


m sare destroyed when mixed with fresh blood or blood- 


serum, and further that this destruction cannot be as- 
cribed to the action of cellular elements, but rather to the 
fiut part of the blood This discovery (which really 
arose from the German criticism of Metschnikoff’s phago- 
cyte theory) was soon followed by the work of Buchner 3 
and Nissen? on the bacteria-killing power of the cell-free 
blood-serum These authors considered that their work 
necessitated a limitation of the phagocyte theory, and 
suggested a new view of the nature of immunity, whether 
natural or acquired In other words, they suggested that 
immunity was conditioned by the bacteria-killing powêr 
of the various body fluids rather than by that of any 
particular kind of cell These opinions were iather 
severely criticised in a paper by Lubarsch® that was 
published towards the end of last year Lubarsch 
emphasized the fact that®vhile the serum of the 1abbıt— 
an animal extremely sensitive to anthrax, has a great 
power of destroying anthrax-bacilli, horses’ serum has 
no such power, although this animal 1s comparatively re- 
fractory to the disease Again, While on the one hand such 
eminently pathogenic microbes as the anthrax and cholera 
bacilli are capable of being de&troyed be serum from varlous 
animals, several perfectly harmless Mıcrobes find blood- 
serum to be an excellent food-medium * Further, though 


* No 49, December 4, 1890, D 11139 ‘‘ Ueber das Zustandehammen der 
Diphthene-Immunitat und der Tetanus-Immunitat ber Thieren ” 

2 «Experimente uber die baktenenfeMdiichen Hinfitisse des trierischen 
Korpers’ (Zeztschrzft fur a Khas vol iv p 353) 

3 “Ueber die bakterientodtende Wirkung des zellenfreten Blutserums” 
CG jum Batteriologie, vol v p 8r7, and vol vı p 1 

4 +‘ Zur Kenntniss der bakterienvernichtenden Kigenschaft des Blu es” 
(Zertsch®ft für Hygiene, vol vi p 487) 

5 “Ueber dfe bakterienvernichtenden Eigenschaften des Blutes und thre 
Beziehungen zur Immumuat” (Ceniralbiatt fur Bakteyologu, vor vi 
P 538) Pod 
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the seram of the rabb¢ kills anthrax bfcl qn £ pre- 
eminent degree, the living bload-plasma of this animal 








tions suggested toe Lubarsch that the bacterta-killing 


of an epi-phenomenon than an essential factor in the 
conflict between the organism and the microbe In May 
of this year appeared my own work on “ Defe&sive Pro- 
teids”! I gave this name to a new class of proteid 
bodies, which I found to po&sess a bacteria-killing power, 
and which I have obtained feom the spleens and lymphatic 
glands of various animals This woik has a distinct 
bearmg on the foregoing, in that it suggests thatethe 
bacteria-killing powe? of blood-serum ıs due to minute 
traces of these subst&nces liberated from the breaking 
down of lymphatic cells The absené@e of a bacteria- 
killing power from certain kinds of serunf (eg horse) and 


the rabbit ın 1egard to anthraa), appeas to be connected 
with the intactness of the leucocytes in these special 
cases Further, the fact that I obtągned these substances 
from cellswhfth esther are, or can become, phagocytes, 
may be taken as an additional, prd&f of Metschmkoff’s 
well-known theory These substances appear to ke 
absent from the normal bloo@plasma, o1, at any 1ate, 
only present in such small quantities that they cannot be 
separated from ıt With blood of febrile animals, how- 
ever, the case 1s different, and from such blood I have 
been able to isolate a bacteria-killing substance? This 
fact appears to indicate that these substances are actually 
used by the o1ganism ın its reaction against the attack of 
pathogenic microbes aA 

During last summer, while I have been engaged in 
this work, various other papers have appeared, which 
tend to show still mote clearly that the bacteria-killing 
power of the blood serum (or 1f my work be accepted, of 
defensive proteids) 1s of real importance m the produc- 
tion of immunity Bouchard? was, I think, the first of 
many authors who have succeeded in showing that the 
bacteria-destroying power of blood-serum from immune 
animals, 1s greater than that of normal serum Bouchard 
proved this ın the caseof bacillus pyocyaneus for rabbgs 
He made the animals ımmune by injections of sterthzed 
culture fluids, and found that serum from such animals 
exerted a far gregter “ bactericidal” action on the microbe 
m question than serum from a normal animal Behring 
and Nissen,’ in a paper published ın May of ¢his year, 
went a step furthe. They showed that whereas blood 
serum from an animal made immene against anthrax 
exerted an increased, bactericidal acyon on the anthrax 
bacillus, ıt showed no increase@ action on the bacillys 
pyocyaneus Conversely blood-serum from An animal 
made immune against the latter microbe, had no ın- 
creased action on the anthrax bac#llus, though it ex- 
erted a powerful bacteria-killing action on py ocyaneus 
The authors ,cofsidemed that they had proved the ex- 


* “A Bacteria-Billing Globulin’? (Proceedings of the Royal Society of 
London, #ol xlvingp 93), and ‘ The Conflich between the Organism and 
the Microbe’?, Pai 2, “ On Defensive Proteids’”’ (B7 stash Idical Fournal, 
July 12, 1890), P 

2 ‘Indications ¢ a Method of Curing Infectious Diseases ” Read at the 
Leeds Meeting of fhe British Association for the Advancement ot Science, 
September 1890 

3 “Sur l'effet 
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def prodyuts sécrétées parles microbes pathog@nes ” (Paris, 


1890) 
EKG Ueber den bakterienfei@dlichen Emfluss®on versclffedenam Serum+rten ” 
(Zeutsshrift fiir Afigtene, vol vii p 412) 
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can only do so to an rthfinitesimal extent Such considefa- e 


power of the blood-serum was a fact rather of ‘the nature è 


from living blood-plasma (as has been shown for that of ® 


@ 


e 122 


5 NATURE r 


, LDECEMBER, 1 1, 189C « 
> : 





istence’ ofstwo eddies, each hating a specific *action 
on gne ofthe two microbes in question , and further that 
* these substances aie present in aminals made immune 
against thë above-named diseases These remarkable 
è conclusions acquire a,still greater interest when received 
in the light of a research by Gamaleia publisKed at the 
begynning of last year! Gamaleia found that the aqueous 
humour of & sheep, about three days after 1aoculgtion with 
attenuated anthrax, acquires „bactericidal pioperties for 
this m.crobe This condition’ lasts for nearly a month, 
© and then gradually vanishes, though, as 1s well known, 
the sheep 1emains immune for a far longer pernod These 
resea@iches, therefore, suggest, firstly, that whene an 
animal has been made immune against a pathogenic 
microbe, its blood and otheg body fluids contain a sub- 
stance capable of destroying the microbe in question , 
secondly, it folldws that such protective substances can 
remain in‘ the body undestroyed for a considerable time, 
afd thirdly, that g&ey can be present in such quantities as 
eto be able to kill the microbes involved (even without the 
help of living cells) agd yet produce no appieciable ill 
effect on the general health of the annfial “tr ghis 1s so, 
why should it not beposgble to cure any infectious dis- 
egse by injecting a “lymph” obtained from the blood or 
tissues ofean animal pie€iously made refractory to the 
° disease m question ? 

Whether or not the,above considerations stimulated 
tesresearches of Behring and Kitasato, their work affords 
a positive answer to this question, which promises to be 
of the greatest importance to humanity, and has led them 
to the most unexpected and interesting results from the 
Seentific standpoint The following is a summary of 
their paper, which ıs of the nature of a preliminary com- 
munication? The method by which, ın the first case, 
they produced immunity against tetanus and diphtheria 
1s not described Only so much of their results 1s com- 
municated as ıs necessary to support the following 
propositiogs — 

“The immunity of rabbits and mice against tetanus 
depends on the power possessed by the fluid part of their 
blood Of rendermg harmless the poisonous substances 
prgduced by the tetanus bacilli” e 

This proposition involves a completely new theory of 
the nature of acquired immunity Hitherto it has been 
thought that immunity must depend either on the vora- 
cious activity of phagocytes, or on the above-mentioned 
bactetia-killing power of the blood, or on an acquired 
tolerance against a poison , 4nd, further, that by the 
method of residuespany one of these theories could be 
proved by showing fhe other two tobe false 

e Behring, however, wag able to prove, by his work on 
diphthena®that none of these theories would account for 
the natural immunity of rats or the artificially-produced 
immunity of gumea®pigs against this d!sease After dis- 
ploving many speculations on this subject, the above- 
given explanation was arrived at,dbut they,only obtained 
a satisfactory proof of its correctness whenfthey began to 
test 1t on the tetanus microbe 

Their expegiments prove — 

(1) That the blood of rabbits which hve pee made 

*immune ggainst tetanus can destioy the tefanus poison 


* “ Sur la Destruction des Micr@bes dan» les Corps dg Animaus Fébniei- 
tants” (Annales deY Institut®’Pasteur 1889, M 220) 
2 A fuller account will shortly appear in the Lerisch 
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(2) This cHaracter can be Shogvn to ba possessed D 
the blogd both before and after it has left the vesse§s, dnd, 
1n the cell free blood-serum obtained fiom ıt 
(3) This character is of so pérmanent a nature that it 
is still manifested by such serum after ıt has been in- 
ejected into other animals Consequently? by transfusion 
of such blood or serum, important therap®utic actions 
ann Ve gbtained 

(4) This power of destroyng the tétgnus poison is 
absent fiom the blood of such afiumals as are not immune 
agamst tetanus, and aftef such animals have been 
killed by the tetanus poison, eit can be shown to be 
present in their blood and tissues 

In swpport of thése asserti8ns the following experi- ` 
mental@esults are brought forward 

A rabbit®°was made immune agaist “tetanus by a 
method which will be described in a forthcoming paper 
by Kitasato in the Zeztschrift fur Hygiene To prove 
the completeness of its immumty,10 cc of a girulent 
culture was injected into it Half a cubic centimetre of 
the same culture was quite sufficient to produce tetanus 
in a normal iabbit The treated rabbit, however, xe- 
mained immune, and it not only showed immunity 
against the tetanus bacillus, but also against the poison 
produced by this microbe For ıt remained unharmed 





by an injection of twenty times the quantity Sof tetanus 5 


poison which will killwith certainty a normal rabbit Blood 
was taken from the carotid artery of this rabbit, Before 
clotting occurred oz cc of this blood was myected into 
the body cavity of a mouse, and o5 ce ito that of 
another 


such virulence that the latter showed the symptoms of 
tetanus after 20 hours, and were dead in 36 hours Both 
of the treated mice, on the contrary, remamed heathy 

The greater quantity of the blood of this rabbit was 
allowed to stand, and its serum collected 

Sıx mice each received 2 cc of this serum in the 
abdominal cavity, and all withstood a subsequent inocula- 
tion with tetanus Control mice died of tetanus within 
forty-eight hours 

With this serum the authors succeeded in curing 
animals that had been previouslyginfected with tetanus 
They have also been able to show that this serum pos- 
sesses an intense power of destroying the tetanus-poison 

Of a ten-days old tetanus culture which had been 
sterilized by filtering, 0 00005 çc was enough to kill a 
mouse after four to six days, and oooor would always 
produce the same result ın less than two days 

Five ce of the serum of a tetanus-immune 1abbit was 
mixed with 1 cc of this filtered-culture, and kept for 
twenty-four hours 
ceived 02 cc (that ıs to 9847, 0033 of the original 
culture, or more thn 300 tunes the quantity which would 
otherwise be capable” of killing a mouse) All these four 
mice remained în good health Cor®rol- -mice, on the 
contrary, which were at the same time inoculated with 
oooor cc of the orginal culture, succumbed within 
thirty-six hours 

All the mice mentioned ın each of the abeve series of 
experiments have been subjected to repeated mgections 
with the tetanus bacali, and have shown thémselves to 


be permaneftly and completely immug¢. s 


Of this mixture four fice each re- * 


Twenty-four hours later, these mice, togethes < 
with two control-mice, were inoculated with tetanus of¢ @ 


, tetanus 
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This result gs the more reparkable in-that,up till now, 
„1n spite of innufmerable &ttempts, no one has ever suc- 
* ceeded i making any animal whatever immune against 
A theory of the nature of acquired immun.ty 
which at once led to a method of treating the disease 
which 1s easy tqunderstand, harmless to the animal, and 
certain in its effect, must surely possess some; basis in 
fact 
Naturally every kind of eontrol experiment witl8 seran? 
of normal rabbats has been carnéd out with uniformly 
negative results Serum df cattle, horses, and sheep has 
also been foun@ to have no action oa the tetanus poison 
The living blood and ti€sues of an anima which has 
not been made immune, likewise show no power of 
destroying the éetanus poison, as? appears frofn the 
following experment, which has been many®times 
repeated —® R 
Rabbits into which o5 cc of a germ-free tetanus cul- 
ture 1s gnjected subcutaneously, succumb after showing 
typical tètanus symptoms, almost always a serous trans- 
udation 1s to be found ın the thoracic cavity Of this 
transudation, 03 cc 1s on the average enough to kill a 
mduse with typical tetanus symptoms The same 1s true 
for the blood 
The authors close their paper by pointing out the p&s- 
esibility that, their method of curing tetanus and diphthena 
which they have used with such brilliant results on 
animals so highly susceptible to these diseases as mice 
and rabbits, may also be used for the far less susceptible 
hospital patient They also note the possible influence of 
their work on the practice of blood-transfusion 
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THE STEAM-ENGINE 


Thee Steam-Engine considered as a Thermodynannc 
Engine A Treatise on the Thermodynamic Effi- 
ciency of Steam-Engines, illustrated by Diagrams, 
Tables, and Examples from Practice By James H 
Cotterill, MA,F RS, Professor of Applied Mechanics 
m the Royal Naval College Second Edition, revised 
and enlarged (London E and F N Spon, 18go0) 
N view of the general interest attaching to the recent 

improvements ın steam-eifgines, and the consequerft 
gain so remarkably tlustrated by the increased speeds of 
ocean travel, an exposition from a purely scientific point 
of view of the causes of this progress comes at a very 
dpportune time The book before us 1s the second edition 
of a treatise which was eriginally published in the year 


` 1877, and has since that time remained one of the 


chief authorities on the practical applications of thermo- 
dynamics 

+ It seems tg be mherent in thg industrial development 
of’ scientific laws that the course of invention should 
occasionally lead engineers away from the principles of 
pure science on which their work isebased The minds 
of inventors often, become so much oecupied with the 
intricate and perplexing problems presented by the 
mechanical realization of thefr.:deas, that in the” speci- 
fications of their successful arrangements, the naked 
punciples which are the common and essential pait 
of all Bpiactice are sunk far beneath the surface It 
is of no ordinary importance that means should exist 
for co-ordinating the two independent growths of know- 
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ledge which aie thus indicated Prebably no *more 
weighty’ or influential falling exists forthe sndustrial 
progress of the nation than that of the scientific enginegrs 
who are able to take into their view both sides of this 
field, and lead to tht fertilizat.on of each by thé results of 
tne other 

The piogress of the sci€nc@ of hest forms one of the 
most interesting chapters ın scientific history, and iljus- 
trates in & renfarkakle manner the way m which con- 
ceptions that at the time of, their development appear of 
the most advanced and recondite character become the 
common elementary ideas*of succeeding generations 
The first great advance was no doubt the introduction of 
precifion into the measurement of temperature by “the 
invention of thermometers, and of the method of gra- 
duatıng them by first markiag the fixed points on their 
scales As Dr Gamgee has recently Bointed out, in a 
paper read before the Cambridge Philosophical Society, 
the fixed points by means of which Fahrenheit graduated 
his original alcohol thermometers wer® hardly physic&l 
at all, 
or mouth of a,healthy man, which Is had observed to be 
constant eIt was &fter the Fahrenheit scale had been 
fixed by this temperature and that ot the best avaiable 
frigorific solution (snow and salt) that the constructiog 
for the first time of a mercury thermometers gave, an 
opportunity of testing the boiling-point of water, which in 
this way was found to be constant, and under standard 
conditions to be at the pomt marked 212° onthe scalé 
It was not until near our own time that the possession of 
methods of thermometry, combined with the researches 
of Black and others on the transfer and latency of heat, 
led, under the influence of Davy, Mayer, and Joule (a: 
also Carnot), to the recognition of heat as a form of 
energy, and made possible an exact study of its tians- 
formations 

The final stage in the dynamical specification of the 
subject arrived when the very remarkable generalization 
of Carnot led, in Sir W Thomsons hands, te a purely 
physical definition of a temperature scale, and the experi- 
ments of Joule and Thomson established the veryeclose 
approximation of this scale to that of an ordinary thermo- 
meter, formed with oné of the more permanent gases @s 
expanding substance This temperature scale enters 
into the general entropy equatioh employed by Clausius 
to express mathefnatically the results of Carnot’s pun- 
ciple , so that in this form temperature has virtually a 
definition in analytical dynamics, and ıs an essential 
element in any dynamical theory which attempts to ex- 
plam the phenomena of heat-trangformation These 
topics, treated ın the simpler cases, now form a part of 
every course of physics . ° 

The entropy formula expresses a relation between the 
initialand final stages of the system, which is independent 
of the path of transition from the one to the other, pro- 
vided this path ge reversible It 1s, therefore, to be 
classified with the fundamental dynamical investigations 
of Sir W Rowan Hamilton, whose principal function 1s 
expressed wn tefms of the initial ang final positions of the 
system, and ‘thd energy contained init It thus becomes 
a question of foure dynamics to inquire whether the 
entiopy relatio may be postulated as a generaleproperty * 
of all motions, or Whether Its tr&th 1s constituted by the 





the higher one was the temperature of the armpit e 
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procese of averag®ħng the motions which ıs found egsential 
to the development of the dynamical theory in the cases 
no® in part unravelled, as, for instance, the kinetic theory 
of gases ¿In these discussions the chief difficulty is the 
dynamical realization and interpretation of temperature, 








* as it is defined by *its ogcurrence 1n the gquation of 


entropy 

‘Phe natgre of the difficulty 1s more fully reajzed when 
the fact 1s recognized that ina PA A Involv- 
ing no dissipation of 1ts energy to other systems, an exact 
reversal of the motions of all its molecular parts would 
cause it to retrace its original path, and would therefore 
reverse any degradation of energy in the thermodynamic 
sense that may have occurred in it e Thus, not merely 1s 
it possible for the thermodynamic grdeı of Nature to be 
reversed by a qpntinuous *expenditure of intelligence 
without expenditure of energy, as mm the case of the de- 


e mons introduced by Clerk Maxwell into the exposition 


of the theory of gases, but a system may actually be 
put into such annitial state that ıt will go on reveising 

* the laws of entropy of its own accord 
It is true that we a saved from thgnecegsity of having 
to admit that such gxceptions to the course bf Nature 
maybe actually existent® for all transfers of heat are ın- 
e&tricably mixed up with the phenomena of radiation, 


e whieh involve transport of energy through the ether with 


a velocity the same as that of light, and which, therefore, 
require that if our systèm 1s to be absolutely conservative 
it must include the ether and extend beyond the farthest 
star In any portion of a system thus constituted, how- 
ever we may suppose degradation staved off and reversed 
a complete reversal of its motions, the effect produced 
wil be only temporary, and degradation will ultimately 
reassert itself 
Nevertheless, the problem remains for solution, how far 
the law of entropy, whose truth in a limited range is de- 
monstrated by the fact that ıt is fundamental to the wide 
and firmly established science of thermodynamics, 1s to 
be considtred as a principle of a purely dynamical cha- 
racter , and although the investigations of Clausius, von 
Helntholtz, Boltzmann, J J Thomson, and other mathe- 
maticians who have attacked the subject, have thrown 
much light on its affinities to known analytical laws of 
pure dynamics applied to systems in a steady state of 
motion, yet ıt ıs not too much to hope that there is a 
great deal more to be gamed m this department of 
investigation 
Tn particular, a theoretical basis has yet to be supplied 
to the applications „of the law of entropy to purely che- 
mical actions The results of its application to voltaic 
phenomena by Wiflard_ Gibbs and* von Helmholtz have 
fhet withesatisfactory experimental confirmation , while 
its extension to the theory of osmotic phenomena, dis- 
sociation, and the gvhole field of the chemical action of 
dilute solutions seems to be at any rate m qualitative 
accordastce with facts, and even promeses to fundament- 
ally modify some of our notions Ri chemigal action 
And there yet remains for answer thefquestien which 
has iong been put, whether there is any rdasor to suppose 
that the actfvities of living animal (or pant) tissue are 
a iimited by the principle in the game way fis are those of 
dead måtter ° 
The fusdanrental clmrdfcter of theviews Qpened up bythe 
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development of Carnot’s ideas on the efficrency of heat- 
engines adds a strong theoretical €nterest t8 the manna in , 
which @ngineering practice has approximated to 1% ideal 
conclusions Even though ther full and complete applica- , 
tion in the domain of heat-engines would not be questioned 
by anyone, yet it ıs clear that the investigations that have 
arisen out of their experimental testing and ymprovement 
havemuch value as illustrations and models for similar 
Inquiries in mote abstyact defartments of physics In- 
deed, the subsidiary discussiong in this treatise, relating 
to causes of waste of availgble energy remind one, on a 
magnified scale, of tite corresponding cofrections neces- 
say in thermo-chemical investigations, particularly those 
relating to entropy „and theregeems to be a considerable 
field in, which the one subject may profit from a study of 
the other . In this connection®the admrrable arrange- 
ment, discussion, and analysis contained in the chapters 
on the causes of loss of efficiency supply a store of infor- 
mation and general principles that would not otherwise 
be easily available for non-professional workers ® 3 

It ıs unfortunate that the science of thermodynamics 
suffers more than any other department of physics from 
the difficulty of exact comparison between theory and 
experiment It may be a surprise to some people to 
learn that even the value of the mechanical equivalent of 
heat ıs hardly certain within I percent ıt appears thate 
recent experiments by Rowland give a result pearer to 
782, that derived by Joule from the electrical method, 
than to 772, the value finally put forward by him from the 
results of several concordant series of direct experiments 

The treatise which has suggested these remarks con- 
tains a connected account of the different ways in which 
thermodynamic theory has been apphed and realized, the 
subjects treated and co-ordinated ranging over alr-engines, 
gas-engines, guns or powder-engines, reversed air-engines 
or refr gerators, and, ın greatest detail cf course, the dif- 
ferent types of steam-engine, The reader will find in it a 
simplicity m the statement of physical results, and a 
freedom from the encumbrances of algebraic analysis in 
the discussion of general laws, which form one of the 
highest merits of a treatise on the principles of natural 
philosophy, and the most fitting preliminary to the 
éxamination by mathemé&tical analysis of special prob- 
lems This is combined with a very interesting account, 
Wlustrated by actual examples derived from recent prac- e 
tice, of progress made in actual construction towards 
the ideal of perfection, which ıt would be beyond oar 
province to refer to in detail eFrom the point of view of « 
the student of physics, the book forms a most valuable ’ 
supplement and corrective to the necessarily abstract 
discussions which form the substance of treatises on 
theoretical thermodynargics, J LARMOR «à 
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THI, CLASSIFICATION OF ANIMALS 


Zoological’ Types and Classification oy W E Fother- 
gul,MA,B&Sc (Edinburgh James Thin, 1890) 

A LZodlogical Pocket-book tr Synopsis of Ammal Classi- 
fication By Emil Sefenka and J R A. Davis, BA. 
(London C Griffin and Co, 1890) 

Tae author of the work bearing the first of the above 

titles has set, himself a most formidable and am- 





bitious task, viz that of compressing into a small volume 
z ° 


D o. 
~ ,tions, it teems throughout 


DECEMBER I1, 1890] 


ll 
. . 


e 
of 214 pages diagnoses of he organology of all classes 
. and orders of Iiag anirfals, together with brief descrip- 
tons Sf the structure of types of the latter, especially 
. where represented by familiar creatures, and of adding 
thereto a hist of most of the leading famihes, with short 
djagnoses of the same when occasion should demand 
Such a book, to be of 1eal service should be as free of 
errors as possible, and, in view of the unprecedentedly 
rapid growth of zoologicaf literature within the ast tw@ 
decades, the difficulties of the undertaking might be ex- 
pected to be invessely proportionate to the smallness of 
the volume ‘he author sets out with the Protozoa, and 
advances, ın ascending ofder, to the Prmat€s The pjan 
eof his work 1s a good oge Each fasciculus leads off 
(with few exceptions) with a recapitulation of tfe cha- 
racters distinctive of the class with which ıt defis, and 
then follo®s a brief description of some cehtral repre- 
sentative of each “of its Jeading orders, and, in many 
instances, a tabular résumé The book concludes with 
some n§tes upon the maturation and segmentation of the 
ovum In dealing with the vertebrate vascular system, 
the author resorts to the construction of remarkable 
schemes which he believes may “aid the formation of a 
mental picture”, they appear to us to very effic ently 
confuse the mind, and we urgently recommend that 
* their glace, be taken by diagrams which shall delineate 
the vessels themselves The book, regarded asa piece 
of clerical work, 1s a good one, and the author has taken 
immense pains in compiling ıt Its utility is, however, 
seriously marred by the constant recurience of small 
errors, with which, as with insufficiently guarded asser- 
The mischief wrought by 
such, as distinguished from gross errois, which the 
student 1s tolerably certain to detect and rectify for him- 
sel 1g, as the working of a subtle poison, slow but sure, 
and they cannot be too strenuously guarded against in 
an elementary treatse Omissions, and occasional 
wrongly constructed sentences occur, and there 1s evident 
in places a want of uniformity of treatment—as, for ex- 
ample, the summary dismissal of the Echinodermata, and 
the non-recognition of the families of the important 
order Insectivora Important groups, such as the 
Choano-flagellate Infusoria, and important charactess, 
such as those of the central capsule of the Radiolaria 
and of the dentition of the Marmosets, pass unnoticed , 
while absolutely erroneous definitions are given of lead- 
eng organs, such as the brain of the Craniata and the 
Aithropod eye—to say gothing of the relegation of the 
Arachnida and Prototracheata to the class Tiacheata 
There undoubtedly exists a demand fora book such as 
this which shall be up to date, and if the author will 
carefully 1eyise his work this dgmand will have been met 
The volume should serve as one of 1eference for the ele- 
mentary student, and to thy end it eshould be provided 
with an efficient index ° 





e 

Under the secqnd of the above titlessthere 1s 1n circu- 
lation a small volume of 238 pages, which is for the most 
part’a translation of the third, German edition Of some 
notes printed for special use in Prof Selenka’s classes 
They were pugmally intended “to serve for the recep- 
tion of sketches*tand notes duning lectures and practical 
work, andeat the same time to facilitate a review of 
classification ’, ag reproduced in English,ethey are ex- 
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tensively interleaved, the blank paper being provided “to 
receive? brief synopsesefrom voluminous ®lectyre totes ” 
(ste), “or, ın some cases, definitions of famihes and 
smaller subdivisions” Numerous “additions and fe- 
visions” have been made by the translator, chief 
among them being a concise and well-compiled ap- 
pendix of ffve to six pages, «vith a table, dealing with 
certain principles of distribution This ıs, in some 
respects, * the enost, satisfactory portion of ethe work, 
although in itself a literary essay such as mght be pro- 
duced by any intelligent sfident who had mastered the 
broad principles of his subject and could command 
scissors and paste On turning to the body of the volume, 
we read, among other things, the following :—Fzeres/er 
is parasitic upon Hlothuria, Execoetus 1s a Malaco- 
pteroid, Difrotocon wes a springing Marsupial, Glyptodon 
was insectivorous The Kedentza are diagnosed as de- 


ciduate Placentalia, with «i chisel-shaped continuously 


growing incisors, and three to six back teeth with trans- 
veise folds of enamel”, while of the Afes itis said that 
the alisphenoids are “ united with the parietals” (Platyr- 
rını) or arè nog united with them (Catarrhini), no 
mention Being made of the malar @A novel version this 
of the discovery of Joseph and Porbes . 
Upon the strength of his “ adgiitions and revisions” tHe 
translator practically claims a joint authorship It eill, 
we believe, be generally admitted that of all tianslations 
of the kind before us there are hone which excel thoge 
into French We have no wish to force comparisons, but 
we cannot refrain from contrasting the translators work 
and assumed position towards Prof Selenka’s httle 
volume, with, say, that of Carl Vogt towards Gege 
baur’s ‘‘Grundzuge” or of Moquin-Tandon towards 
Claus’s “ Handbuch,” the two finest translations of 
zoological treatises the world has yet seen So eff- 
ciently has the translator of the last-named supple- 
mented and extended the original that the French edition 
has become a new woik, but, this notwithstanding, the 
translator ıs content to be regarded as such? and such 
alone The endeavour, on the part of a translator or of 
an adapter, to pose as joint author of a work n eénnec- 
tion with which he hag performed a mere clerical labour 
1s no new device, but it is one which cannot be foo 
strongly denounced It betokens, to say the least, an un- 
fairness on the part of the junior which, ıt would not be 
difficult to show, has, ın the past, amounted to am imposi- 
tion upon the generosity of the senio1, and to the infliction 
of a pang whose efféct# have been ineradicable *The 
translator of the work before us would have done well if, 
instead of having endeavoured to extend its scope, he had 
verified the accuracy of the statements which it contams 
Why he should not have corrected errors sugh as tho%e 
we have cited we are at a loss to understand, and he 
certainly should h&ive avoided the addgtion of fresh defects 
These seriously mar the pages of a book which, if revised 
anew, might be @seful,to the student @ BH 





, OUR BOOK SHELF 
The Hang-bpok of Folk-Lore By G L Gomme. 
(London Published for the Folk-Lor€ Society by 
D Nutt, 1830) 
THE energetic Folk-Lore Society has just issu@d a hand-° 
book for the guidange of colléetars and workers on folk- 
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lore ? The preparation of the work was intrusted to Mı 
G L Gomme, the Duector of thé Society, who, 1t will be 
remembered, has recently published a very suggestive 
bdok entitled, “ The Village Community,” and ıs the author 
of numeraus papeis on folk-lore My, Gomme has been 
qssisted nt the preparation of the book by several mem- 
bers of the Folk-Bore Society At the,outset Mr 
Gomme defines “What foll@lore is,” and after some 
jucgcious remarks he states “From what has been 
advanced “it may be conceded thatthe definition of the 
science of folk-lore, as the Society will in future study 1t, 
may be taken as follows, ‘ ¢h@comparison and identifica- 
tion of the susvevals of archaic beliefs, customs, and 
tradittons ın modern ages’ ” ° The subject 1s divided into 
four sections, each of which ıs further subdivided The 
prmutcipal divisions are as follows —(1) SuperstRious 
belief and practice including siperstitions connected 
with natural objects, goblindom,*evitchcraft, leechcraft, 
magic, beliefs relating to fufure hfe, &c (2) Traditional 
customs festival customs, ceremonial customs, games, 
local customs (3) Traditional narratives nursery tales, 
Marchen, fables, creation deluge, &c, myths, ballads 
and songs, plaq® legends (4) Folk sayings nursery 
rhymes, riddles, proverbs, nicknames, place shymes 
For each division thgre is a short account of the scope of 
that especial branch of folk-lore treatgi ın a comparative 
manner, llustrationg being drawn from the mêst varied 
sourges , by this means ethe reader is enabled to gam a 
comprehensive view of the subject , then follow a number 
of questiens for the guidance of collectors The plan of 
the* book 1s much the same as that of the well-known 
“ Anthropological Notes and Queries,” and it does for 
those interested in fořk-lore what that estimable little 
wotk has done for the traveller—it structs him what to 
do and how to doit The author appeals not only to 
those who have the opportunity or the inclination to mix 
with “folk ’ (or “the less advanced classes in cultured 

ations ’), but also to those who prefer to or possibly only 
can worx in the libiary, and valuable hints aie given to 
the latter, and two specimen tabulation forms are inserted 
It 1s to be hoped that the publication of this carefully 
prepared hand-book will give definiteness of aim to the 
numerous people who take an interest 1n all “relics of an 
unrecorded past,” and who would gladly collect informa- 
tion if they knew what was worth recoiding, how to 
arrange tBeir facts, and where to send them to Such 
information this book supplies, and the cost, being only 
half-#grown, places ıt within reach of all 


Phystkalische Krystallographtee “By Dr M Liebisch, 
oo Professor der Mineralogie an der Unuveisitat 
Gottingen (Leipzig Veit and Co, 1891 ) 


THis book furnishes another example®of the profound 
learningand patient industry of the German man cf science 
Dr Liebigch, who 1s well known as one of the editors of the 
Neues Jahi buch fur Mines alogie, Geologie, und Palaeon- 
tologze, has recorded m the laige octavo volume (of 614 
pages) lying before us, a mass of investigations and ab- 
struse mathematica? proofs and deductions dealing with 
the physical properties d crystals The subject 1s treated 
throughout in such a way as to bring out clearly the nter- 
esting relations existing between the physical phenomena 
and the geometricalesymmetty of crystalline substances 
With this end in view, the author treats consecutively 
of homogeneous deformations, of the n@&ture and orienta- 
tion of isothermal planes, of thertho-electyftcity, of mag- 
netic mduction, of dielectrical polatizationf and gf pyro- 
and piezo-electricity im crystals The lagt part of the 
work deals wth the elastic pioperties of cifstals and with 
the 1emarkable applications of the theory of the elasticity 
of crystals on the changes in dowble 1efraction produced 
by pressufe, concluding with an account of the investiga- 


ye = 
the electricadfield and the electro-optic phen8mena observ- 
able in piezo-electrical c1ystals ° > 9 

Notethe least valuable part of the book 1s the &nes of 
beautiful plates at the end of the volume, illustrating 
pyro-electrical phenomena and®the phenomena of inter- 
ference in doubly refiactive crystals, the figures being 
prepared fiom photographs made by thefuthor Worthy 
of note 1s the fact that Dr Liebisch has egucceeded in 
photographing interference phenomena displayed in the 
*nonocFromatic light of the sodium flame 

Valuable as the bok is in its completeness and 
accuracy of information, thei@ are few, we venture to 
think, who possess sufficient mental digestive power to 
assimilate ity learned “contents Even the professed crys- 
talographer will no doubt find within its pages some 
rather heavy reading e à 

e 
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Antletyng zur Darstellung chemischer Praparate en 
Lewtfaden fur den praktische Unterricht gn der an- 
organischen Chemie By Dr Hugo Erdmann (Frapk- 
fuit-a-M Verlag von H Bechholé, 1891 ) 


A CONSIDERABLE evil of the present system of education 
is that the variety of subjects which a studen@ has to 
pursue is increased, while the time at his disposal is, in 
many cases, less than it used to be And as the exa- 
munat.on is the only ciiterion of his success, both studewts 
and teachers are anxious to exclude all work that has not 
animmediate bearing upon this final test In the study 
of chemistry, this state of affairs is leading to the ex- 


clusion of some of the most important branches pf the e 


subject, because practical examinations are invariably 
of an analytical character When a student fakes up 
organic chemistry, he is generally set to make a few 
preparations, and so accustom himself to work with 
larger quantities than a giam or two But, although 
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such practice 1s just as valuable and necessary to the 
student of inorganic chemistry, he very rarely enjoys a Se 


similar privilege Dr Erdmann has endeavoured to 
supply this deficiency so far as a guide book 1s con- 
ceined, and though in many cases his dnections are 
rather meagre, he has put together an excellent sen of 
instructions which refer to compounds of all the com- 
moner elements The word morganic is not too hterally 
interpreted, fo. we find that oxalic acid crystallized and 
dry, ethyl bromide, hydrocyanic acid, urea, thiophen, 
Prussian blue, and some acetates are mcluded The 
volume of 71 pages concludes with a few useful notes 
concerning apparatus and processes, and gives directions 
for obtaining streams of several of the commoner gases 
wathout the aid of heat œ 


Analysis of a Simple Salt By Wilham Bnggs, FCS, 
and R W Stewart, BSc Lond (London B W 
Chve and Co) 


IN compiling a guide, it 1s a good thing to go to the bes? 
sources for information, but ıt 1s aegraceful thing to acknow- 
ledge whence the information has been gathered Wedo 
not for a moment suggest that every paragraph should 
be encumbered with a statement of the various authori- 
ties that support the facts expressed in ıt, but whea the 


manner and order of treasment, and very often the actual * 


verbiage, are taken from a volume that 1s still in current 
use, it 1s certainly due to all șwho have an terest in that 
volume, thag the compilers shall acknowledge their 1n- 
debtedness e If the Compilers had followed more closely 
still the scheme fdr the “ preliminary exmmination m the 
dry way” as detailed in Valentin’s “Qualitative Ana- 
lysis,” We think they would have mproved their method 
And it may also be rem’iked that, to prepare always 
neutral solutions in seaiching for acids, leads to much 
waste of time, and especially so when the substance for 
analysis 1s a simple salt A few specimen analyees are 
added at the end of the book These, even when judged 


tions on the elagtic defernfation of Qeleçtrical crystals in | of by the talles given ın the body of,the work, are not 
e . 
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always complete, and sometimes inaccuratg 
ing the points*already @eferred to, the volume 1s likely to 
sroveea useful and trustworthy assistance to those for 
whom it ıs especially intended 


Magnetism and Electricity By J Spence, B Sc (Lond), 
FCS (Logdon Peicival and Co, 1890) 


THIS work will form a useful class-book when the eles 
mentary parts of these subjects are being taught It1s 
divided into three parts, the first dealing with magretism, 
while the otheg*two treat of electricity, subdivided into 
frictional and voltaic electricity The idea throughout 
has been to arra@ge a series of easy experiments, which 
the teacher or student can with éttle difficulty perform 
In each case good instrfictions are given Pand, folloying 

. these, are the conclusions which can be derived from 
them The s@pe of tfe subject® under treatment is 
limited to the elementary stage of the Science end Art 
Department, and at thè conclusion of each, chapter are 
atranged exercises, among which are some that have 
been previously set by that Department In the appendix 
wul be found the syllabus, and questions that have formed 
the subject of examinations of the Department during 
the last two years, which should be found useful to both 
teachers and students 


The Elements of Euchd Books I and II By Horace 
Deighton, MA New Edition, Revised (Cambridge 
Deighton, Bell, and Co, 1891) e 


THE chief alterations made in this new edition consist in 
the ifitro@uction of symbols and abbreviations, and in 
order that beginners should not be confused with them 
at the commencement, the first fifteen propositions are 
proved without their use, with the exception of the symbols 
for therefore, because, and equal to For several of the 
exercises the author has substituted others which he con- 

*siders more suitable, and, m addition, some new ones 

* have been inserted Of the two books dealt with, Book 
I 1s treated very fully, and each proposition ıs followed 
by a considerable number of easy examples, which, if 
weeked out by the student, should give him a thorough 
knowledge of the propositions preceding them A most 
useful collection of propositions 1s added, with which the 
teader 1s recommendea to make himself famihar 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his coriespondeMis Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ıs taken of anonymous communications } 


Mr Wallace on Physiological Selection 


I WILL endeavou, as griefly as possible, to justify what I 
have said elsewhere touching ‘‘the peculiar position to which 
Mr Wallace has eventually gravitated with reference to my 
views” For a fuller statement I must refer to the A/ouzst, 
vol 1 pp 1-20 

It‘s quite true, as he says, that ‘fın his original paper, and 
wn‘the sumihary of ıt published® in NATURE, Dr Romanes 
adduced variations in regard to fertility and sterility as the fun- 
damental fact in physiological®selectiong And this ıs exactly 
what Mr Wallace himself has done in fis “alternative theory ” 
Taking it for granted that these variations must always occur— 
as m my ‘‘origifl paper” I said they probably ‘most fie- 
quently” occur—in a whole race or strain, his theory seeks to 
explain, (1) the causes of such Whriations, and (2) theif effects in 
furmshing an important conditio&{ to the origination of specific 
types, and this exactly ın the manner that the theory of physio- 
logical selecigon haa previously exhibited Space forbids any 
Jong quotations, ‘and therefore on the present occasion I will 
confine myself to transcribing two sentences from the paragraph 
an which he very correctly summarizes’ his theory, viz, the sen- 
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Overlook- | tences which deal with the effects of these ș Va ations m regard 


e ° 
‘The preceding argument, it will be seen, depends entirely 
upon the assumption that some amount of infertility charactagizes 
the distinct varieties which are in process of differentiation ‘into e 
species It 1seby no means necessary thateall varieties 
should exhibit incipient infertility, but only some varieties , for 
we know thgt, of the innumerable vaneties that occur, but few *® 
become developed into distifict Species , and it may be that the 
absence of infertility, to obviate the effects of mterciossing, gs one 
of the uswal cauges of then failure ” 

Here we have the hole essence of ‘‘ physiological selection ” 
in a nutshell The first sentence conveys the “fundamental 
fact ,” the second indicates its possibly important consequence in 
permitting the origination of species by preventing the effects of @ 
intercrossing Why, then, does Mr Wallace not perceive that 
this 1s the whole essence of physiological selection? As far as 
I cdh understand, the reison appears to be that he deems his 
variations in the directfon of cross infertility to differ fiom mine, 
in that while his maybe associated with other conditions or 
causes of modification, mine, a8 he now repgats in NATURE, ale 
supposed always to act ‘‘alone in an otherwise undifferentiated 
species ” Now, not only did I expressly guard against this mter- 
pretation in my ‘‘ original paper,” but m all my answers to Mr ® 
Wallace’s criticisms which have since appgared I have oves gnd 
over again corrected the mis-statement on@his part, and I am 
the moie surprised that he should again reproduce ıt as the solee 
basis of nis present reply, inasmuch @ some of the passages 
which he quofts forethis purpose from the paper in question them- 
selves furnish the needful correction gn then own immediate 
context} Moueover, not only hare I thus from the fit fully 
recognized the sundry other causes of specific change with whgch 
the physiological variations may L® associated , buteMr Gulick 
has gone into this side of our common theory much more “fully, 
and elaborately calculated out the high ratio in which the differ- 
entiating agency of any of these other causes must be increased 
when assisted by—z ¢ associated with—even a modeiate degtee 
of the selective fertility, and were versé, Therefore, ıt 1s simply 
impossible for Mr Wallace to show that ‘‘our theory” 
differs from his in this respect Yet it is the only respect in 
which his reply alleges any difference 

I do indeed myself beleve that in many cases the phyw- 
logical variation may arise alone, in an otherwise undifferentiated 
species, but fiom the first I have always mattained that it 
makes no essential difference to the theory in what proportional 
number of cases it has done so And ın a forthcoming treatise 
I shall be able very completely to dispose of M: Wallace’s 
“two carefully considered cases,’ whereby he claims to have 
proved that the possibility of physiological selection ever work- 
ing alone 1s ‘‘absolutely unfounded”? At presant, however, 
ihe point ıs that, even 1f I am wrong m supposing that physio- 
logical selection can ever act alone, the principle of physplogical 
selection, as I have stated it, 1s not thereby affected And this 
puneiple ıs, as Mi Wallace has re-stated it, “that some 
amount of infertility cRaracterizes the distinct varieties wench 
are m process of differentiation into species ’—1nfertility, whose 
absence, ‘to obviate the effects of intercrossing, may be one of the 


to fertwity and sterility ” ẹ 


1? For instance toghe only the first of his ‘‘ few quotations,” he repro- 
duces by itself the following sentence —‘‘It becomes almost impossible to 
doubt that the primary specific distinction [meaning sterility] 1s as a general 
rule, the primordial distinction ” Now this be it remembered, 18 quoted 
for the expressed purp se of “‘ meing it absolutely clear that Br Rofhanes’s 
theorv of physiological seleczon so far as it had any originality, was 
founded on the supposition of sterility along, arising m an otherwise 
undifferentiated specus” Vet, if Mr Wallace had but read the context, 
he would have seen that this statement ıs directly contradicted Tor the 
very next sentence 1s as follows —''I say as & general rule, because the 
neat point which I wish to present is, @hat it constitutes no part ofgmy 
argument to deny that ın some—possibly in many—crses $e primary dis- 
tinction may haze been superinduced by the secondary distinctions” By 
the “ primary distincuon” Mr Wallace correctly understands me to mean 
cross nferulity petwe@ allied species, while by, ‘secondary distinctions” 1t 
1s explained in the same place that I mean sp@ific chrracters of all other 
kinds Lhe passage then goes on, through a number of pages, to show 
“how natmal selecgon or any other cause [which is comcerned in the 
differentiation of species], ney have induced this particular hind of variation 
in the reproductifle system by its operations on other parts of the organism,” 
and the ultimatefLonclusion of this lengthy argument is ‘ ‘Thus, we see, It 
really m¥ke. no essential difference to my theory whether tt be supposed, 11 
any given case, tl at the primary distinction was prior, or subsequent to the 
secondary distinctions ? Comment appears needless 

2 These cases consist 1n some eaceedingly simple arithmetical computa- 
tions, which, as I shall hereafter show, rest upon erroneous data Mr 
Fletcher Moulton, who has <ingly gone into the matter in a reallv efficieng 
manner from the mathenatical point of view, reports, to use Ms own words, 
“an enormous difference from Mr Waljaces results 5 
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usual chuses of thew failure to become developed into, distinct 
species Y ° 

This, I repeat, 1s the essence of physiological selection , and 
any’ “originality” which my views pon the subject present 
consists m recognizing the ‘‘ fundamental fact” set forth in the 
first of the to sentences above quoted, together with its conse- 
“q&ence as set forth in the second Before Mr Catchpool pub- 
lished the theory ın these coy:mgs, no one—with the partial 
exception of Mr Belt—had perceived this factor of organic 
evolation , and while, for about the sixth tıme, repudiating the 
grotesque ‘originality ” which Mr Wallqce coftinueg to ascribe, 
I may conclude by observing that—personalitres apart—it 1s to 
me a matte: of satisfaction that he has now himself begun to 
perceive the existence and the importance of the faclor m 
question 1 * GEORGE J ROMANES 

Oxford, December 1 

° 


' The Tornado” 


In NATURE, vol xhi p 618, there appears a notice of my 
book on ‘The Tornado,” from “H F B” I must thank so high 
an authority for noticing the book, all I ask for 1s a full, free, 
and fair discussion of the facts presented May I call attention 
tg one or two points which may not be clearly understood ? 

(1) My object 1m”writing the book was to bang together all 
the facts known regarding tornadoes, and to give a brief 7 éseemé 
of theories, as far as pagsible, showing the gradual development 
during the past fifty years. e ° 

(2) I have nowhere gouched one of Piof Feirel’®#mathema- 
tical giscussions of the prollem In some cases I have tried to 
show that there may be an interpretation of certain physical 
phenomeng not exactly in aceord with his own views 

(34 I have not demed a single thermodynamic principle The 
quotations given by “H F B” are quite plain when the book 1s 
read as a whole These slo not i1efer to thermodynamic piin- 
ciples at all, but rather to the experiments made by Prof Espy 
nearly fifty years ago, and whose results I have tried myself to 
check J am sure that anyone who carefully peruses the book 
will be satisfied that there have been read into ıt statements or 
inferences which are not there 
&Jy) Above all, I have not advanced any visionary electric 
speculations regarding the generation of tornadoes Rather I 
have tried toavoid that very thing In the very quotation made 
by “H F B,” from p 76, occur these words —‘‘It has been 
my purpose for many years to avoid, as much as possible, all 
speculations in considering air motions and the causes of atmo- 
spheric phenomena This is especially pertinent when we con- 
sider electric action in the atmosphere It 1s very difficult to 
believe that electricity has nothing to do with our thunder- 
storms ” 

Itis a significant fact that “H F B” begins his quotation 
with fhas last clause, and from it tries to show ‘that I have 
adopted an electric hypothesis I cannot quite see why he did 
now begin where he should have dont I have not given my 


1 Itis, perhaps, desirable to add, as already stated elsewhere, that I en- 
tertain no doubt at all touching the unconscious or unmtentronal nature of 
the “adoption” Nevertheless, I may further add, the adoption itself 1s so 
manifest, that several eminent men of science wrote@o me on the sub ect 
when first his work on “‘ Darwinism ” appeared Among the mildest of their 
comments are —‘‘ Mr Wallace has treated you very badly After having 
set up a camcature of your theory he yop the theory itself, pure and 
simple” But of more importance 1s MF Guhck’s opmion, seeing that he 
was the first to conceive, though the last to publ sh, the theory of physin- 
logical selection As soon%s he had read ‘‘ Darwinism,” he wrote me from 
Jxpan a long letter, the substance of which may ve gathered from the first 
two sentences, as follows ©‘ Mr Wallace has @nost certainly adopted the 
fundamental principles of our thgpry He takes our principles, which in the 
pi€vious chapyer he has combated but he makes such disjointed use of 
them that I am not willing to recognize his statement as an intelligible ex- 
position of our theory ” Mure recently he sent to the American Fournal of 
Sence a paper, which he summarizes thus —“ Mg Wallace’s criticism of 
the theory of phystological@election 1s unsatisfactory (z) beciuse he accepts 
the fundamental principles of that theory on pp 173-79 m that he main- 
tains that with out the cross-nferslity the icipient species there considered 
would be sWamped, (2) because he assumes that 4 noloescat selection 
pertains simply to the infertshty of first crosse®, ard has pothing to do with 
the infertility of mongrels or hybrids , (3) because ne assugmes that infertility 
between first crosses 1s of rare occurrence between speciespf the sape genus, 
ignoring the fact that, in man species of plants, the pollen of the species 1s 
prepotent on the stigma of the same species when 1t has to compete with the 
pollen of other sp@cies of the same genus (4) becau-e he not only ignores 
Mr Romanes’ statement that cross-infertility often affects ‘a whole race or 
strain,’ but gratuitously assumes that the theory of phystological sejection 

®excludes thig‘ racial incompatibility’ (wah Mr Romanes maintaing ts the 
‘mre probable form’), and bases his computation or the assumption that the 
sross-infernhty cannet be assoagate& with any oper tor of segregation 
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name to any hypothesis at all, gut have advanged a few facts 
which I hope may ultimately help u@to build wp the true view 
of tornadic phenomena e s 

The famılıar lecture experiment of forming a cloud im a re 
ceiver by a stroke of the air-pump 1s given by “H F B” as 
an illustration of dynamic cooling ~ It would be quite interest- 
ing if some one would compute the amount of work done by the 
air in this case, premising that the stoke of #he pump is made 
quickly enough to form a vacuum into which thg air from the 
recelyer rushes Tyndall says ‘‘Mere rar efaction 1s not of 
wself suffeient to produce a lowering of the mean temperature of, 
amass of air” It 1s que well known that the work done in 
this experiment 1s not that of driving out a piston, but 1s rather 
the very slight work needed to ympait a moteon to the molecules. 
im the recerve:—in other gvords, to drive out the% particles from 
the receiver @ e 

Rs to whether a dense and cold stratum of ar ın motion can 
overrun a waimei stratgm, I have éo say that this question has ° 
been ne$atively settled in this country Wh% such a condition 
might bë possible ın quiescent air, gnd has been observed in 
balloon voyages, yet in these cases there was no digfurbance of 
the atmospheric equilibrium In balloon voyages I have myself 
found a distribution of temperature in a vertical direction, which, 
according to theory, should have given rise to a violent tornado, but 
there was no marked disturbance I have faith to belyve that 
in the near futme there ıs to be a marshalling of facts which 
shall establish true views of storm-generation, and even now 
there are many intelligent men who have grown restive under 
the present pure theories and mathematical analyses of atm®- 
spheric phenomena To my mind, the Dr Hann agitation has 
dong a great deal to open the eyes of orthodox meteorologists, 
and even “H F B” seems to be in a little doubt as to the 
final outcome of his views im relation to orthodox meteorology 
It seems to me all persons who are studying storof-genération 
and movements are realizing the absolute need of asoli@ ground- 
work of fact on which to base our views, and this is the gieat 
pomt that I have been contending for these many years 

Washington, D C , November 18 H A Hazen 





a 
Pror Hazen can alone speak as to what views he intended to” m 
advocate , a reviewer can only take count of such as are expressed ° 


or implied in the work he reviews, and the present writer 1s 
unable to see in the above letter any evidence that the quotations 

given from Prof Hazen’s work were not fairly :epresentagiwe of 
his text, or that they fail to justify the comments upon them 

That he 1s not alone in his inference that Prof Hazen ‘ appears 
to 1egard as inapplicable to the movements of the atmosphere, 
those laws of thermodynamics that are based on the results of 
Joule’s labours,” is shown in the following extract from Prof J. 

Hann’s paper in the September number of the Meteorologische 
Zeitschrift —‘*Da Herr Hazen so ziemlich alle Grundlagen, 

auf welchen man die Meteorologie in neuerer Zeit mit Sicherheit 
weiter ausbauen zu konnen yermeint, leugnet oder in Zweifel 
zieht, darunter selbst allgemeimane: kannte physikalische Gesetze, 
wie z B die adiabatische Temperatui-Aenderungen in feuchter 
Luft, so schent es zunachst allerdings uberflussig, sich mit 1hm 
in eme Kontroverse einzulassen, da der Boden fur eine Verstan- 
digung ganzlich fehlt” The passage referred to in this remark 
1s one of those quoted ın the present writer's review . 


x HFB. 


Araucaria Cones 


I am diawn to add, with your permission, a few words to what 
has already been written on the subject of Araucaria cones, by 
noticing that all your coriespendents speak of tregs situated in 
the south of the British Isles, or, at least, not further north than 
Cambridge, whereas it may be of equal, if not greater, interest 
to the Duke of Argy@l and otlfers to know something of the 
behaviour of “the Arauomria in the north of Scotland It also 
seems to me unfoitupate that many of the correspondents have 
omitted to mention the most mteresting point concerning the 
fruiting of the Araucana, vig the moncecious or dicecious 
character of the trees they desgribe Loudon, in his well known 
book on the ‘‘ Trees and Shrubs of Great Britain,” pronounces 
the Araucaita to be dicecious At that time knowledge could 
only be gained of it on its native hills In the ‘‘ Manual of 
Conifer,” published by J Veitch and Sons, fs figured @ branch 
from the moncecious treg at Bicton with both pollen and ovule- 
bearing catking It would be interesting to Jearn if many of the 
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trees now unger cultivation are moncecious, the tree perhaps 
adapting itself fo the enfprcéd solitude of its tew abode in 
afiens , However, it appears at present to be both moncecions 

and dicecious, like several other Conifer e 

In the grounds at Beaufort Castle, near Inverness, are several 
specimens of this A1aucarfa, producing only male or pollen- 
bearing catkins One, a particularly fine tree, has borne such 
pendent cones fer several years past Last week I had the 
opportunity of inspecting a rather famous A.aucaria at Conan,e 
the seat of S Kenneth Mackenzie This 1s said to be one of the 
first three specimens introdyged mto Scotland , the otger*wo at 
Edinburgh were, & believe, killed bythe severe winter of 1860 
Tne tree at Coħan has lost all its lower branches, and has 
grown but httle af late years, it, however, yearly produces 
the erect ovuleebearing cones, ahd abopt twelve yeais ago, these 
contained fertile seed Spgcimens giown from ghe seed of that 
year are still thriving at Gatrloch, on the north-west coa. of 
No fertile seeds ghave been produced since, and as 
there was no otha specimen certainly Within several males that 
could have pioduced the necessary pollen, we must cogclude in 
the absence of direct evid€nce that this 1s a diceqous tree, and 
produced the more ins gnificant male catkins on the one 
occasion only I therefore need hardly point out that unless 
the Argucaria at Inveraray 1s also provided with male flowers, or 
some ogher specimen similarly provided grows in the neighboui- 
hood, the Duke of Argyll may assmedly expect his lawn to be 
strewn next year with only empty seed-vessels 

In answei to Mr Gardiner, I may remark that I could detect 
wo difference in habit or fohage between the dicecious male tree 
at Beaufort and the moncecious one at Conan, the latter, however, 
1s so much damaged as to render c mparison difficult 

ADRIAN WEID BLUNDES.L 
The Abbey, Fort Augustus, November 30 
e 





Your correspondent, Mr A D Webster, in your issue 
of November 20 (p 57), states that the male catkins of the 
above tree are extremely rare as compared with the fruiting 
cones Ifthis ıs the case, though my own observations would 
have led me to the contrary opinion—the following instances 


considerable quanuties In the grounds at The Elms, Hough- 
ton, Hunts, there 1s a tree which for several years past has 
bdfne large quantities of the male “amenta,” giving to1", as your 
correspondent describes, a very striking appearance 
tree ın the same grounds has this year produced a single speci- 
men of the same nature, while a third, of the opposite sex, is 
also developing a fiutting cone, which will doubtless, in the near 
proximity of the pollen bearing ones, perfect its seeds 

Among specimens of the male cathins that I possess from the 
latter place 1s one which 1s “‘ double,” the floral axis being bifid 
It has occurred to me that this may be some slight indication as 
to the much-vexed question of the morphology of the ‘‘ amenta,” 
whether each consists of a serie? of monandi ous flowers or on- 


stitutes a single Aolyandrous one , the above monstrosity seeming | 


to pomt towards the former, as the bifucation of the axis of an 
enflorescence 18 a common phenomenon, that of a single flower 
being, on the contrary, much rarer 

I am not sure whether I should be right in generalizing from 
the comparatively few fruging examples I have seen, but in the 
cases which have come under my observation the female trees have 
been more distantly bianched than the male, where the ramifica- 
tion is considerably closer and more luxuriant 

Northampton, Decembe: 3 H N Dixon 
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Dry-rot Fungus 


THE ‘‘ beautiful giowth of fungus covgring the wall and floor 
(in a wine-cellar) to a depth of 4 inches, suggesting cotton-wool 
in form and colour,” referred to by ay H M,” 1s the de- 
structive dry-rot @Aferuleus lacıymans) And I would advise 
your correspondent to make war upon it without dey The 
cotton-wool form 1s an early sté&e of the fungus If Seglected, 
it will in a few months develop & leathery sheet, sending out 
tough leathery cords a quarter of an inch thick, with spore- 
bearing foldg of a rusty colour These spores will scatter 
themselves all tover the cellar, and will be difficult to 
eradicate , The mycelium of the fungus buries itself in 
any kind of wood, especially deal, *runs rapidly down tne 
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longitudinal fibres, and, as it goes, destroye the ‘‘nature” 5 


of the gyood, so that 1t snaps and crumblesgunder the Slightest 
pressure J have had to@eal with this pest ina range of cellars 
with a timber roof, and have faind the best remedy to be re- 
peated applications of -c&irosive. sublimate dissolved in mefhyl- 
ated spnit freely pamted on the timber, walls, or floor, wherever 
the ‘‘cotton-wool” fakes its appearance J had,'to cut away 
8 feet ın length of a 10 mch Memel beam which was permeated 
by the mycehum, and rottengtogthe core Between the end of 
this beam and the back of the recess in the brick wall in which 
it rested was a vacant space filled with the mature fungus ll of 
spores This @as two years ago I have been fighting the 
fungus ever since with the corrosive sublimate, and have nearly 
exterminated ıt The first aspearance of the cotton-wool should 
be attacked without delay F T Mott 
Birstal Hill, Leicester 


The Effect of Fog on Plants 7 

As my name appearg somewhat prominently in your note on 
the important inquiry into thg effect of fog on plants, may I 
explain that the experimental investigation ef the subject fiom a 
botanical point of view 1s entirely in the ableehands of my friend, 
Dr Oliver ? 


I am prepared, as stated in the Scientific Commuittee’s he 


circular, to examine any specimens of nts affected by dog 


which may be sent to me, but my share in the work does not go. 


beyond this 
The mnquiryis of very great interestboth to horticulturalists 
and botasists, and®I am glad that ıt has been noticed in the 
columns of NATURE e D H Scorr 
Royal College of Science, South*Kensington, ° 


London, S W , Decergber 6 e 
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Great Waterfalls 


WOULD you allow me to supplement my inquiries published 
in last week’s NATURE (p 105) by asking for a description of 
the Pambam-aiivy Falls in India, of which I have only the fol- 
lowing brief note —‘‘In the Travancore Hills between Tine- 


I have observed the male catkins on a tree . Velly and Travancore ıs situate the magnificent Pambam-arivy, 


It 1s a double fall, descending in the fit 

plunge from the cliff edge 1200 feet, and it can be seen fh a 

distance of forty miles ” ArTHUR G GUILLEMARD 
Eltham, Kent, December 9 


A Band of Light 


THE account of the so-called comet that was seen by Mr 
Eddie at Grahamstown (see NATURE, November 27, p 89) 
reminds me of the phenomenon seen some years ago in this 
country during an auroral display A band of light, in shape 
somewhat 1esembling a comet, was seen to move agfoss the 
sky, rising in the north-east and disappearing in the north-west , 
it moved, however, much faster than the comet-hke body leely 
observed, being in sight, as fai: as I remember, only one or two 
minutes, . cc 

Trinity College, Cambi.dge 

e 





Some Habits of the Spider 


In default of any othér 1temay be worth while to ĉall to*mmd 
the followmg record of the habit of certain spiders, alluded to 
by “A S E” —“ He saw great spiders with crowns and 
crosses} marked on their backs, who sat,in the middle of their 
webs, and when they saw Tom coming, Shook them so fast that 
they became mvisible” (Kingsley, "* Wate: Babies. ? 40) © 
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BOTANICAL ENTERPRISE IN THE WEST 
° INDIES ° 


e 
[TURIN G| the last twelve years considerable effort has 
been made to enlarge the sphere of action of the 
botanical organizations in the est Indies At the 
beginning”? of the period there were only two botani- 
cal establishments in this part of the world, one at 
Jamaica and the other et Trinidad Since that time an 
important botarfical gardey has been successfully 
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established at Buitish Guiana, and lately a scheme of 
botanicgl statiows has been put foyh to suit the crcum- 
stances of the smaller islands, desciibed in these columns 
(vole xxxv pp 248-250) This scheme of botanical 
stations for the West Indies has been very carefully and 
assiduously*fostered at Kew, and ıt appears now as if ıt 
wore likely to be fully carried out It was felt that the 
smaller islands under present ¢cucumstance¥ could not 
support any consideiable organization of their own, but, 
on tM@e otheg hand, if they jomed together, and affiliated 
their stations to one o1 other of the larger gardens there 
were good grounds for believing that satisfactory results 
would be attained 

Stations have been already established at Grenada, 
St Vincent, St Lucia, Barbados, and Antigua, while 
others are m course of being established at Dominica, gnd 
St Kitts, and Nevis The curators pf these stations are 
carefully tiained men (mostly from Kew), whose chief 
qualification is a thorough knowledge of horticultual 
methods as appli@d to tropical plants They devote 
themselves to the*’maintenance of the stations as centres 


**efo the growth and distribution of economic plants, and 


thgy carry on expepiments with the view of improving old 
or introducing ne@*industiies It may readily be gathered 
ethat the objects of these stations are thus of a very 

simple and unassumuf character They necessaitly work 
within narrow limits They cannot gi% much attention 
to plants of a purely @lecoratıve character, or, again, to 
the nfaintenance of larg® areas under cultivation as 
plêasue grounds The main object in view is to meet 
the speciaPcircumstances of the West Indies at the pre- 
sent time, and do all that 1s possible to encourage a 
diversified system of cultural industries so that they may 
not suffer so much as hitherto from fluctuations of prices 
in the chief staples 

It 1s believed that the Botanical station scheme will 
eventually meet the wants of each island in a simple and 
economical manner It will become the basis of a feder- 
atte fo. purely economic purposes likely to be generally 
beneficial both to the European planter and the Negro 
small propiietor The stations will, ıt 1s hoped, have 
the occasional supervision of the heads of the Botanical 
Departments at Jamaica and Trinidad, and they will draw 
from thence such supplies of seeds and plants as may be 
required fiom time to time for their special wants 

In the ogganization of the scheme successive Secre- 
taries of State for the Colonies have taken a warm interest, 
while the elaboration of the details has necessarily to a 
large extent fallen upon Kew As the scheme took root, 
the discussion of these details invglved a 1ather heavy 
burfien of correspondence It was eventually felt to be 
advisable both by the West Indian Governments imme- 
diately concetned and bythe Colonial Office, that one of 
the Kew Staff should p:oceed to the WestgIndies ın order 
to advise on the spot as to the various questions inci- 
dental to the successful start of the various stations The 
missi8n wks accordingly intirusted to the Assistant- 
Duector, Mı Mortis, who has had a considerable experi- 
ence of planting indu8tries both ın the Old World and in 
the New Mr Morr left by the mal of November 12, 
ang will be absent about gree months 
ee 





NOTES 


Mr W F R Wexifon, F RS, has been appointed by the 
Council of University College, London, to the Jodrell Professor- 
ship of Comparative Anatomy and Zoolegy, which was held for 
sixteen years by Prof Ray Lankester Mr Weldon ıs a Fellow 
of St John’s College, Cambridge, and 1s a lecturer on Enver- 
tebrate Morphology to the University of Cambridge „° 

THE Council of the Royal Geographical Society has agreed to 
grant £200 to Mr Theodore Bent togaid him in exploring the 
now famous rums in Mashonaland s, 
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ACCORDING to the Colores ang India, the important post of 
Supe: intenden? General of Education in the Gape Colony yll 


iiis 


fall vacant at the end of the present year, owing to thapretire, ° 


ment, after 30 years’ service, of Sır Langham Dale, KC MG 
This gentleman was in 1848 selected by Sir John Herschel to 
be Professor of Classics ın the South African College, Cape 
Town, and m 1859 was appointed to the offi@ which he now 
He also became Vice Chancellor of theggUniversity of 
the Cape of Good Hope in 1873 The value of the appointment 
18 £1000 Her annum è . 5 

Tur Whitworth Trustees have agded to their gifts to Man- 
chester 123, acres of land, knows as the Stfhley Grove Estate, 
purchased by thgm for £27,000, for a hospital under the direc- 
troneof the Owens College The site 1s alongside the Whitworth 


Park m . 


i ° 
ACCO®@DING to the will of the late Sır Eamon Chadwick, a 
trust fund is te be applied as the triStees shall” dirgct for the 
advancement of sanitary science By a codicil to his will, the 
testator suggests that the trustees may offer a cup of the value 
of £20 to Fe given annually, for a term of years, to ganitary 
authorities at home or abioad showing the greatest reduftion in 
the death-rate of the population in their district He suggests 
also the offer of a silver medal to the school teacher showing the 
best mental results of the half time principle, and a gold medi 
for district school managers obtaining the best results in subjects 
namtd 


` 


LasT week we referred, ın a leading article, to a Confgrence e 


convened by the National Association for the Promgtion -of 
Technical and Secondary Education for the purpose of consider- 
ing the best means of utilizing the new fund placed at the 
disposal of County Councils unde: the Local Taxation Act of 
this year for the promotion of education The Conference met 
on Friday, December 5, and was laigely attended Lord » 


Hartington, who occupied the chair, opened the proceedings * 


with a short speech, in which he urged that the best way of secur 
ing the fund will be to see that ıt ıs used for the purpose foi 
which it was originally granted, by stimulating existing instftu- 
tions in the work they are now doing, by adding a scientific and 
practical side to schools, and providing new schools where such 
do not now exist There are, he pointed out, many ways in 
which the grant can be applied, and ıt is clea: that one cut and- 
dried system cannot be applied throughout the country ‘Lhe 
system in urban districts must be different from that established 
1n agricultural districts The secretaries presented a report on 
the,working of the TechnicaleInstiuction Act and the Local 
Taxation Act , and afterwards there was a most careful discussion 
of all aspects of the question which the Conference had met to 
consider No formal motions were adopted, as several members 
of the Conference felt that they could not commit therr County p 
Councils to definite resolutions In the course of the discussion 
Sir W Hart Dyke assured the Asséciation of bis willingnéss 
m every possible way to co-operate with them Mi Mundella 
said the best result of the meeting would be if ıt insured the 
continuance of the giant ın the channel in which they wished ıt 
togo If this money was nog promptly utilized far education, 
it might revert to the Treasury No doubt embarrassment 
might be felt ın some lgpahties, bet he would recommend ın such 
case that the money shagld be placed in a suspense account, 
which the Act enabled them todo The total absence of pro- 
vision fo. mtermediate education had been a grave defect ın our 
system Vales had appropriatgd the whole fund, and stood 
higher in respect of intermediate education than any other 
part of the country 

Tue Second International O:nithological Congress will be 
held at Buda-Pesth ın May 1891 The Hungaran Conwnittee 


nvite all spectalists and membeis of Ornithological Societies to 
o 
9 e 
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attend the magtng There yll be excursions to various parts 
of Hungary of ®rmitholog&al interest An offifial programme 


«vill sl*oftly be published ¿ 


AT a meeting of the State Commissioners on Niagara Falls, 
held at New York on December 8, a report was presented from 
the State Engm¢er upon the survey which has just been made 
According to a telegram sent through Dalziel’s Agency, this ree 
port gives particulars of the recession of the Falls since 1742, 
when the first survey was made It shows that the teta? megn 
recession of thegMorse-Shoe Falls siace 1742 has been 104 feet 
6inches The maximum #ecession at one point 1s 270 feet 
The mean recagsion of the American Falls 1s 30 feet 6 inches, 
The length of the crest hasyincreased fom 2269 to 3010 feet by 
the washing away of the embankment The total area o$ re- 

* cession of the American Faðls 1s 32,90Q square feet, and that of 
the Horse-Shoe Balls 275,400 feet S 


. e 
Dr Brgcuaus, the well-known geographer, sied at Gotha 
on December 3 


THE death 1s announced at Warsaw of Herr Anton Waga, 
one ofghe most eminent Pol’sh naturalists, at the age of 91 


Mr R D OLDHAM, of the Geological Sm vey of india, has 
been attached to the military expedition into the Zhob country 
Bus pumcipal duty will be to inquire into the reported oil-fields 
m the Shirani country The last specimen examined by an 
expert has been declared of most excellent quality e 


A RESPATCH from Mexico states that an earthquake, lasting 
some mynutes, occurred there on the evening of December 2 
The shock was the severest felt for years, and the inhabitants 
rushed into the streets ın terror 


EXTENSIVE subsidences of cliff have taken place at Walton- 
on-Naze, Essex In one spot a surface area of 100 square feet 
k shid bodily down to the beach, carrying with it part of a road 
leading to Frinton Opposite the Marine Hotel, Walton, 
where the cliff 1s lower, a chasm large enough to berth a Thames 
stegmboat has opened in the sea-front The Zmes says that 
landsfips have resulted from the loosening of the soil of the chiff 
through the action of springs, rather than from the direct attack 
Of the sea 


THE Decimal Association has issued a pamphlet containmg 
a popular explanation of decimal coinage, weights, and measures, 
by Sir Guilford Molesworth and Mr J Emerson Dawson 
The information 1s condensed as much as possible under different 
headings, all examples and evidewce in support of the statements 
put forward being relegated to appendices 


AT the meeting of the American National Academy of 
Sciences at Boston on November 11, 12, and 13, the following 
epapers were presented —On the primary cleavage products 
formed ın the digestion of the albuminoid, gelatine, by R H 
Chittenden, on the classification and distribution of stellar 
spectia, by Edward C Pickerig, on the relation of atmos- 
phere electricity, magnetic storms and weather elements, to a 
case of traumatic neuralgia, by R Catlin, on the growth of 
children studied by Gelton’s m@hod of percentile grades, by 
Henry P Bowditch , on electrical oscillations in air, together 
with spectroscopic study of the*motions af molecules in electrical 
discharges, by John Trowbridge , someeconsideratfons regarding 
Helmholtz’s theory of dissonance, by C harles*R Cross, a 
critical study of a combined metre and yard upon a surface of 
gold, the metre having subdivis@ons to two millimetre8, and the 
yard to tenths of inches, by W & Rogers, on evaporation as 
a disturbing element in the determmation of temperatures, by 
W A Roge%, on the use of the phonograph in the study of 
the laigyuages of the American Indtans, by J Walter Fewkes, 
on the probable loss ın the enumeration of the coloured people 
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; felt at almost exactly the same instant 


of the United States, at the census of 187, by Frantis A y 
Walka, on the capture, of periodic comdisgby Jupttes, by H 
A Newton, on the proteids of the oat-kernel, by Thomas B 
Osborne, on the present aspect*of the problems concegning 
Lexell s comet, by S C Chandler, the Gieat Falls coal-field, * 
Montana, its geologfcal age and relations, by J § Newberry, 
notes on the separation of the oxides 1g cente, samaiskite, @nd e 
gadolinite, by Wolcott Gebs, on the relationships of the 
Cyclopteroidea, by Theo Gill, on the origin of electro-magnetic 
waves, bł Amæ E Dolbear . 


A PAPER by Mr W B Mason ım the Transactions of the 
Seismological Society of Japan deserves the attention of all who 


take special interestin seismology It containsa list of earthquakes ® 


recorded at telegraph stations in central and northern Japan 
frof August 11, 1888, to December 31, 1889 Mr Mason, 
while allowing for vardus sources of uncertainty in the observa- 
tions, thinks that som@°results, may be deduced from what are 
still meagie statistics Thus of the 151 earthquakes 1ecorded 
in Tokio only 89 were felt at the other telegfaph stations Some 
of those which were felt at all the stations seem to have been e 
n other words, there 
was no indication of a progression of te earthquake from 
point to point 


es 
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THE Bgoolfyn DStitute is making most praiseworthy efforts 
to raise the standard of geographical@eaching ın the United 
States Through its Department” of Geography it wil? open, 
about the new year, an exhibitioneof specimens of the best g@o- 
giaphical text-books, maps, atlases, globes, rehels, meédels, 
telluria, and other apparatus used in the vaiious countries of 
Europe and Ameuica ın their courses*of gergraphical mstructign 
The collection will be exhibited first in the building of the 
Brooklyn Institute, then in New Yoik, Philadelphia, Boston, 
Baltimore, Washington, Chicago, St Lows, and other great 
centres of population The entire collection, with the eacep- 


1 tion of specimens which have been lent, will afterwards De 


arranged as a permanent exhibition m the building of the 
Brooklyn Institute Serence, fiom which we learn these details, 
says that, ın connection with the exhibition, the Brooklyn Insti- 
tute 1s collecting material for a comprehensive report which it 
will publish regarding the position and methods of geographical 
instruction in America and Europe 


e 

THE Chief Signal Officer of the United States has just issued 
his Report for the year ending June 30, 1890 It shosvs that 
the meteorological department is yearly increasing in extent and 
importance , the duties ficlude the issue of forecasts and sigrm 
wainings, the gauging of nvers for navigation and flood-warn- 
ings, the reporting of temperature and rainfall conditions for the 
cotton interests, tye display of frost-warnings in the interest of 
agriculture, and the notification of advancing cold waves for the 
benefit of the geneial public The average percentage of suc- 
cessful weather forecasts aifounted to 826 Long timé fore- 
casts are also issued at the discretion ef the forecast official, 
with successful percentages of 81 6 for 48 hours, and 80 § for 
72hours The demafds for daily weathtr charts have increased. 
to a remarkable extent , the subscrtion for them, 1s two ceists 
a copy The co operation with the Meteorological Office m 
Paris ıs continued » each night a cablegram ıs sent to the latter 
office summarizing the synchronous metéebrological observations, 
gales, derelicts ang dangerous ice of the western Atlantic for the 
previous five days, together with the current weather conditions 
of the United States Part of this infomation 1s regularly pub- 
hshed th the Paus Buletin Jnte:natsonal The Report states 
that a card andex of the stations in the United «States at which 
meteorological observations have ever been taken is being pre- 
pared , when finished, ıt will afford a comprehensive history of 
the climatic observations in that country Various important 
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“scientific researclæs are being carried on, among them the | were required to fill gaps if the collections Abnidgments of 


accurate * determingtpn of the velocity of the windy and the reports of these various expeditfingwill be, foprid in the first 
» 





more partucuħrly its actual pressure during violent gusts, by number of ‘‘ The Records of the Austrahan Museum” . e ae te 

Prof gMarvin, the relation of the dewpoint to the subsequent . 

®movement of the storm centre, by Captam Allen, and the AT the request of Prof Baird, Mr, William Palmer accom- . 
. determination. of the average destruction® caused by torna- panied the United States Fish Commission schooner Grampus 


doem, by Prof "lazen The average number of persons killed | 0n her summer cruise m 1887 for the purpose of, observing and 
~ by them 1s r02 yearly—whicheis econsiderably les$ than the | @llecting the fish eating birds, together with their eggs and 
number killed by hghtning These reports will be eventually | YOS | Mr Palmer contributes to the Proceedings of the 
printed as appendices to the General Report œ g Umited Stetes National Museum (eol xin, pp 249-265) a 


record of his observations® and this has nove been printed 
AT the meeting of the Linnean Qociety of New South Wales | Separately He treats each species Briefly „As all on board 
. on October 29, Mr J J Fletcher read a papei presenting con- | were interested in the matter, ang frequently called his attention 
» © tributions to a more exact knowledge of the geographical | to birds seen by them, he believes his st contains all the species 
distribution of Austialian Batrachia While the broad facts | that @me within a reasonable distance of the vessel It might 
relating to the geographical distribution of Australian Batraéhia naturally be supposed tha on a cruis@ of this character sea-birds 
are fanly well known, much yet remains fo be learnt respecting | would be found to be generally numerous, but such was not the 
details, especially in regard to inland fofms, since the species | case With few exceptions, and thése mainly’ on, breeding 
were originally described chiefly as they came to hand and with- | islands, birds were very scarce, most of the many spectes having 
° out reference to theegeneral batiachian fauna of the particular completed their migrations, and being in the far north or inland 
** docalities from which the types came, and with very few excep- | As to the relative abundance of the species, Mr Palmer places 
tions from coastal habgtats In Mr Fletcher's paper, the first | the most prominent in the following order puffins, %hear- 
of what promises t@&'be a useful series, three fairly complete waters, black hagdons, murres, and gannets Good skins 
“collections are recorded fiom Dunoon, Richmond River (12 were made of the greater number of the spectes, and in many 
species) , Guntawang, nest Mudgee (13 specigs) , aad Dandaloo, y 

















cases, also, eggs, embryos, and young m various degrees of 
E Bogan River (10 species), and comparisons me fstituted plumage, aia aa i The Cae visited were as Pilews 
between, the Batrachia of thgse localities and those of Port the MagJalen Islands and Bird Rocks, in the Gulf of St 
Jacyson, the Blue Mountains, and Illawarra Lawrence, St John’s, Funk Island, Seldom Come By, , 
* a In the report on the Chillmgham cattle, read at the British Cape Freels Penguin Islands, Toulinguet and Cana@a By, m 
Association ın 1887, the followmg statement 1s made ‘‘ The Newfoundland , Black Bay and Mingan Islands, SSuthern 
catte live on good terms with the red deer, but they will not Labraaor, and Percé, Canada The ume covered was from 
tolerate fallcw-deer or sheep in the pak” With regard to this July 8 to August 31 
statement, Mr C Oldham, of Ashton on-Mersey, says in the Mr J M Coone records, ın the new number of the Journal 
Decemb number of the. fender that on September: 13 Tast; of the Bombay Natural History Society, the following mstance * E 
ps when at Chillingham, he watched a small party of fallow-deer y y Ys g È 


of an exceptional method of hunung which the panther 1s 
occasionally forced to adopt Mr Coode was lately asked by 
the Patel of a village in the Amraot: district to accompany hyn 
one evening to a forest nursery of young bamboo shoots, to assist 
m killing a luge boar which nightly visited the place and did 
immense damage They waited for some time, when, Just as 1s” 
was getting dark, they heard the short guttural sound of a 
panthe: and heavy footfall of some running animal The noises 
came nearer and nearer, until a nilghat and a panther could be 
distinctly seen against the sky line, the former bemg chased by 
the latte. The milgha: kept moaning, and was evidently in an 
abject state of fear The two fan round im a circle of about 
160 yards diametei, within 30 yards of where the observers 
were standing, and passed them twice, both animals making a 
their respective noises They then disappeared, but Mr Coode 
has reason to believe the nilghai got away ° 


for seme time, as they fed on the hill-side with five of the white 
cattle , and the keeper, Michie, assured him that both red- and 
o fallow-deer hve in perfect harmony with them, and, 1f in any 
way alarmed or disturbed, generally seek safety in therr company 
The editor of the Zoologist adds that m Mr Assheton Smith’s 
park at Vaynol, near Bangor, where he has just spent some 
weeks, white cattle and 1ed- and fallo-y-deer roam together, and 
no such hostility as that above referred to has ever been noticed 


THE Y%gllections of the Australian Museum, Sydney, are 
being steadily incieased In the report of the trustees for 1889, 
just #eceived, ıt 1s stated that the principal purchases during the 
year were a collection of shells comprising some 15,000 species, 
and a collection of minerals, including specimens of gold from 
various parts of the world other than Awstiaha Several 
collecting expeditions were sent out with satisfactory results 
The principal of these were —(1) To Mount Kosciusko (Mr R 
Helms, collector), where an extensive collection of insects and 
other specimens from hagh altitudes, including many not pre- 
viously represented in the Museum, was obtained (2) To the 
Bellenden-Ker Ranges, horthgeastern Queensland (Messrs E J 
Cafn and R Grant, collectors) This expedition obtained many 
rare mammals and birds of interest, including the remarkable 
tree kangaroo (Dendrolagus lumholizt), ank a new species 
of Petaurista, as well as a recently described new bower bird 
(3) To Moung Sassafras, Shoalhaven District (lr R Etheridge, 
paleontologist, and Mr J A Thorpe,” taxidermist, acting as 
collectors) This journey was undertaken with the wew of 
obtaining some abonginal remains, said to be concealed ma 
rocky recess at Mount Sassafras The expedition was successful 
in obtaining the remains sought for, and in other ways (4) To x 
Blackhead, {llawarra District (MreA J North acting as Messrs R FRIEDLANDER AND SON, Berlin, have just®ssued 
collector) This was a short trp, to obtain certain fossils which | a catalogue of books relating to Invertebrata It includes a very 
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THE followmg are the principal Gntents of the Journal df ° 
the Bombay Natural History Society (No 3, vol v ) —On new 
and hittle-known butterflies from the Indian region, with 
descriptions of three new genera of Hesperide, by Lionel de 
Niceville (with plates), Bombay grasses (Part 2), by Dr f C . 
Lisboa, on new and little-known Hymenoptera fiom India,’ 
Burma, and Ceylon, by, Major Cg T Bingham, Forest Depart- 
ments, Burma (vith plates) , mules, by J II Steel, notes on the 
larvee and pupae of some of the butterflies of the Bombay Presi- 
dency, byJ Davidsonand E H Aitken (with Pates) , the butter, 
flies of the Central Provinces (Pait 3), by J A Betham , notes 
on the economic botany of the @Cucurbitacece of Westein India, 
by Dr W Dymock, list of Chin-Lushai butterflies, by Lionel 
de Niceville 
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large numbe? of important @works on the spgcial branch of 
. 2elogy to which it relates 


In our fifth note, on November 27, p 87, for Frana vead 
“Trana ° 


AN important, paper 1s contributed by MM Barbier and Roux 
to the current number of the Bulletin de la Société Chunigtte, 1% 
which are déScribed the final results of an elaborate experimental 
investigation concerning the relations between the eptital dgs- 
persive power of “the alcohols, ethe:®, and fatty acids, and their 
molecular weight and cosstitution The relations brought to 
light, as mighy perhaps have *been eapected, are of the most 
regularly systematic charagter, and capable of expression in a 
few simple generalizations The experimental portion of the 
work consisted m determinations of thg refractive indices of the 
hquid in question at known temperatures, and for tWo widely 
separated lines of the sp&trum of wave lengths àa and as A 
measure of the dispersive power 1s then afforded by the amount of 
the difference between the values of the two indices thus obtained 
It has also been shown that if the well known expression of 


B 


e 
Cauchy, 2 = A + fel +  , for the refiactive index z be 


adopted, and for all practical purposes the expression ap- 
“pears to be sufficiently approximate, the constant B is a true 
measure of the dispersion This value B ıs termed by 
MM Barbier and Roux the dispersive power In onder,ghow- 
ever, to elimmate differences due to the unavoidable differences 
of t@mpe®ature at which the various determmations are made, 


es 
the conventional expression 8 , where d 1epresents the density 


of the liquid at the temperature of observation, 1s em- 
ployed in the comparisons, and ıs called the specific dis- 
‘persive power The value of B 1s readily calculated from the 


= two determmations of refractive index by means of the formula— 


s . , a Ab 
The general conclusion arved at from the experiments upon 
ethe alcohols ıs that “the dispersive powers are continuous 
functions of the molecular weight, and they increase with 1n- 
creasing molecular weight in the fatty series, and decrease with 
ascending moleculai weight ın the aromatic series” Simularly 
as the result of the investigation of the ethers, ıt was found 
that “the value of the dispersive power augments with 
the molecular condensation "e Tt was further 1emarked,that 
“the values of the dispersive powers of isomenc ethers 
are practically identical” In wlustration of this latter 
pomt, which appears to show that the dispeision practically 


e depends alone upon the molecular weight of the substance, it 


may be noted that ordinary ethet, ethyl oxide, and the isomeric 
mixed ether, methyl propyl oxide, both possess the same dis- 
perstve power, as do also propyl ether, ethyl isobutyl ether, and 
methyl isoamyl ether It was also curiously observed that in 
(C, Ho, = 1) 

O, ın which the un- 
Ca Ha +3) / 
saturated allyl radicals occug, the specific dispersive power 1s 
approximately the same for all the members ofghe series, while 


my o 
or the mixed ethers of the serres ie >O, in which the 


(Cn Hon +1) 
still further unsaturated aromatic radicles aie mtrôduced, the 
value actually diminishes as the molecular weight increases 
The very important conclusion was also arrived at that the 


specie molecilar dispersive power EM, where M repuesents 


molecular weight, of a compound fs equal to the algebraic 
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sum of the specific molecular dispersive powers of its con- 
stituents Precisely analogous results wefeeobtamed grom the 
experiments upon the liquid fatty acids, confirming the main 


generalization that disptrsion 1s a true function of the molépular | 


weight è 
THE additions to the Zoological Society’s Gardens dugng 


the past wetk include a,Bagbary Ape*(Macacus inuus 8) from? 


North Africa, presented by Madame Ruoy, a White fronted 
Capuchin (Cebys albifrons 3) from South Ameyca, pr@ented 
by Mrs Akers-Dougfas, a Pinche Monkey (Midis edzpus 2) 
fiom New Granada, presenged by Mr J Barry O’Calhghan , 
a Himalayan Bear (Ursus irbetanus Ẹ ) from Beloochistan, pre- 
sented by Mr B T Ffinch,C MZS , a Common Raccoon 
(Procyon lotor) from North America, presented by Mr C E 
Brewerton , a Greater White crested Cockatoo (Cacatua c®stata) 
from Moluccas, presented by Mı C J Cassirer, a Blue and 
Yellow Macaw (47a arar aung) from Brazil, presented by Mr A 
Cohen, a Pennants Parrakeet (Platycemeus pennanti) fiom 
Australia, presented by Mrs Moon, a Water Rail (Rallus 


aquaticus), British, presented by Mr T E Gunn, two Alle’ 


gators (Adhgator mississippiensis) from Floda, presented, by 
Mr Henry Birkbeck , two Snakes (P¥acophas melanoleucus) 
from New Jeisey, U S A, presented he Morton Middleton 7 
two Snow Buitingg(Pleclophanes ntvales), European, purchased , 
a Vulpie Phalanger (Phatangrsta vil na), born in the Gardens 
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THE PHOTOGRAPHY OF SOLAR PRoMINENC#s —Mi G 
E Hale, of Kenwood Physical Observatory, Chicago, de-cribes* 
in Astronomische Nach uhten, Ng 3006, the results of some 
attempts made last winter to photograph solar promtnenges 
One of the methods employed ıs to alter the rate of the diving 
clock of the equatorial, so that a prominence may move slowly 
across the slit of a spectroscope adjusted radially on the sun’s 
image <A prommence lme, say C, 1s biought into the centre of 
the field of the observing spectroscope, and at the same tipe 
falls upon a photographic plate having a motion such that the 
radius of curvature of the sun’s lımb upon tt is the same as that 
of the focus of the equatorial 

A second method proposed is to use a stationary solar image 
and photographic plate, with two slits in uniform motion—one 
the iadial sht of a spectroscope, the other a slit moving 
directly in front of the plate 

The plates have been stained with cyanin, alizarin, and eryth- 
rosin for the photography of the prominence lings C and Dg, 
utihzed in the experiments The work 1s to be resumed shortly 
with a rotating cylinder, having upon its circumferenge a strip 
of dyed celluloid film moving acioss the focus of the observing 
telescope, instead of ehe plates previously used If this be 
done, and a umform motion given by a good clock or clep$dra, 
some definite results may be expected 


THE FREQUENCY oF Mz1rorRs —MM Terby and Van Lint 
made some obsefvations of the relative frequency of meteors on 
August 9 and 10, 1890 (Bulletin de V Académie Royal des 
Scvences, Brussels, No, 9, 1890) An inspection of the observa- 
tions tabulated shows tha@ before midnight an observet whose 
field of view embraced one fifth of the horizon, saw from three 
to five meteors in fifteen minutes This number was increased 
after midnight, howgvei, so that an ohseirver, viewing one-sixth 
of the sky, saw from five to sixgmeteors in the same interval 
On August 10 a maximum appeared to be regched bet@een 
12h 30m and 13h 1m, the average 1n that interval being one 
in two minutes „Only two meteors were observed whose bril- 
lancy was comparable with that of Jepiter The trains were 
few, and of short duranon 
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THE ANNIVERSARY OF THE ROYAL 
0 SOCIETY 3 


THE “proceedings of every anniversary meeting remind us of 
the losses which the Society has susfamed during the 
preceding year by the deaths of several of its Fellows Of 
* Presidential addgess delivered by Sır George Stokes a@the anniversfry 
meeting, December 1 e 
oe e e e se 
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those whom we Save lost during the past year, some were | brate skeleton . Notuxthstanaing ghe laborious mature of his 

distingurghed for ten? scientific labours,some were well ®nown | piofession, he managed to find time Mr his scientific pursui, 

in the world ‘at large Of several, full obituary notices have | and our Transactions contam a large number of papers evhich « 

appeared or will appear in the Proceedings, but it will, I think, | came front his pen, and are illustrated by elaborate drawings 

ebe in’accordance with the wishes of the Fellows that I should | So highly were his biological researghes thought of, that for 

say afew words on the present occasion about some of those | several years means were found, through an application of a 

whom we have lost portion of the Government Grant, for enabling him to dispense 

° e Rev Stephen J Teiry, 5 J , whose name is yell-known | with the laborious work of his profession, and dévote himself to 
| 
| 
i 








m connexion with his accurate Înagnetic observations, and his | stience His genial disposition and vivacity of nanner, and, 
labours ın the domain of solar physics, was last year elected a curiously enough, his personal appearance, reminded one of 
memb& of th@Council It was known that he cguid net attend | Fawaday @ ° 

the first meeting, for he would be on his wdy to the West Indies 
to observe the total solar eclipse of {he 22nd of December, but 
we loohed forward to having him at the meetings of our Coun- 


Dr James Matthews Durtan, who died suddgply from heart 
disease, was eminent as an obstetric physician, and was a man 
of singular straightforwardness ofharacter ® 

Our Fellow Charles Hamifield Jones died on September 30 
ment, for a telegiam wmch arrived shortly after the day of the | His chief scientiftc labours lay in the domain of pathological 
eclipse brought the sad intelligence of his death Ihs illness | anatcfay 
began Shortly before the day of the eclipse, but he did not suffer Alexande: John Elhs, who died on*October 28, devoted great 
it to mterrupt his preparations, but workéd on to the end as far | attention fo philology and to the theory of Me perfection of 
as his faiting strength would allow ‘Fite observation of total | musical sofinds, and translated v Ifelmpoltz’s work, ‘‘ Tonemp- 
solar eclipses was a bganch of sola? physics to which he had paid | findungen” Ife had, shortly before hs death, reeeived an 
special attention, agd, considering the cucumstances of his | honorary doctor’s degree from the University of Cambridge * 





. death, we may regard him as a martyr to science, while at the Duning the last year we have lost two out of our thiee senior 


ame time his kindly disposition ensured attachment from all | Fellows, Christopher Rice Mansel Talbot, a Fellow also af the 
whogknew him Linnean Society, who was elected our Fellow in 18319 and 
Wilham Lewis Fetfinand Fıscner, who was a fiend of mime j still more recently, an fact only a few days ago, Sir John Francis 
Sor more than forty years, was a German by birth, and was | Davis, who was elected as long ago as 1822, and died at the 
educated in that countrf He came to Cambridge later in | very advanced age of ninety-six 
lfe than most men commence residence, emtering at my own | ‘Ihe number of Fellows elected before 1847 1s now reduced to® 
college, Pembroke At @e time when he entered he was only | eighteen, so that in any statistical calculations of the effect of 
imperfegly acquainted with ehe Enghsh language He took | the statutes of 1847 on the number of Fellows, the present 
ae degree ae ae hee ae as out ne rangler i He | prea of Society way be taken as pcne ee i 
obtained a fgllowship at Clar® College, and, after some time, e Committee appointed in I o consider the best mode 
evas elêcted Professor of Natural Philosophy in the University of administrating the fund, which was inaugurated in Wsg0, for 
of St Andrews, at which town he contmued to reside till his ' founding a memoual to our late emment Fellow, Charles 
ee and lis widow still sesides He was remarkably well , Darwin, have now presented then report, which has betn 
acqifamted with what had been done ın physical science adopted by the Council It has been decided that the proceeds 
In the middle of January we lost, in Lord Naprer of Magdala, į of the Daw Fund be forthe present applied Biennially in 
a man of world-wide reputation, who had been a Fellow of the , 1eward of work of acknowledged distinction (especially in 
popty Ior more ihan wont hren coe À. sketch of his life biology) in Be field in et a Darwin hımself laboured , 
as already appeared in the Proceedings that the award consist of a medal in silver or bronze, accom- 
The eminent physician Sir William Gul, who for some con- | panied by a giant of £100, that it be made either to a British 
siderable time had been ın failing health, was taken from us at ! subject or to a foreigner, and without distinction of sea, and 
J gner, , 
the beginning of this year The Fellows have already ın their | that the awad should be conferred at the same time as other 
ands a sketch of his life medals at the anniversary s 
In Febiuary there died, at an advanced age, om Fellow Sir It was further intended, ın accordance with Mr Darwin’s 
Robert Kane, who was eminent among what we may regard as | known views, that, as a rule, the award should be made rather 
the last generation of chemists A biographical notice of him | for the work of younger men in the early part of their career 
18 olay ah hands of the hae Jal than as a rewaid to men whose scientific career 1s nearly 
obert Wiljam Mylne, who died in July, was twelfth im | finished 
direct descent of a family of architects and engineers, hts direct The Committee appointed at a meeting of the Council held 
Sates geving had ae ceo of new buildings for Holyrood | immediately before the last anniversary meeting of the Society, 
alace in she reign of Charles the Second He had still in his | to set on foot a memorial of our late Fellow James Prescott 
possession the correspondence relating to, that wok Hus own | Joule, have naturally not got quite so far in their work They 
Workday cheny in hydraulic enineelng and the geology of the | decided that the memona! should fake an international character, 
south-east of England, especially the London area, and in ad- | and should have for its object the encouragement of research in 
me rent me copie of new a in the City physical science, and should also have in view the erection of 
eneral Sir John Henry Lefroy, who died last April, com- , some personal memorial in London The subject was accord- 
past the ae of a poles and of his 1espõrisble offices zi ingly brought to the notice of a number of scientific men abroad, 
sovernor of Bermuda, and, for a time, of Tasmania, with , from many of whom favourable replies have been received 
active scientific work in relation especially, to terrestrial magnet- | The Joule Committee have resolved, ‘That the balance of the 
nee ie eh hiss ae ree By a post as director of | fnd, after es a eee peronai pono i Leet 
ma vations a elena and at Toronto e 18 | ferred to the President ouncil, an ellows of the Koya 
the author of a treatise $n the subject, and has entered into | Society, and that the President and Council be requested to 
some inyestgatións bea i possible ove of locat magnetic , undertake the administration of the proceeds in such manner as 
Irregularities, waich seem wellgdeserving of consideration may appear to them most suitable for the encouragement of fe- 
Si? Waringgon Wilkinson Smyth, who was so high an | search, both in England and abroad, especially among younger 
authority on all that relates to mining, and geology as bearing | men, in those branches of physical science more immediately 
upon it, was one of our Fellows who repeatedly served on our | connected with Joule’s werk ,” an@, also, ‘‘ That the treasurer 
eee and on ae cana ana Dy me Sound judgment | be instructed to ætaın for ge present a sum not exceeding £300 
aided us in oui deliberations ough his health had been | for the expenses ef the medallion, and hand over the balance to 
fulng for eo tus an arg vpon 5 me staring sad ao re ener de e T F ellows of the Royal Society i i 
enness wi e 1emembere: y many of the Feilows tha 1s offer of the Joule Committee was accepted with thanks 
he was present at our conversazione on 18 June, and next by the Courfcil, but the further cdhsideration of the steps to be 











morning he breathed his lasẹ He was widely known as a’man | taken has not yet been entered of Meanwhile the treasurer of 

of science, and was honorary Fellow of various societie§ on the j the fund has handed over to the treasurer of the Royal Society 

Continent In h¥m I have lost one who was formerly a col- | a sum of about £1,400 e 

league of my own as lecturer in the School of Mines In 1663, when the second charter was granted to the Socety, 
eilham Kytchen Parker held a wery high place amohg | a body of statutes was drawn up for regulating vanous matters 

biologists ın relation especially ge the homoldgies of the verte- | not fixed by cha.ter Alterations have since been made from 
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ume to time,gas provided fo, in the statutes themselves The ' imperfect, has been contmued In the cours@ of this work the 
last considerabde alteratiog was made in 1847, When the present Couneil have, upon the recommendation @fgthe Librgiy Com- 

.° „Syste was intioduced, according to which the Council select mittee, distributed some 1500 volumes, consistmg ‘partly of 
from the candiaates, other than those who have a speci® privilege duplicates and partly of wotks of small scientific value, qmong 
as to coming on for ballot, a definite number whom they recom- various public institutions The catalogue of the manus pts, e 
mend to the Society for el8ction, and the election takes place on : which I mentionedgn my last year’s address, as about to be com- 
one definite day ın the year A few changes, of less importance, merced, has been completed during the past session The 
have been madessince that ture, and experience has pointed out ' maps and charts, the pictures aną busts, have also Beene 
the desirabiljty of some changes of detail, chiefly as regards thè catalogued’ and the collection ef the manuscripts of memons in 
mode of dealing with papers A committee was appointed last , the Philosophical Tiansactions, the Proceedings, and the 
session, and continued at tke commencement of theapr&sen*sto | Aichives, havg been completed, the binding of them ® now 
revise the whole body of statutes, weth a view to bring them into | going forward ° 
stricter conformity with exjsting practice, and at the same time With a view to increasing the circulation of the Soctety’s 
to propose furthæ changes, should any such appear desirable ' publications on the Continent of Europe, Messrs Friedlander 
The Committ@e have now reported , put as the session was near ' and Son, of Berlin, have lately been appointed additional agents A 
its end, and the subject wes one requiring fullgcorsideration by | for their sale 
the Council, the 1eport has been merely received and ented on The Royal Society has always been ready to assist the 
the minutes, and it has been left to the Council that 1s to be | GdVernment of the day when requested so to do, by expressing 


elected to day t@take such further steps as may appe&i to them 
desirable Š ú e 

Some af the proposed alterations relate to the mode of dealing 
with papers which are communicated to the Society, whic 1s a 
matter of practical business that may well be left to the judg- 
ment and experience of the executive body But some points 
have geen raised which ıt seems desirable to biing to the notice 
of the Fellows at large, in order that they may have an cppor- 
tunity of considering them before a final decision 1s come to by 
the new Council 
* The question has more than once been raised whether, 
considering the increase of population and the more general 
diffusion of scientific knowledge which has taken place within 
the last forty yeais, the number of candidates to be selected by 
the Council for recommendation to the Fellows for election 
might no? now, with advantage, be made a httle larger than 
fifteen? the number at which ıt was fixed in 1847 On this 
question there was consicerable difference of opinion in the 
Committee, but the majority were in favour of keeping the 
number as it 1s at present 

Connected, to a slight extent, with this question is another, 


. Whether the Council should not have the power of recommending 


to the Fellows for election, ın addition to the fifteen selected 
from among the candidates on the ground of scientific merit, a 
strictly limited number of nen of very high eminence m other 
ways The Committee recommend that such a power be en- 
tifiséed to the Council, the number of Fellows who have been 
thus elected, existing at any time, being limited to a maximum 
of twenty-five, and the number elected in any year to a maximum 
” of two 
The question was also discussed whethe: the maxımum 
number of foreign menbeis, which at present stands at fifty, 
should be increased, and was decided ın the negative 
Another recommendation of the Committee which perhaps it 
may be as well to mention, is one enabling the Council, in any 
yeai, to regulate for the ensuing year the length of the Christmas 
and Easter holidays At prestnt the weekly meetings ane re- 
sumed m the second week after Christmas week, and there 1s 
then no intermission till Passion week, though the earlier portion 
at least of this mteival ıs a time during which papers intended 
for reading do not usually come in so frequently as towards the 
® end of the session. According to the statute in force till 1888, 
thiee of the ordinary wgekly meetings between Wh t Sunday 
and the last meeting ın June, weve cut out by the Whitsun holiday, 
Ascension Day, and the annual election of Fellows , and as at 
that time of year papers commonly come ın pretty frequently, 
there was a considerable congestion of papers towards the close 
of he session This congestion was partially relieved by an 
alteration of the statutes, which @me into force in 1888, enacting 
that an ordinary meeting should be held at the conclusion of the 
Annual Meeting for the elecwon of Fellows , but the fact that 
the proportion between the number of meetings held and the 
number of papers that come in valies a goog deal with the 
season, seems toerender it desirable that the regulation of the 
number of meetings should be rather more elastic, and should to 
some extent be left in the hangs of the Council ° 
Since the last anniveisary Swenty-five memoirs have been 
published ın the Philosophical Transactions, contain.ng a total 
of 1068 paggs and 72 plates Of the Proceedings, eleven num- 
bers have been assued, containmg 1165 pages 
Inthe library, the work of making room for growing series, 
and of obtamimg volumes or parts to ecomplete series that were 
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its opinions or offering 1ts advice on questions involving special 
scientific knowledge eeLast year I received, as your President, a 
request from the President ofehe Board of Trade that I should, 
m conjunction with two Fellows of the Rofal Society nominated 
by me im consultation with the Council, &xamine a report in 


two parts presented by the Corporation of the Tiimty House toe" * 


the Board of Trade, relative to lighthouse illuminants, and ex- 
press our opinion whether the conclusion ef the Trinity H8use, 
as set forth in their Reports, are justified by the recoids of the 
experiments contained therein Lord Rayleigh and Sir Wilham 
Thomson wéfe aslgd, and consented to join me as referees, and 
our Report was come time ago sent 1g to the Board of Trade 

Another subject ın which scienigfic principles are blended with 
practical application, is that of colour blindness in its relation 
to the correct perception of colomred signals used at sea and in 
the railway service It 1s easy to understand ‘what seriou 
accidents might be occasioned, for instance, by confusing re 
with green , and so well 1s the liatylity to such confusion, aris- 
ing from a not very rare abnormal condition of colou percgption, 
understood at the present day, ‘hat persons who propose to 
engage in service at sea or on the railways aie now, as a matter 
of course, examimed as to therr perception of colour But, 
glarıng as the difference between 1ed and green appeais to 
persons whose vision is normal, the detection of those who 
are lable to confound them, and who, for the most part, are 
quite unconscious that they see colours differently from people 
m general, 1s by no means so easy as it might appear at first 
sight , and there appeared reason to thirk that sometimes the 
tests applied are defective, and let pass persons who are afflicted 
with this peculiarity of v.sion, while, on the other hand, they 
may lead to rejection of persons whose vision 1s normal, perhaps, 
after they have engaged in their course for life in gn employment 
for which normal vision is demanded Mr R Brudenell Carter 
wrote a letter to us suggesting that we should appoint a committee 
to investigate the subject of colou: blindness, and afterg@iscussion 
of this proposal I was requested to write a letter to the President 
of the Board of Trad@informing him that, should the G@gvern- 
ment desire 1t, the Council will be prepaied to appoint a com- 
mittee to consider the whole question of colom blindness A 
reply was received from the Board thanking us for the com- 
munication, and@saying that they regarded with satisfaction the 
proposal of the Council to appoint such a committee A 
commuttee has accordingly been appointed, and has held several 
meetings, and examinéd s@veral witnesses , but thë subfect is a 
wide one, and the committee have not yet brought their labours 
to a close . 

The proceedings qf to-day bring to an end my long tenure of 
office in the Royal Society, which has extended now over thirty- 
six years, during the last five of which I have held ghe honoumble 
office of your President I am deeply sensible of the kindness 
which I have always experienced from the Fellows, and of the 
indulgence with*which they have ovgilooked my deficiencies, 
due, in part, to the pressure of other work It cannot be with- 
out a strong feeang of regret that I come to thg close of an 
official connection wit& the Society that has now extended over 
fall half my life But I feel that ıt ıs time that I should make 
way for others, and that I should ngt wait for those infirmities 
which advancing years so often bung in their train, besides 
which, thére are personal ieasons which led ene to request the 
members of the Council not to vote for my nomination for 
re election as your Preswlent X 

And now ıt ofly remains to me, as virtually fy last official 
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act as your Presid@t, to perform the pleasing duty of delivermg 
the medals whicn thee Society has to award to the respgctive 
recipienis®of those honours 7 
The Copley Medal has been awarded to our Foreign Mem- 
er, Fiof Simon Newcomb, who has beech" engaged during the 
ast thuty years ın a series of important researches, which have 
contributed greatly to the progress of gravitational astronomy 
Ameng his labours m this,field may be mentioned his able dis- 
cussion of the mutual relations of the orbits of th@ asteroids, 
with reference to Olbeis’ hypothesis, that they were formed by 
the biaaking up of a ung of nebulous matter, his discyssion of 
the orbits of Uranus and Neptune, and of the orbft of the moon 
Recently he has turned his attention to Satuin’s satellites, and 
has investigated the 1emarkable acfion of Titan on Hyperion 
For many years back he has chiefly been engaged in perfecting 
the tables of the moon, and in his important work, ‘* Re- 
searches on the Motion of the Moon,” he has discussed observa- 
tions of echpses and occultations previous to 1750, with the 10n- 
portant practical result that, by the removal of an empirical te1m 
of long period from Hansen’s lunar tableg,and by an empirical 
alteration of another term of long period, he is enabled to repre- 
sent satisfactorily the ®bservations of the moon from 1625 to the 
present time, and by*thus mdicating empirically the long period 


° * gnequality required to represent the moon’s motion, he has pre- 


pared the way for its theoretical investigation 

Te Rumford MedgPhas been awarded to Piof H Hertz for 
bis work on electro-magnetic radiation 

One of the most remagkable achievements of the late Prof 
Clerk Maxwell was his electro-magnetic theory of light, ın which 
it was shown that a certain velocity, determmable numerically 
by purely electrical expefimegts, and expressing theoretically 
the velocity of propagation of an electro-magnetic disturbance, 
agre€d within the limits of errog of experiment with the known 
yelocity of p*pagation of light , and accordingly that we have 

trong reason for believing that light is an electro magnetic 
phenomenon, whatever the appropriate physical idea may here- 
aftewpiove *o be which we ought to attach to the propagation of 
an electro-magnetic disturbance But as yet no means existed 
by which pkenomena, such as those of mterference, which are 
bound up with the propagation of undulations, could be exhibited 
by purely electrical means Prof Hertz was the first to detect 
elegtro magnetic waves in free space by his invention of a 
suitable receiver, consisting of a resonating circuit, which gives 
visible sparks when immersed in a region of sufficiently intense 
electric radiation 

By reflection, refraction, and interference experiments, he has 
further verified the undulatory nature of the disturbance neai a 
quick electric oscillator, such as had been suggested by Prof 
Fitzgerald, on the basis of Clerk Maawell’s electro magnetic 
theory of ligit, and sir W Thomson’s theory of the oscillatory 
character of a Leyden jar discharge 

These important researches contribute powerfully to the in- 
ducemeni§, we have to refer the phenomena of light and 
electricity to a common cause, different as hitherto their mam- 
festatyons have been , and by this means she theory of each may 
be advanced through what we know of the other 

One of the Royal medals has been awarded to our Fellow, Dı 
David Ferrer, for his researches on the localization of cerebral 
functions e 

We owe to nis experiments, and the method of experimenting 
upon monkeys which he introduced, almost the whole of our 
knowledge of*cerebral localization in gar From pathological 
observations, Broca located the centre for speech in the third 
left frontal convolution, dut with this exception nothing was 
known of cerebral localization ın man until Dr Ferrier com- 
menced his experiments fn 1873 : 

Feitsch and Hitzig, ın 1870®had observed that definite move- 
ments could be® obtained by electrical mutation of the cerebral 
cortex ın the dog, and this mdicated the existence of localized 
motor areas in the brain . They did nothing, owevei, towards 
localizing sensory centres, and even ın regard to the motor 
centres their observations were very limited Their obse: vations 
attracted hardly any attention , they had geither followed them 
up themselves, nor had any one else taken them up , and when 
Dr Ferrier began his experrments he was ignorant of they ob- 
servations, and discovered fhe method independently , By the 
happy device ofgexperimenting upon monkeys, whose brains 
present a great simtlarity in the arrangement of the convolutions 
to those of man he was able to map put the most importgnt 
motor areas With great precision, but not costent with the m- 
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vestigation of motor centres, fe experimented on the localization 
of sensory centres in the brain, and fotgnly showgl conclusively 
the existence of such centres, but determined therr position IA 
addition te his work on cerebral localization he has showh, ın * 
conjunction with Dr Yeo, that the complex, and at first sight 
seemingly purposeless connections of nerve fibres in certain 
plexuses 1s really connected with the co-ordmation of various 
muscles ‘for definite purposive movements As sgoften happens, 
tbese researches, purely scientific im the first instance, have been 
turned to practical account Dr Ferrier himself pidicted the 
applicattongof cerebral localization to cerebral surgery This 
ap ication he and others haye already made, axd his prediction 
1s now being fulfilled with brilliant results ° 

The other Royal Medal has been aarded tqour Fellow, Dr 
John Hopkinson, for his researchés m magnetism æd electricity 

Dr Hopkinsogs researches in magnetism comprise mvesti- 
gations of the effect of temperature upon the magnetic properties 
of ron, nickel, and various alloys of ghese metals (Phil Trans , 
1889, A, P 443)  Befor® these mmvestigationsewere published 
it was theught that increased temperature tended to diminish 
the magnetic sysceptibility of ron $r Hopkinson’s experi- 
ments show, however, that, on the contrary, the "magnetic 
susceptibility increases enormously as the temperature incieases, 
until the temperature reaches about 660° C , beyond this 
temperature iron entirely ceases to be magnetic 5 

Dr Hopkmson’s contributions to the theory of dynamo- 
electric machınery are most ımportant The method, now so 
extensively used, of solving problems relating to dynamos by 
the use of what M Deprez has called the ‘‘ characteristic curve,” e 
is due to him 

He has also made a series of determinations of the specific 
inducttve capacities and refractive indices of a large number of 
transparent dielectrics, the results of which are of great 
importance 1n the theories of electricity and hght e œ 

The Davy Medal has been awarded to Prof Emil Fischer fot 
his discoveries ın oigamic chemistry, and especially for his pe- 
searches on the caibo-hydrates 

To him, im conjunction with Otto Fischer, we owe the 
dete: mination of the constitution of 1osaniline, a most valuable 
dye-stuff, and the typical member of a very large gioup of im- 
portant dyes 

He ıs the discoverer of phenylhydrazine, one of the most 
important of the reagents placed at chemists? disposal within 
recent years, and he has most exhaustively studied the behaviour 
of this substance and its congeners The hydrazines have gleo 
been employed by Fischer ın preparing indole derivatives, among 
others, skatole, and the study of a class of substances of con- 
siderable physiological impoitance has thereby been rendered * 
possible 

During the past seven yeais Fischer has devoted his attention 
to the study of the sugars, and has obtained most marvellous 
iesults, having succeeded in preparing, by purely artificial 
methods, the known sugars dextrose and levulose, as well as 
other isomeric sugars, and having established the 1elationship 
of thg various membeis of the glueose group He has, ın addition, 
deteimined the constitution of milk sugar and of starch sugar— 
the isomer of cane-sugar formed on hydrolysing starch He 
has also prepared “glucoses ” containing seven, eight, and mne 
atoms of carhon, and has established the remarkable fact that 


only those which contain thiee, six, or nine atoms of carbon are e 


fermentable by yeast His researches are not only of the highest 
value to chemysts, but also of extrem® importance to physio? 
logists, on account of the insight which they afford of the pro- 
cesses concerned in the natural formation of sugars 

The Darwin Medal has been awarded to Mr Alfred Russel 
Wallace for his independent origination of the theory of ghe 
origin of species by natural selection ° 

It was natural that this, the first award of the Darwin Medal, * 
should have been made to one who independently ortgmated the 
theory, since named th@ of natural selection, which, ın con- 
junction with hig othe: nu®erous and important contributions in 
the domain of natural bistory, have made the name of Darwin 
so famous, and who made known a large series of important and 
novel obsewations ın support of that theory, the result of many 
years work in the Malay Arghipelago, These views Mr. 
Wallace has subsequently most ably advocated in vartous 
published works, among others his laborious volumes on the 
“* Geographical Distribution of Animals,” his bulit Island 
Life,” and more recently his “ Darwinism,” which was epub- 
lished only last year 
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WHOPARE T. HE AMERICAN INDIANS? 


og ‘A BEENTION has once more been attiacted to the American 


aborigines by the troubles of the United Stat@s Govern- 
ment with some of the Indians of Dakota and various neigh- 
houring distncts Special interest therefore attaches to a lecture 
on the question “ Who are the American Indians? ” recently 
delivered by Mr H W Henshaw, ın the National Museum, 
Washingiqg, in the ‘‘ Saturday Couise,” under the auspices $f 
the Anthropological, Biological, Chemical, National, Geo- 
graphic, and Philosophigal Societies The follewitg isthe 
more importayt*pait of the lecture e— 


When Columbus discevered America he discovered not only 
a new contper but a new people—the American Indians 
From one end to the other of its b&oad expanse the continent 
was occupied by Indian iffbes that had held t@e land from time 
immemorial—so fai at least as their own traditions Aver— 
knowing nothing of any c8untry but taer own The commonly 
presented picture of the Indians as they appeared at the time of 
the discovery’is that ofa horde of wandering savages, half or 
wholly @ahed, living on roots and herbs, or*existing by the 
“capture of wild animals scarcely more savage than themselves, 
and the chief objects of whose existence was to enslave, to torture, 
and fo kill each other TLose who hold such opinions have ever 
take a hopeless view of the Indian’s present and a still more 
hopeless view of his future Such a pictme conveys a totally 
false 1mpression of the Indian and ofthe state of culture to which 
e he had attamed at the era of the discovery Though still living 
In savagery, he was in the upper confines of that estate, and was 
fast pressing upon the second stage of progress, that of barbarism 
~—that 1s to say, he had progressed far beyond and abqye the 
lowest states in which man is known to live, to say nothing of 
thesstill jower conditions from which he must have emerged, and 
had travelled many steps along the long and difficult road to 
ervilization 
“Already he had become shilful ın the practice of many arts 
Though the shins of beasts furnished a large part of his clothing, 
he had possessed himself of the weaver’s art, and fiom the hair 
of many animals, fron the down of birds, and from the fibres 
of many plants he knew how to spin, to weave, and to dye 
fabrics 
Basket-making he had carried to so high a degree of per- 
fection that little further improvement was possible 
e The potter’s art also was his, and though his methods were 
cride and laborious, the results achieved, both as regards grace 
of form and oinamentation, may well excite admiration at the 
present day 
Copper had been discovered and was mined and roughly 
beaten into shape to seive for ornament and, to some slight 
extent, for mechanical use In Mexico and Peru, gold, silver, 
and copper were worked, and many authors contend that the 
method of making bronze, an invention fraught with tremendous 
possibilities, had there been discovered 
In much of South and Cential Ameca, Mexico, and the 
eastern paits of the United States, so important an advance had 
been made in agriculture that it furnished a very large part of 
the food supply, and it should not be forgotten that the chef 
product of the Indian’s tillage, maize o1 Indian corn, which to- 
day furnishes a laige part of the world’s food, was the gift of the 
Indian to civilization A scarcely less important contribution 
to mankind ıs the potate, the cultivation of which also originated 
with the Indians A third important agricultural product, 
though less beneficial, 1s tobacco, the use and cultivation of 
which had been discovered centuries before the advent of the 
Eopean 
Architecture may seem like a laige word to apply to the 
dwellings of the Indians Nevertheless many of their houses 
were more substantial and comfortable than 1s generally supposed, 
while in the North-West mdhy tribes @eared dwellings of hewn 
planks, sometimes as large as 210 get long by 30 feet wide, 
which were capabie of accommodating seferal hundred m- 
dividuals Mofe pretentious and durable were the communal 
houses of mud and stone reared by the Pueblo people of Anzona, 
New Mexico, and Me.ico, le further south, in Central and 
South America, were edifices of hewn stone, which from their 
dimensions, the size of some of the blocks contained in them, 
and the extent and ornate characte: of the ornamentation, 
justgy eacite fhe wonder and admiration of the traveller and 
archeologist 
The advantages of a beast of burden had been perceived, and 
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though the human back furnished by far the $reater part of the 
transBoitation, yet in Nprth Amenica the Uag had begn trained 
into an effective ally, and in the Andes the lamā performed a 
similar office Insiggificant a? was the use of the dog as a 
camer, its employment cannot well be over-estimated as à step 
ın progress when at 1s remembered that the plain’s tribes that 
most employed ıt lived in the midst of the buffalo, an animal 
which mugt have become of prime demestic importance uf the 
never-to be-enacted fulure*of the Indian 

The need of some method of recording events and communi- 
cating itleas hed been felt, and had given 11se, egen am@ng the 
ruder tribes, to picture writing, which in Mexico and Central 
America had been so far developed into 1deogiaphs, popularly 
called hneroglyphics, as to hint strongly at the neat stage, the 
invention of a true phonetic alphabet , nay more, the Mexicans ẹ 
and Mayas are believed to have i1eached a stage of tive 
Phonetic writing, where characters were made to represent 
not things, as true ideogiaphic waiting, but the names of 
things and even of @bstract ideas, and ths 1s a stage which 
may be sard to be othe very threshold of one of the proudest 
achievements of civilization, that of a phopetic alphabet 

Instead of living 1n an unorganized state, where each man was 
a law unto himself in all things, the Medians lived unde, 
oiganized forms of government, rude enough indeed wher 
compared with the highly o1ganized sysigm of civilized nations, 
but marking an essential advance on the’ @onditions attained by 
savage peoples in other parts of the world The chieftaincy was 
transmitted by well understood laws, #1, as in some tribes, was 
more pyrely” electve Their social system was very ingenious 
and complex, and, being based lJarggy upon kinship ties, was 
singularly well fitted for the state to which they had attained, of 
which indeed ıt was simply an expression and outgrowth, In 
many sections a considerable ad@ance had been male in political 
confederation, and neigh ouring tribes combined for defence ang 
to wage war against a common enemy They had invented 
many and singularly efficient laws to repress and punish law- 
lessness against the individual and the social body, angl®as a 
consequence they enjoyed almost entne immunity from theft and 
many othe: crimes 

The development of religious ideas among our Indians 1s a 
curious and instructive study Though the Great Spirit and the 
Happy Hunting Ground which missionaries and theolog@ans 
thought they had discovered among them are now known to 
have had no existerce, the Indians had by no means reached the 
state of culture in which they were found without developing 
religions Then gods or fetishes were mnumerable, therr priests. 
endowed with immense influence, and then ceremonies of devo- 
tim and propuiation weie as devout as they were elaborate 
The precision of the beliefs of many tribes and the elaborateness 
of then rituals are simply astomshing Thus their advance in 
the domain of religious thought equalled, if it did not surpass, 
their progress in some othe: diections i 

If by medicine we mean the rational treatment of disease, the 
Indian can be said to, have learned only the rudiments of the 
healing art Medicine, in so far as ıt was a distinct profession, 
was almost wholly in the hands of the Medicine Man or Shaman, 
who filled the twofold office of priest and doctor Nether the 
theory nor the practice of the Shaman had ın it anything that 
was 1ational afd very little that was efficacious, except through 
the influence exercised ove: the mind of the patient—in other 
words except so far gs the Shaman was a faith,cure: What- 
ever that 1s marvellous nf the modern «ases of faith-cur® can be 
more than matched out of the practice and experience of the 
Shaman, who learned his trade long before the European came 
to these shores He who would seethe Indian Shaman need 
not seek the wilds of the Far West He may find his counter- 
pat on Pennsylvama Avenue The whole megical pracfce of 
the Indian Shaman was based upon the idea that all disease 
was the effect of evil disease spits that had obtained lodgment 
in the body, or that it was caused by @vitchcraft, and so long as 
practice was directed to the dislodgment of these spirits no 
rational tieatnfnt was possible I am aware ¢hat the above 
idea of Indian medicfne is contrary to popula: helief, which to 
some extert at least 1s ın hasmony with the claims of alleged 
Indfan doctois of white extractiog who claim to have derived 
their Sigll and their herbs directly fiom the hands of Indian 
experts Recent and carefully conducted infestigations on ths 
subject, however, fully substantiate the above statements 
Though 100ts and hefbs were employed m the treatmeng of 
nearly all diseasts, they werg chiefy used as adjuncts to the 
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hai ns and sorceries of the medicine man Often they were 
not given go the pate: at all, but were gtaken by the meficme 
man to heightén his power over the disease spirits Often they 
were applied by beng iubbed of the body of the patient or by 
being blown in the shape of smoke on the afflicted part 
Among the Indians was found flouushing to a remarkable 
degige the sotalled doctrine of seals or signatures A few 
amples of the doctrine derived from the eastern Gheroki by 
Mı James Mooney may prove of interest Doubtless you are 
all es ae with the cone flower The Cheroki call it deer eye, 
and’ fromm its fencied resemblance to the stiong aghte® eye of 
the deer and its connection by name, for the Indian believes 
that there 1s a potent connection betyyeen the name of a thing 
and the th ng itself, 1t 1s used as a wash for ailing eyes 
© The common purslane (Portulaca oleracea) is used as a vermi- 
fuge, because the red stalk looks like a worm 
An infuston of the roots of the hoary pea (Zep/z asra oir grmang), 
called dévil’s shoe-strings ın the South because of then tough- 
ness, ıs used by the Cheroki ball-plafeis as a wash to 
strengthen their bodies, and by the wemen as a han wash 
to strengthen it and kgep it from failing 
Who of you has ey walled in our woods without getting 
.on his clothing the common beggar’s lice (Desmodium)? How 
t®naciously they stick you all know, so do the Cheroki, and 
because the buris stich fast they use a tea made of them to 
strengthen the meméty ‘The Cheroki at least can dispense 
with the services of a Loisette 
You whose ambition it"s to be good singers have only to 
drink a tea of ciichets, according to the Cheki, for dges not 
the ciichet possess a fine vgice and doth he not sing meriily ? 
The teadency of the human mind to speculate and to diaw 
infergnces—a tendency common alike to the savage and the 
eivilized mar-»-cannot be held u@chech forevei, however strong 
tbe bonfls, and just as knowledge and science escaped fiom 
puestly thrall within the history of ctvilized times, so a certain 
small amount of knowledge ofethe therapeutical use of drugs was 
gamingeground among the common folk of the Indians It was 
fairly to be called old women’s practice, as it was largely in 
their hands It grew out of observation, infusions of certain 
herbs produced certain results, acted as emetics o1 purgatives, 
and hence these herbs came to be employed with something 
hke®an intelligent purpose Many of the herbs used were 
absolutely inert, many weie harmful, of comse, since where 
there 1s practically no true diagnosis and no correct knowledge 
of the effect of diugs there can be no really .ntelligent selection 
of iemenes , batın the case of certam simple diseases, herbs, 
the actual cauteiy, and above all the sweating process, were 
begmning to be 1ecognized by the common folk as serviceable, 
and to be employed to some extent without recouise to the 
Shaman ° 
As the child must creep ere it can walk, m such theories and 
treatment, chilcish though they may seem, may be discerned 
the beginniggs of the noble science of Medicine, which, having 
largely cast aside the superstitions that hampered her infant steps, 
now welks erect, and although of late she Seems to have revived 
the beliefs of her childhood, her handmaiden, Science, bids her 
call the demon disease spirits ignorance and vicious habits, the 
diseases themselves bacilli or germs ‘The Indian believes that 
the white man cared the spuit of small-pox in Wottles, and let 
at loose among them’ Modern science actually does bottle the 
small-pox germs, and germinates them at will So the Indian 
theory of disease reappears in a new fofm 
Such ın briefest outline are some of the achievements of the 
Indian as he was found by “civilized man Whatever value may 
be placed upon them, whageve: rank may be assigned them in 
the scale of human efforts, theygwere at least his own, and some 
of thêm compase favourably with the recoid of our Aryan 
ancestois before they split up into the numerous nations which 
have done so muca to civilize the world Mang, I am aware, 
hold that the Indian had jMogressed as far towards civilization 
as his capacities admitted , otheis have held, and possibly some 
now hold, thate was already on the dechne , Shey see in his 
crude ideas and rude inventions only th® degradation of a 
highe: estate, m othe: words, instead of a savage preparing 
to enter civilization throughs the necessary half-way statė of 
barbarism, he ıs held a half-civilized man lapsing into savagery 
Such views, 1t 1s n¥edless to say, find no favou in the mind of 
the evolutionist To him, the achievements of the Indian are 
only the milestones which have marked®the progiess of evefy 
civilized nation ın its march from gvhat it was tò what it as, to 
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him the chief value and significanceso£ his studies of the mental 
state of the Indifn, as expressed in his @nyeholagyg his medicing, 


his social and political organization, or in his more cegerete, * 


arts, 1s th®fact that in them he reads the records of his own 

ast 
Sas as applied to human progress, only one inference can 
be drawn from the history of the Indian race as ıt appears in 
historical pages and ın the no less eloquent recørds interpreted 
W archeologists This inference 1s that, starting 1g its career 
later than some other races, or being less favoured by circum- 
stayces “or @onditions of environmest, or possibly being less 
endowed, the Indian, despite all, had piogiesSed an immense 
distance towards civ’lization , that the race contained all the 
capabilities for a further advance, and for achiewing a civilization 
ofits own, differmg, it mey be, maikedly fronMou own, as 
other civilizationseliffer, but still contasning within itself all the 
essenals of that wonderfully complex thing called civilization 
Such at least is the lessongevolution teaches 

Hardly Aad the new land been discovered win the question 
arose, Wh8 are the Indians and wheg did they, come from? 
Naturally enough the Indian had his own answersgto these 
questions As to who they are all tribes agree “We aro 
men,” said the Illinois to the French, and the name of every 
tube in Ameiica—the name by which they know themselyes— 
signifies “true men,” ‘fmen of men,” “the only meng” as 
evincing their supeitority to all others As to their origin, 
their ideas are as confused and perpleaing as they are 
multifarious and conflicting It may almost be said, as many 
tribes so many origins A large number of tmbes claim to® 
have ouginated in the localities where they were first found by 
Europgans, where they emerged from the ground or came from 
the recesses of some neighbowing mountain The Chocta, for 
instance, claim to have come from an autificial mound m 
Mississipp1 The mound has a depression at its centreswhich 15 
accounted for by the Creator stamping upon it to cloŝe the 
apeiture when he saw that a sufficient number had emeiged sto 
form the Chocta tribe One of the Shawn: tuibes was created 
from the ashes of the fire The Yuchi, of Georgia, clam to be 
children of the sun, who 1s their mother, and the earth, their 
father, an exact 1eversal of the usual parentage The Pomo, 
of Califoima, claim that their ancestors, the Coyote men, weie 
created dnectly from a knoll of red earth The Klamath, of 
Oregon, were made from the seivice beny The Yokut, of 
Cahforma, emeiged from badge holes, as their name implies 
Somewhat more poetical is the idea of the Aht, of Vancowé& 
Island, who allege that animals were fist created at Cape 
Flattery, and from the umon of these with a star that fell from 
the skies resulted the first men, their ancestors ° 

The above are fau examples of the ideas enteitamed by the 
Indians respecting their own ongin Puerile they ceitainly are, 
yet who will maintain that they are more so than the theories of 
origin held by the Greeks and other classical peoples ? 

Who, then, are the American aborigines? For Columbus and 
his followers there was but one answer to the question As he 
had weached the eastern shores Sf India the people must be 
Indians, and his enor is perpetuated to-day ın the name 
Later, when ihe newly discovered country was found to be not 
an old but a rew continent, the question of the ougin and 
consanguinity of the Indians was 1enewed So stiongly unged 
with religious thought was the philosophy ot the day that 
Biblical sources were naturally first agpealed to to solve the 
knotty problem As mankind was supposed to have originated 
in Asia, and as all but the ten lost tribes were accounted for, 
they were rationally appealed to for the origin of the Indian 
Perhaps the best exponent of the belief in the Jewish origin of 
the Indians was Adair, who published his celebrated essay "im 
1775 Thoroughly famthar wit? Indian beliefs and cstoms, he , 
succeeded in lninging together a mass of evidence, derived from 
a compauson of religiogs rites, evil and martial customs, 
marriages, funeral ceremonies, languages, and traditions, as 
curious and contradictory aS it 1s inconclusive 

The Jewish origin of the Indians secured a very strong hold 
on the minds of the writers and thinkers of the eignteenth 
century, ang so firmly did the theo®y take 100t that it has never 
been wholly gaven up, but is heli to-day by a gieater or less 
numbei as the only rational belief 

Though the favourite, the Jewish hypothesis 1s by,no means 
the only one Men of science and laymen coun’ their theories 
by the score The Bible and ancient philosophy aljhe flave 
been appealed to an supportof pet hypotheses 
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One behie%es Americ to®have been colonized by Phoenician 
merchants , another, by Carthaginians America was peopled 
by @arthagimians, says Venegas, and Anahuac ıs bet another 
name for Anak Besides, both nations practised picture- 
writing , both venerated fie and water, wore skins of animals, 
pierced the ears, ate dogs, drank to eacess, telegraphed by means 
of fires on hills, wore all their finery on going to war, poisoned 
their arrows, beat drums and shouted in battle Not an unfmr 
example tms of the scientific deductions of the day Surely 
he must be unreasonable who refuses to be convingedeby such 
testimony! 4 bs © 

Says the pr@us Cotton Mather, the natives of the country now 
possessed by the New Erfflandeis had been forlorn and wretched 
heathen evergsince they first Iterded here, and though we know 
not when or how these Igdians first became phabitants of this 
mighty continent, yet we may guess that piobably the devil 
decoyed those miserable sgvages hither, in hopes that the Gospel 
voud never qgme here to disturb “1s absolute empire over 

em 

The evidefices that tl Indians came from Scandinavia are as 
convincifigly put as those proving that they came from heland, 
or Iceland, oì Greenland Equally conclusive are the arguments 
for a passage by the Indian acioss Bering Strait from Asia, 
aciogs the Northern Pacific fiom Japan or China in junks, or 
acro% the Southern Pacific in canoes fiom the Polynesian 
Islands, or Austialia Even Africa is not too far distant to 
send its contingent to the new land, and when the ocean has 
e been deemed to be too broad to permit a passage from foreign 

shores the willing imagination of the writer has dropped an 

island into mid-ocean, and called ıt Atlantis, to facilitate alike 
the crossing of the Indian and the reception of a fanciful theory 

Thus there ıs a theory of origin to suit the tastes of all 

If gou pave a special bias or predilection, you have only to 

‘choose for youself If there be any among you who decline to 

hnd the ancestors of our Indians among the Jews, Pheemcians, 

Scandinavians, Imsh, Welsh, Carthagimans, Egyptians, oL 

Tartars, then you sull have a choice among the Hindu, Malay, 

Polynesians, Chinese, or Japanese, or, indeed, amongst almost 

any other of the children of men 

Preposterous as may seem many of the theories above alluded 
to, nearly all of them rest upon a certam basis of fact and 
comparison Many, at least, of the similarities of thought, 
custom, methods, arts, religions, and myths fiom which the 
legories aie deduced indeed ex.st, though false analogies 
petmeate them all The thread of fact which sustains the 
theories ıs, moreover, far too slerder to bear the weight put 
ə uponit It 1s not that the theories contain so much that ıs 
erroneous but the proof offered is entirely insufficient The 
science of yesterday reared its edifices upon foundations of fact 
the very slightest The science of to-day demands broader 
foundations and more deeply laid upon which to base tts 
conclusions Erroneous hypotheses like the above have, 
nowever, been productive of great good in pointing out and 
emphasizing some of the mosteuseful lessons which the syident 
of anthropology of the present day must learn and ever keep 

m mind Of these perhaps the most important ıs that the 

human mind ıs everywhere pratically the same , that in a similar 

state of culture man in groping hus way along will ever seek the 
same or similar means to a desired end ‘That, granting the 
same conditions of environment, man acts upon them and 1s 

“acted upon by them in fhe same way the world ove: Hence, 

in large part, ause those similarities of customs, beliefs, religions, 

and arts which have been appealed to as evidences of genetic 
connection o1 of common ongin, when, in fact, they are 
eyidences of nothing but of a common humanity 

This leads us to speak brieflwof some of the leading methods 
of classification by which men of science have sought to solve 
the problem of the ongin ang relation of races, and among other 
peoples of ou. own Indians e $ 

The physical tests of race most approved by ethnologists are 
colour, viz the golou: of the skin, hair, and eyes , the ott uctural 
differences of the hair, the size and shape of the skull as 
determined by capacity and measurements, and ethe test of 

language . 

Few of the tests formerly relied upon m classifying mankind 
have proved less satisfactory to modein investigatois than that 
of colour ® The microscope appears to show that colour 1s not 
dueeto organic differences of race, not only are there great 
differences in the colour of individyals of the same tube, but 
of the same family, and even in the same individual at 
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diffeent periods of life. Thus, in the case gf our Indians, itt 
well known that the skfn of the mfant at an early de 1s very 
light-colomed, scarcely distingufshable, ın fact, from a Caycasian 
child, and that it assumes a deepei shade only with advancing 
years This, I believe, ıs true irrespective of tube or habitat 
The hair of the Indian child 1s brown instead of black The 
colom of the adult Indian vanes wigun very wide hmits? but 
singulaily*enough he is newe: eopper-coloured or red, as he has 
been called from the time of the discovery All our Indians 
aie bigwn, gnd while certain tribes, as the Juscarétas and 


! Mandans, me so light as to give rise to the theory that they are 


descendants of the Welsh, othe: tribes, as some of the Cali- 
formians, aie so daik as to tlosely approach the black .\fricans 
I say black Afticans, for it ıs to be 1emaiked, in passing, that » 
some African tribes are very light-coloured 

The division of mankind into four gioups—white, black, 
c@pper, and olive—is, in a general way, cons.stent with facts 
Moneover, these disesions are, to a certain eatent, correlated 
with geographical range and climate, and thus correspond to 
the colou differences of bude and animals That they are also 
and perhaps more stuctly correlated wit cultme status 1s not 
to be doubted , for it may be said, in a eneral way, that all 
civilized peoples are light-coloured and nearly all barbae ang’ ° 
savage peoples are dark-coloured So complete, however, 1s 
the mtergradation of colour when all v&gties of manfi are 
considered, and so intangible are the distinctions which mug 
be relied upon to distinguish them ın ghe case of individuals and 
even of triles, thgt ıt appears that while colour affords a con- 
venient®off-hand means of classificatyn, and while ıt may he 
made useful in connection wigh other criteria, it 1s quite 
insufficient in itself as a test of race 

The more obvious peculiaritiag of the han, according as"it 1s 
straight, cusped, or curly, early attracted the attention q 
ethnologists The modern microscope has shown that these 
peculiarities are more o1 less gintimately correlated with 
structural differences, and that the straght hair pf the 
American Indian and the Mongohan is nearly cylindtical in 
section, while the frizzled hair of the Negio and Papuan shows 
an oval or flattened section Between the two extremes, how- 
ever, are too many shades of difference to permit the eatensive 


use of this ertterion as a race class.fier, eacept in a subordmate @ 


way 

Much time and thought has been eapended by ciantologists 
im the effort to classify races by means of the skull Notwith- 
standing the great ingenuity exercised in devising methods and 
instruments to secure constant results and trustworthy figures 
asa basis for companson, the results thus fai obtained have 
been disappomtmg So faulty were the mechanical means 
adopted by the emalier cramologists that students of to-day are 
compelled to discard their data and resulting conclusions and 
begin almost de ovo There are many able men who are 
sanguine not only that the physical structure o&*man ma 
yet be made to reveal secrets bearing upon the origin of iaces, 
if there be more than ne, but that the science of ciamolggy in 
particular 1s destined to have an important bearing upon these 
racial problems Whatever the future of cramology o the 
other methods of classification by physical characteristics may 
have ın store, the contradictory 1esults thus far obtamed offer 
little to satisfy us Not only do the naturalists and ethnologists 
who have studied man’s physical characteristics differ as to the 
number of races of mAnkmd, and as to what consfitutes*a proper 
basis for classifying them, but thus far there has been little 
agreement as to the assignment of particula tribes or peoples 
Perhaps more authgrities are agreed that there ıs but one race 
and one ongin of mankind than agree upon any greater specific 
number , but when it 1s 1ememered that there are autherities 
who place the number of distinct races at two, thee, four, five, 
six, seven, eight, eleven, sixteen, and that one places the total 
as high as sixty%hiee, 1t will be agreegl, I think, that it 1s better 
to suspend judgment and not to accept any present result as 
final e 
We have already noted that the earlier theories of ongin for 
the Indian, based as they largely weie upon certain assumed 
analogies of customs, laws, religioys observances, myths, &c, 
rested pon such slight foundations as to hardly entitle them to 
be classéd as scientific hypotheses We hav@also seen that up 
to the present time the attempts to classify mankind by his 
physical characters hay produced discordant iesults, and that 
little dependence 1s to be placed upon the result® themselves or 
upon the theories gusing theSefrpgm which ielate to the more 
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profound question of tge origm of races In turning to thg test 
of language, af doubt and uncertainty® were left behind and 
harmony and agreement took the place of discordant views we 
mightfount ourselves fortunate indeed ‘But such is not the 
‘ase We have indeed only to go back a short time to find 
that the generalizations drawn from the study*of language are as 
rude, the hypotheses as econ the theories as wild as are 
Fose we have just glanced at Worgis this strange ® Like ats 
sister sciences, linguistics had to pass through a period in which 
speculagon and hypothesis, instead of gomg hand-in-hagd with 
facts and indu€tion, usurped then place JUntil*the mductive 
method was born no science of philology was possible The 
science of comparative philology 18 indeed of recent ongim, 
nothing woithy of the name existing before the present cen- 
tury Within the last fifty years it has made a wonderful 
growth and achieved results little short of marvellous Though 
still m sts mfancy as 1egaids future possibilities, and whileeit 
needs and welcomes the aid of all the othes sciences to solve the 
complex questions which come propeily wjthin its domam, 1t 1s 
unquestionably our best guide 1% problems relating to the 

origin and relationshi of the races of mankind 

No part of the *known world affords a better oppor- 


**ginity for the study of the nature of language and its pio- 


cesses of growth than America ‘The Indian languages are 
by ne means the mg® prinutive at present spoken by man, 
and it may surprise some of my heavers to be told that in 1e- 
spect of some of their chgiactenstics they compare favomably 
with Greek and other classic tongues, though the classıc lan- 
guages as a whole belong to a much higher stage of develop- 
ment Instead of being $ee jargons of words, disconnected 
with each other and capable of expressing only the simplest 
1dea@ as I find many intelligent people believe, they are in some 
directions singularly highly developed, and not only are they 
Gipable of serving as the vehicle of every thought possible to 
their possessors, but their vocabulaties are extensive, possess 
many synonyms, and furnish the means of discriminating the 
nicest Shades of meaning 

There is not a prine.ple or process in the most highly developed 
languages of which the germs at least are not discernible in 
Indian languages The differences are not those of kind but of 
deggee of culture 

Moreover inherent in them 1s the power of unlimited growth 
and expansion, and just as our own language grows, keeping step 
with advances in science and art, so Indian languages are 
capable of a development equal to the most eaacting demands 
of civilization 

While thus in many respects highly developed, Indian lan- 
guages are not to be compared as vehicles of thought with such 
languages as our own English, for instance As a body they 
are sull in that*stage of development in which the various pro- 
cesses of language-making may be studied with comparative 
ease Juet as the varous natural processes by which mountains 
are levelled and the earth’s smface carved out and remodelled 
are more apparent and more readily stwhied by the geologist 
in thé’ still primitive West, so Indian languages offer to the 
scrutiny of the linguistic student a similar unfinished condition 
h ghly favourable for analysis and study 

For the past fifteen years Majo: Powell and lys assistants of 
the Bureau of Ethnology, with the aid of many collaborators in 
various parts of the country, have been accumulating vocabularies 
by means of which to classify Indianganguages The present 
provisional results of the study of the large amount of matenal 
accumulated appear befora you on the Linguistic Map, which 1s 
coloured to show the areas occupied by the several linguistic 
families Of these there &ppear no fewer th’in fifty-eight 

What interpretation are we ® place upon the astonishing fact 
that in the teflitory north of Mexico there were at the time 
of the discovery fifty-eight distinct Indian linguistic families, 
containing some 300 or more languages and diagects ? 

So far as Language 1s a competent witness, she has exhausted 
all the evidence thus fai accumulated when she is grouped the 
Indians in fiftyeight families Back of this pomt she may not now 
go except asa theoust and ın pue speculation So far as she 1s 
entitled to speak authoritatively, these fifty-eight farmbltes are 
Seprrate entities, which nefer had any connection wifh each 
other But she recognizes her own limitations too welb to dare 
to state positively that this 1s the interpretation that must be 
placed upon the results she has attaiged When facts frqm 
wHich to diawedeductions fail, men may and do gesort to theories 
Let us glance at the two broad hypotheses which have been 
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based upon theedevelopment thedly of language’ The first 
1s in effect that all the present languages of the “earth are not s@ 
unlike thathey may not have been developed from a sfngle 
original parent language By this view the origina] language is 
supposed to have changed and devel@ped into all the various 
forms of speech that are now spoken or that have ever been 
spoken According to this view the families of languages as at 
pwesent classified have no othe: significance than as groups of 
related tongues, the once existing connection of hich with 
othe: towgues cannot now be proved, because through the process 
of change the connecting lings have been lost e 

‘The second hypothesis assumes that there must®have been at 
least as many onginal languages a$ there are now existing 
families , ıt assumes, ın other words, that the familges of speech 
are fundamentallyg distinct®and therefore cannot have had a 
commen origin he first theory postulates that from origmal 
unity of language has come infinite diversity , the second that 
the tendegcy has ever @een from oniginal dwersity towards 
unity e 

Widely different as are these two tMeories of fhe origin of 
linguistic families, they agree m one essential particula? They 
both 1emove the origin so far back ın time as to make it 
practically impossible to prove the truth or falsity of either 
theo 

Both of these hypotheses have able advocates , but for a vfriety 
of reasons, which time will not permit me to give, the second 
is deemed the more plausible At all events, it best explains 
many difficulties e 

There 1s abundance of archzologic evidence showing that man 
has resided on this continent for a very long period, and the 
characfer of the remains proves that the farther back in time 
we go the ruder being he was Linguistic testimony is to the 
same effect, and there 1s no æ grtoz reason why man enay ‘hot 
have lived upon this continent ages before he learned to talb-——no* 
reason, for that matter, why America may not have peopled the 
eaith, if the earth was peopled fiom a single centre, or why, 
if there have been several centies of ougm for mankind, the 
Indians, as they themselves believe, may not have originated 
here whae they were found 

It ıs the fashion, I hardly know why, unless it be the religious 
bias, fo. those who hold that language has had but one origin 
to assume that America is the younger continent, so fai as her 
people are concerned and to infer that ıt was peopled from Asia 
If America was peopled fiom Asia in modern tines, thers 
should be some evidence of the fact ın American languages 
But there 1s no evidence of the sort None of the“American 


families of language are in any way related to the Asiatic e 


tongues Bering Stiait fuinishes, indeed, a perfectly practicable 
canoe route from Asia to America, but it appears to have been 
generally overlooked that the “Stiait furnishes an equally 
accessible ioute from America to Asia The latte: is demon- 
strated by the fact that the Eshimo of Alaska have in recent 
times sent an Eshimo speaking colony across Bering Strait to 
Siberya In other words, so far ag direct testimony goes, Asia 
1s indebted to America for a small segment of its people, but 
America owes no similar debt to Asia With reference to the 
ougin of our Indian tribes, then, linguistic science 1s in a position 
to state this much, that if ou: Indians came to America, either 
from Asia or fiom any other foreign shore, ıt was at a period so 
remote as to permit such profoand changes in the structure of , 
the language brought here by the immiftants that no traces of 
genetic connection aie now discernible 

If we ieject the one ongin theory of language, and assume 
that each linguistic family originated independently, there 1s 
obviously not the slightest use of turning to Asta or Europe fpr 
anything hke a 1ecent importatiqn of the Indian, fo» have we 


not fifty-eight distinct origins to account for? Obviously the * 


fifty eight families are as hkely to have originated here as any- 
where else, foi. remem@er that every country has linguistic 
famihes of its oWn to accownt for Is there, then, any possible 
theory which wilf meet the case? There 1s certainly one that 1s 
possible, if not probable It ıs the theory tha’, whether born 
from the sql o1 an immigrant from othe: lands, our Indians 
spread ove: the entire continent i ae they acquired organized 
language, and that from not one but fiom fifty-eight centres 
sprang up the germs of speech which hove resulted in the 
different famihes of language This theory accoid®@ with the 
idea that there may have been but one ougin of inan, and ghat - 
m any event all the Indians from the Arctic to Patagonia are 


of one race It goes not forbid the supposition that the Indian 
® e 
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was an im@gugrant from pther “chores, though ıt permits 
the thought that, thesAmerican Indian may h&ve originated on 

mepican soil 

Though this theory seems more probable than the other, which 
assumes that the languages of our Indians were brought here 
from foreign shores, ıt must be frankly admitted that lmguistic 
science 1s not now and possibly never will be competent to 
decide betweenethem Tf she 1s unable to decide fully as to the 
origin of the Indians’ languages, how can she be expected ®% 
solve the intinitely more complex problem which concerns the 
ultimate origin of the peoples who spoke them? Spe tertaynly 
has no solution for this problem now When she considers the 
number of linguistic famiges, and the vast length of time it must 
have taken to develop their languages and dialects, she finds 
herself confr@nted by a problem hgyond her present powers 
And yet the case 1s not hgpeless Linguistisctence 1s still in 
its infancy, and its future may contain possibilities far exceeding 
the dream of the most saaguine As science has revolutionized 
the world’s prétesses, and has madè the impossibelities of a 
hundred years ago the common-places of to-day, so Ike wonders 
may be achieved ın the domain of thought, and the science of 
eLanguage, with the assistance of her sister sciences, may yet 
answer the unanswerable questions of the present 

When interrogated as to the origin of the Indian, all that she 
can gow say 1s that, whether the Indian onginated on this 
continent, where he was found, or elsewhere, it was in bygone 
ages—ages so far removed from om own time that the interval 
1s to be reckoned, not by the years of chronology, but by the 

* epochs of geologic tıme , with such problems she affirms that at 

present she cannot deal 
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"THE NEW OBSERVATORY IN CATANIA 


E leain from the Correre di Palermo the following details 
concerning the new Obseivatory at Catania, m which 
active work 1s about to begin For many years astronomical 
studies were carried on with success in the Observatory at 
Palermo, but owing to the great drawbacks arising from the 
position of this istitution (amongst which the most serious was 
the close proximity of a railway), ıt became exceedingly difficult 
to make precise observations Some of the astronomers of the 
Observatory preferred to devote themselves to researches ın 
astronomical physics, in which the inconvemiences were less 
fe, while others who continued to occupy themselves with 
astronomy of position had to contend against ever-increasing 
difficulties The Government, bemg informed of the state of 
affairs, nominated ın 1888 a Commission to select a more smt- 
able spot, and to make arrangements for a new Observatory , 
and the only place found suitable was the mountain Consuono, 
near Baghera As an Observatory built there would have the 
most perfect conditions of quiet and stability, it was decided 
that ıt should be devoted to the ancient and classical branch of 
astronomy of position 
In the meantime, several $ears ago, a new Observatory had 
been built on Etna (at a height of 3000 metres), through the 
activity of Prof Tacchini, and the approval and help which the 
project found in Catama Prof Tacchini, recognizing the 
necessity that the Observatory at Etna should be jomed with 
another, that ıt might work with greater regularity, succeeded 
. n inducing the Govergment to buld and organize the Observa- 
tory connected with the University ın the town of Catania 
This mstitution 1s destined principally for the study of astro- 
nomical physics, for celestial photography, for meteorology, and 
for seismology Direct astronomical and spectroscopical ob- 
Zervations will be made for the most part in the upper story of 
the Observatory with the grea® refractor, which has an objective 
of 35 centimetres ın aperture and 54 metres in focal length It 
was made by the celebrate@ Merz at Munich, and the equatorial 
mounting was executed by the able mechanyian Cavignato, of 
Padua, under the direction of the® astronomers Lorenzoni and 
Abbeti, of that town Other observations will be made with 
the equatorial of 15 centimetres m aperture, constructed by the 
renowned American, Clar&e, to which an apparatus can be 
added for the photographing®f stellar spectra This instrument 
will be placed in the garden of the Observatory, liberally given 
by the Municipality of Catania 
n the same place, in a suitable pavilion, will be fixed the 
photographic telescope, w.th an objective of 33 centimetres in 





aperture This was constructed by Steimheil, and the mounting 
e 
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was made under the direction of Prof TaccMin1 m the Premises 
of thaclever mechanical engineer, Salmstyghi, at Mifan With 
this instrument the Obs€rvatory at Catania will take fart in the 
great international enterprise of preparing photographic charts 
ofthe stais In the sdme garden the apparatus of Huggifis will 
be set up, which, serves for the photographing of the solar 
corona Besides, at the Observatory on Etna, there ıs an equa- 
torial, equal to that of the great refragtor , and to this ıt wall bg 
possible t apply the samegobjective of Merz, and another which, 
for special observations, astsonomical and physical, will be taken 
to the vglcano, e 

Observations ın meteorology will be made, sofħe in the upper 
story of the building, where the apparatus of Mascart for the 
photographic registration $f atmospherical electricity will be 
worked Other meteorological observations will be made m the 
garden, and the Observatory on Etna will be furnished with ® 
a collection of meteorological and seismological instruments 
cable of automatic registration at times when the Ob- 
servatory will be ineccessible The seismological mstruments 
will be by degrees,yemoved from the University of Catania, 
where they are now collecteé, to a far more suitable place—to 
the vast subterranean rooms of the Obs@rvatoiy, thus, in the 
network of stations, this institution wil? take the first place 
for the sersmological service of Sicily and the adjacent islands a" ¢ 

Prof Riccé has been appointed regular Professor of Astro- 
nomical Physics in the University of @gania, and Direceor of 
the two Observatories He ıs a member of the Internationgl 
Committee for photogiaphing the stgrs 
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NOTES FROM THE 8 TAGO UNIVERSITY 
MUSEUM ° 


X —THREE SUGGESTIONS IN BIOLOGICAL TERMINOLOGY® 


(1) MR R J HARVEY GIBSON has recently criticized 
d my proposal to use the terms gamobeum ang Basto- 

bcm for the sexual and asexual generations respectively m both 
plants and animals, and has given some very good reasons for 
objecting to the latter term? I therefore propose to replace ıt 
by agantobzum, using the word simply as a monomzal equivalent 
of ‘‘asexual geneiation,” gamobzum being similarly emp@yed 
for the sexual generation Both terms are equally applicable to 
plants and animals, and to the various kinds of alternation of 
generations 

(2) Mr Gibson, while using the word ovarium for the female 
gonad or ovum-producing organ both in plants and animals, 
objects to my employment of the anglicized form of ıt (ovary), 
because of the confusion arising from the fact that the name 1s 
applied to something quite different in Angiosperms My own 
impression 1s that reforms of this kind should be thorough, and 
that, if ıt 1s once admitted that terms of fundamental importance 
should not be used ın one sense for animal and @h a totally 
different sense for vegetable organisms, ıt would be the rumm of 
the whole scheme to be obliged to describe the ovarium of an 
Angiosperm as something contained within an ovule, which 1s 
itself enclosed ın an ovary We have already the accurate 
word megasporangium for the ovule, and I propose to speak of 
the so-called dvary, by a purely descriptive term, as the venzer 
of the pistil 

(3) Every zoologist must acknowledge the services rendered 
by Haeckel and others “in giving names to the More împortant 
embryonic stages of animals It chiar to me desirable that 
the equally important stages in pl&nt development should be 
similarly emphasiaed 5 

In the paper already referredgto I have proposed that the one- 
celled embryo, z e the immediate product of te conjugdtion of 
ovum and sperm should be universally called the cosgerm, the 
objectionable game oospore being dropped 2 

In mosses and vascular plants, agin animals, the next stage 
of ımpoitance after the oosperm is that m which the embryo 
consists of a Mass of undifferentiated or but shighdly differentiated 
cells It ıs a mattêr of minor importance that in some cases a 
long axis 1s already obvious, or that in others an apical cell 1s 
formed the stage may be conveniently distinguished by Lan- 

s 


2 See Gibson, Proc Biol Soc. Liverpool, vol 1v (@889) p 24 
and Parker, Proc Austr Assoc. Adv Sci, vol 1 (1888) 
Pe 2 May I venture to protest against the extended use of the word oosperm 
Sanctioned by my friend Prof Haddon, who, in his excellent ‘‘ Embryojogy,” 
uses 1t (p gz) for $n advanced mammalian embryo with membranes? 
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Kester’s*name polygplast, which 1s to be prefered to Haeckels 
moula * e š 

In mosags, the agfmobium never gets®beyond this stage, the 
fully formed sporogonium being nothing more than a highly 
differeftiated polyplast But as ıp anımads the polyplast ıs suc- 
teeded by a gastrula, że a stage in which the characteristic 
organ of animal nutrition has appeared, so in°vascular plants ıt 
1s sugceeded by a stage in which the characteristic organs of 
Plant nutrition—the leaf afd root,—-have made their appearance 
From ferns up to Angiosperms the fist important differentiation 
after thg polyplast 1s the formation of a cotyledon and of the 
primary root ‘This stage, the obvious correlative %f the ‘animal 
gastrula, I propose to call the påyllula 


® 
XI —ON THE PRESENCE OF A STERNUM IN Notidanus 
endicus 


As far as I am aware, nothing answering to a sternum has 
hitherta been found in fishes, the Urodela being the lowest 
group ın which this constituent of the sk@eton ıs known In 
them ıt consists of a median plate of çaytılage formed from 
paired chondrites (independent cgrtilaginous elements) deve- 
loped in the inscripti¢nes tendineze immediately caudad of the 
coiacoids, and in clos@ connection with them In many Anure 
"pere 1s found in addition a median element cephalad of the 
procoracoids The entire Amphibiar sternum ıs conventently 
calle@by Albrecht thg@xosternum, to distinguish ıt from the 
eo sternum of Amniota , the anterior division (omosternum, 

K Parker) being callgd the pre-omoster num, the posterior 
division {xiphisternum, auct ) the fost-omosteryum e According 
to Wiedershemm (‘‘Grundriss,” 2te Aufl, p EI the phylogeny 
of the Amphibian sternum@s sti]! entirely unknown 

In Ele8mobranchs the shoufer-girdie has the form of an 
mvered arch, usually formed of asingle contmuous cartilage, due 
to the ynion "n the middle ventral line of paired elements, 
dhe connected with each pectoral fin In Hexanchus (Noti- 
danus) the right and left sides are described by Hubrecht 
(“ Brenn’s Thierreich,” Fisché, p 77) as being united by fibrous 
tissues 

Ina skeleton of Motedantus tndicus, recently prepared for this 
Museum, the middle region of the shoulder-gndle has the struc- 
ture shown in the figure It 1s produced in front mto a blunt 





Pt Ost 


Medianentral region of the shoulder-girdle of Notsdanus indicus, ventral 


aspect (natural size) Coz , coracoid region Pr Ost, pre omosternum , 
Pt Ost , post-omosternum 


process, While it 1s evenly curved posteriorly ‘Two curved areas 
of fibrous tissue, with their convexities towards the median 
plane, extend fiom the anterior to the posterior border, touching 
one anotlee: in¢he centre, and thus banding two distinct car- 
tilaginous areas—an anterior (Pr Ost) of a rhomboid, and a 
posterior (Pé Ost ) of a triangular form The anatomical rela- 
tions of these seem to show that the former 1s to be considered 
as a pre-omosternum, the Bitter as a post-omésternum 

The specimen_in question apfears to furnish a very good in- 
dication of the Phylogeny of the sternum, and to show that it 
arose in the first mstance by the segmentation of a mid-ventral 
element from the shouldepgirdle, in much the ume way as the 
basi hyal and basi-branchials are formed from the hyoid and 
branchial arches T Jerregy PARKER 

Dunedin, N Z% , September ° 
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Mr H W Page, MC, MB, of Chust’s College, has been 
appointed an additional Examiner nf Sysygy é 

A H L Newstead, BA, of Christs College, hag beef 
appointed @y the Biology Board to occupy the University table 
in the Laboratory of the Zoological Station at Naples for six 
months from December 15, 1890 © 

Mr J Y Buchanan, F RS, University Lecturer m Geo- 
graphy, announces a course of lectures nm Phyycal Geography 
aad Climatology for the ensuing Lent and Easter Terms 

The Clothworkers’ Exhibition of fifty guineas a ye ın natural 
science for gon-collegiate stidents wyll be awarded next July 
Catididates are to apply tg the Censor of eNon-Collegiate 
Students s 

The General Board of Studies recOmmendgthat Mr R T 
Glazebrook, FR S, be gee Assistant Deector of the 
Cavendish Laboryry r Glazebgook resigns the Senior 
Demogstratorship whrch he has hitherto held 

A very interesting account 1s published in the Uxeversety Re- 
porter of December 9, 1880, of the course of etudy in natural 
science purged by the University Extension students who were 
resident ın Cambridge dung the last®Long Vacatign The 
course cluded invertebrate palzontology, practical cMemustry,, 
and physics Courses were also given in Greek art, architecture, 
Egyptology, &e The Lectures Committee recommend that the 
experiment be repeated on a larger scale next year e 

Additional demonstrators in physiology and in experimental 
physics are about to be appointed, to be paid out of the 
laboratory fees of students 





š SCIENTIFIC SERIALS 


THE Quarterly Journal of Maci oscopical Serence for November 
1890 contains —On the stiucture of a new genus of Olsoch&ta 
(Deodrilus), and on the presence of anal nephridia m Acantho-” 
drilus, by Frank E Beddard (plates xxxu and xxxm) Ths 
large worm, Deodrelus jacksoni, measuring thirteen inches in 
length by nearly half an mch ım diameter at the broadest part, 
was collected by Prof Moseley ın Ceylon, the nephridia m a 
species believed to be Acanthodszlus multtporus are described 
as connected with the terminal region of the intestine —Excre- 
tory tubules in Amphioxus lanceolatus, by F Ernest Weiss 
{plates xxarv and xxxv) At the Zoological Station in Naples, 
the autho: was able to have a constant and unlimited supply of 
Amphioxus, and he took the opportunity of experimenting wye 
the view of determining whether the curious patches of modified. 
epithelial cells on the ventral wall of the atrum of Amphioxus 
had any excretory function, as Johannes Muller had held to be 
probable, and whether, also, the atrio coelomic funnels, first 
described by Prof Ray Lankester, had any such function, 
positive results were not obtained —Studies in mammalian em- 
bryology , 1 The development of the germinal layers of Sorex 
vulgaris by Prof A W Hubrecht (plates xxxvi to xlu ) 
Giving a brief but very Iucid sketch of the various views held by 
recent writers concerning the gastrulation process of the Amniota 
and the formation of their mesoblast and notochord, placing 
what 1s agreed on on the one side, and indicating the points 
of difference on the other, without any polemical remarks, the 
author proceeds to an account of the early developmental stages 
of Sorex, the blastula and the didermic blastocyst, the develop- 
ment of the mesoblast , then follow some theoretical considerations 
on the gastrulation of the Mammalia, cdhcluding with points of * 
comparison in earher investigations by other authors —-Termina- 
tions of nerves in the nuclei of the epithelial cells of tortoise- 
shell, by Dr J B Haycraft (plate xl) The scutes of the 
land tortoise (Zestudo gieca), ın spite of their hard, dense 
nature, form a very typical epidermic sensory coverntg for the 
anımal As in the soft skin of mammals, the nerves end in 
localized sensitive spots ın the epidegmis, and before penetrating 
this tissue they form a horfzontal plexus in the upper part of the 
connective tissue , figures ofthe nerve-endings are given 
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Royal Society, November 27 —‘ The Variations gf Electro- 
motive Force of Cells consisting of certain Metals, latinpm, 
and Nitric Acid” By G J Burchand V H Veley . 

The description of the apparatus, the capillary electrometer, 
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and the method of woglagg fre given fully ın tee paper The | Devogian rocks on the north side of theẹMorte Slatés Four 
. fdlowmg conclusions are drawn from the results of the experi- | others are recognized Méddle Devonian specfes 1n, otléer areas , 

ent® — e and the three remaining are egher doubtful species or ones 

(1) When the metals copper, silver, bismuth, and mercury are | which have a great wertical range These facts show tl@t the 
introduced into punfied rfftric actd of different degrees of con- | so-called Upper Devonian rocks in this area do not contain a® 
centration, and a couple made of platinum, the electromotive , disunguishing faunĉ of any importance , and the stratigraphical : 
force of such agcell increases considerably from an imtial value evidence 1s opposed to the view that they are a ‘Series of recks 
until it 1eaches a constant and (in most cases) a maximum value ; distinct fiom those on the north side of the Morte Slates, whicl? 
The rise of*E M F ıs attributed to the production of nitrous have been classed as Middle and Lower Devonian In the dis- “ 
acid by the decompositioy of the mtric acid, ang the final cussion which followed the reading of this paper the sgeakers 
value 1s considered to be due to the former acid only, while fhe wee MY T *Robeyts, Mr Marr, Prof Seel@y, Mr H B 
initial value 1s @ue for the most part to the Jatter acid, though , Woodwaid, Rev, H H Winwood, Rev G F Whidborne, 
it 1s affected to a gemarkalle degree by the amount of impurity Mr Hudleston, Prof Blake, the President, and the author 
of nitrous aci@ either imtially*present or produced by minute The President remarked that, ın altering the recognized order 
and unavoidable uncleanjiness of the metac strip and the of succession of these rocks, the author would have to reckon ® , 
containing vessel e also with continental stratigraphers and paleontologists Dr 

° (2) If nitrous acid has þeen previously added to the nitric Hugks had not made as clea: as might be the evidence fq such 

acid, then the meximum E M F isiedthed at once a thrust-planes and farjts as his views of the structure of the e 

(3) If the conditions——namely, increase of tempgrature of ground required The plications and dislocations in South 
impunity, and of concent#tion of acid—are such as would favour Devon and Cornwall, although abundant and often very com- 
amore rfpid solution of the metal, and consequently a more plicated, appeared to the speake: to be one comparatively small 
rapid pioduction of nitrous acid; then the nse of EMF 1» scale, and, although he did not wish to mest that this must be 


, 


concomitantly more rapid the case in North Devon, he felt that ıt might be so —A special e e 
(4)2Conversely, 1f the conditions are unfavourable to the | general meeting was held at 745 pm, before the ordinary 
š production of mitrous acid, the rise of E M F 1s less rapid general meeting, at which Mr J W Hulle, FRS, was elected 


(5) If any substance, such as urea, be added which would Foreign Secretary, and Mr J J H Teall, FR $, was elected 
tend to destroy the nitrous acid as fast as ıt may be formed, then ' a Membe: of Council ‘a bal 
ethe rise of E M F is extiemely slow, being dependent upon the Zoolgerckl Sexsety, December 2 —Prof W H Flower, 


number a p pies impacts of the nitrous acid upon the F R S, President, 1m the chair —Thg Secretary read a report 
Mhs ea obtained by the electrometer and Wy the ' on the additions that had been nmde to the Society’s Menagerie 
A chemical Palance are ın every way confirmatory the one of the Cite E E A See ee 
gt | (Cryptoprocta fei ox) of Madagascar —A letter was read ffom Mg 
A Milne-Edwards, containing an account of the mode in which 
the typical specimen of Grevy’s Zebra had been mounted for 
| the Gallery of the Museum, and pointing out that the meifnted 
specimen has been carefully modelled after the living anımal — 
A letter was read from Dr Emin Pasha, dated ‘‘Tabora, East 
Africa, August 16, 1890,” containmg an expression of his 
thanks for having been elected a Corresponding Member, and 
giving some remarks on the Stuped Hyena of that distiic®— © 
Mr Richard Crawshay read a paper on the Antelopes of 
Nyassaland, treating especially of those to be met with west of 
the Lake Luichtenstem’s Hartebeest was stated to be very æ 
generally distributed, and seven other Antelopes to be plentiful 
The uau, Sable Antelope, and Black-tailed Gnu were seldom 
Noith Devon the author obtained evidence which has led him met with , but exact localities were given where these Antelopes 
to believe that far too little importance has Intherto been as- | eo oond conclusion; he ae se that there 
signed to the results of movements ın the earth’s ciust as affecting | hills. which hithert he ke a o a pe epa he E E 
the succession of the rocks in that area The supposed con- | G 2 owes i EREE Se £ to OE th 3 on ae 
tinuous upward succession from the rocks on the shore of the | f the + pap the A 7 ihe maga a fst H P 
Bristol Channel to those ın the neighbourhood of Barnstaple, nae ane be setae ie Prof. psa 
inchidmg, according .o some authors, no less than ten grpups, | contained notes on thé pectoral fin-skeleton of the Batoidea and 
and classed into three divisions under the names Lower, Middle, | Ethe- extinét genus Sorialoara. which he t d st be 
and Upper Devonian, 1s, the author believes, an erroneous mteri- , sera dto this Clio d etot hoo MT A mA Boulenger soad 
A E a ne bede, he pa S, povr peen grestly phented and a paper on the presence of pterygoid teeth ın a tailless Batrachian 
A : q YaSEv ETRA eS yepented, less | (Zeobates cultripes), and added remarks on the localization of 
bemg one continuous series, they occur folded in more or less hie teeth on the palate in the Batrachians and Reptiles —Mr 
broken troughs In the Morte Slates, previously considered , H Seebohm read a,pape: on the Finan birds of the genus 
e! ° 


e . 
. infossiliferous, the authr found a Zzngela, and he believes 
Merula, and gave a descrfption of a new species from Viti-Levu 
that these slates are the oldest 10cks in the area, and formed which he proposed to call Meala layas a , 


the floor upon which the Devonian rocks were deposited uncon- 
formably As the result of movements ın the earth’s crust, the 
Merte Slates have been brought to the surface and thrust over „ s EDINBURGH 

. much newtr rocks, producing @ deceptive appearance of over- Royal Society, December 1%—Sır Douglas Maclagan,ePre - 
lying the latter conformably ‘The Morte Slates mark the  sident, in the chair —This was the first meetin of the Society 
dividing line between the to main troughs Un the north for the present session —After the delivery of the President’s 
side ın ascending order aie the Handhan (or Lynton), Combe opening address$ Prof Crum Brown gead an obituary notice of 
Martin Bay, and Ilfracombe Beds, nd on the south side the Prof Kolbe —Dr John Gibson submitted the results of an 
Pickwell Down, Baggy Point, and Pilton Beds Those on the analytical examgnation of man ganese nodules, made with special 
south side of the Morte Slates are, the author believes, a repeti- | reference to the occusrence of the rarer elements’ The nodules 
tion of the beds on the nogh side The palseontelogical ev!- ' which he examined were dredged by the Challenges in the 
dence is not antagonistic to shis view, for an analysis of the : North Atlantic Dı Gibson has detected the presence of 
Brachiopoda, the only group of fossils ın the beds on the south | twenty-eight elements Of these, “nc, tellurum, molydenum, 
side, which hitherto have been systematically examined, shows , xanadu, and thallium have never previougly been observed 
that of tiè twenty species mentioned by Mr Davidson and | —Mr J Y Buchanan, F R S, read a paper on the occurrence 
othe@s as occurring in the Pickwell Down, Baggy Point, and | ofsulphur in marme myds and nodules, and its bearing on their 
Pilton Beds (the so-called Upper. Devoman rocks), no less | modes of formateon ‘The sand and mud at th® bottom ofthe 
than thirteen havg already been found in the Middle o1 Lower , sea, at all depths, forms the foed pf a numfıous and ımportant 
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* Theeauthois propose to conduct further investigations on cells 
containing other acids, to determine whether the action of them 
upon metals is conditioned by the presence of their products of 
electrolysis 


Geological Society, November 26 —Dr. A Gake, FRS, | 
President, in the chair —The appointment of Mr L Belinfante 
as Assistant-Secretary was confirmed —The following commun- 
cations weie 1ead —Account of an experimental investigation 
of the law that hhmuts the action of fowmg streams, by R D 
Cégham, Deputy Supermtendent of the Geological Survey of 
India A discussion followed, in which Dr Blanford, Mr Binnie, 
Mr Topley, and the President took pait —On the rocks of Noith 

* Devon, by Da Henry Hicks, F RS During a recent visit to 
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gound-fanna Ingthm seach after their food, the animads are 
continualfy passing large quantities of ‘the mud through their 
‘odieg Evidence of this 1s supplied by the coprohtic structure of 
eall fier muds, which is rendered visible* by caieful levigation 
The effect of trituration of silicates, under distilled water alone, 
has been showa to result m partial decompusition When the 
emlfing apparatus ıs situated in the inside of an anımal, and ıs 
‘therefore moistened by organic søcrewon as well as by*sea-water, 
it 1s well-known that reaction, resulting in the reduction of the 
sulphates in the water, takes place If the Be, he which are 
being triturated and partially decomposed, contain iron and 
manganese, the sulphides of iron and manganese are produced, 
and, being rejected by the animal, fon a more or less bluish mud 
‘When this mud hes on the surface of the sea bottom, and is ex- 
posed to the action of the sea-water, which always contains dis- 
solved oxygen, the sulphides are oxidized, so that the reddish- 
brown*surface layer, so frequently observed, ıs formed Win 
the sulphides come into contact with pre-existing higher oxides, 
such as Fe,QOg, ferrous oxide ıs formed, angh sulphur 1s separated 
Reasoning on these grounds, Mre Buchanan concluded that it 
must be possible to find free sulphur in ali marme muds In 
blue muds the sulphur ıs partly pie existent, and ıs partly 
In red clays, and in manganese 
nodules, 1t 1s wholly pre-existent Examination of twenty-five 
mud, and of nodule ftom all regions, comfimed this view, as 
éhey all gave up sulphur on exhaustion with chloroform Mr 
Bachanan made a numbeg of experiments on the reaction of the 
sulphides of 1ron and of manganese on the fergic sal@s and oxide 
He found that precipitated MnS acts on solutions of un salts 
exactly gn the same way asgan alkaline sulphide does It 
reduces ferric salts, and at once, and completely, precipitates 
ferrous salts as FeS The reagions of MnS on ferric hydrates 
gave interesting indications regarding the probable nature of the 
**red cherty particles” so frequently observed ın mangantfeious 
bottoms. Mr Buchanan copcludes that the ochreons matter, 
hydtted oxides of iron and manganese, so abundant on the 
surface of the bed of the ocean, spring from silicates, and other 
combinations, by reduction to sulph des in a process of diges- 
tion and subsequent oxidation by the atmospheric oxygen of the 
sea-water They may also be re-reduced and re-oxidized 
repeatedly —-Dr John Murray communicated an anatomical 
description, by Mr F E Beddard, of two new genera of 
aquatic Oligochætæ —Mr. John Aitken exhibited and described 
a pocket form of his dust-counter, mtended for meteorological 
observations This form of the mstrument is much reduced in 
size, and 1s greatly simplified ın construction 
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Academy of Sciences, December 1 —M, Duchartre in the 
chair —On the Fourchambault tornado, by M H Faye The 
autnor pomts out, among other things, that 1t will be extremely 
interesting, to verify M Dommet-Adamson’s assertion that the 
gyrations took place in the same direction as the hands of a 
watch, This has also been noticed imesome tornados m the 
United Srates, but is very rare —On some new fossil plants 
observed at Poitugal, and imdicating the passage from the 
Jurassic to the Lower Cretaceous formation, by M G de 
Saporta —Observations of Zona’s new comet, made at Algiers 
Observatory, with the cowdé equatorial of o 318 metres aperture, 
by MM Trépied, Rambaud, and Renaux Observations for 
positione wer@ made on November 1, 18, and 20 —-On a new 
method of displacement of a double cone, by M A Mannheim 
—On the compressibility əf mixtures of air and carbon dioxide, 
by M Ulssse Lala The author has experimented upon mıx- 
tures contaimng 11, 19%35, 26 29, 33 33,°4008, 47 54, and 
56 9@ per cent of carbon dio&ide Between the hmuts of his 
experimental pressures, vız 100 38 cm of mercury, with volume 
= 1, and 1613 96 with volume = o 5, the compressibility of 
mixtures of dry an and cagbon dioxide, when tl® quantity of the 
latter gas does not exceed about 22 per cent., 1s contained be- 
tween those of the two gases used It was obsgived that with 
mixtures richer in carbon dioxide the compressibility increased 
—Reflection and refraction by bodies with abnormal dispersion, 
by M R Salvador Bloch —On a new process for the differen- 
tiation of arsenic and antifiony metallic mirrors prodyced on 
porcelain, by M § Demigés —On an epithelial fibrillous tissue 
of Annelides, by M Et Jourdan —Influence of acetic acid on 
gageous respiratory changes, by M Alfred Mallévre —Ona new 
haemato-alkalfimetric method, and on the comparative alkalinity 
of the blood of the vertebrata, byM René Drown It isshown 
that if the alkalinity of the serum of the blood of @iffrent species 
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of vertebrata be eabulated, the value mey pe dividg into groups 
following precisely the same order as the zodlogical affinities 
and that the order in which these classes succeed one anot@er 1s 
the same as that of the increase of activity of respiration 

~-On the structure of nervous c@ntres of Zımułus poly- 
phemus —On the external differences presented by the Nemato- 
bothrium, a propos a new species (V Guerngi), by M R 

Moniez —The enterocele nervous system of Echinodermata, by 
M L Cuénot — Experimental researches on the lo€omotton of 
Argiropedse by M Jean Demoor ~Comparative influence of 
light and weight on mosseą by M Eugène Bastıt —On the 
presence of lactifers ın Fumariaces, by M B® J Léger — 
Principal indices of refraction of anorthite, byMM A Michel 
Lévy and A Lacroyx —On jhe tefħpest of November 23 and 24, 
1890, and the v@tcal movements of the atmosphere, by M 

Alfre@ Angot 

STOCKHOLM, 


Royal Academy of Sciences, Novembr 12 —On the 
spectium Q absorption of brome, by Prof Hasselberg —De- 
terminations of the longitude between the Observgtories of 
S.ockholm, Copenhagen, and Christiana, executed by C Fe 
Fearnley, F C Schyellerup, and D G Lindhagen —On the 
recently executed expedition to Spitzbe:gen, conducted hy G 
Nordenshiold, and its scientific results, by Baron Nordensgiold 
~—On the results of the latest Swedish hydrographic expedition 
in Shageiack and Kattegat during the winter 1890, by Prof O 
Pettersson —On floating pumices and slags stranded on the 
shores of North Ewope, by Hr H Backstrom —-Mineralogical® 
notes, mu, by Hi G Flink —On the employment of infinite 
determinants in the theory of lmear, homogeneous, differential 
equations, 1, hy Hr H von Koch —Ona single case of per- 
manent movement with rotation, by Hr E Phragmén —On the 
waterspout at Wimmerby, July 4, 1890, by Hr. T Wige:t — 
On the oxidation of phenyl-methyl-tiiazol-carbon acid, 1 
Phenyl triazol-dicaibon acid , æ The constitution of pheny|-tri- 
azol-carbon actd, by Dr Bladin —On the constitution of the 
cummenyl-propion acid, by Prof Widman —On the shifting 
from propyl to 1sopropy] ın the cumin series of the latter, by 
Prof Widman —A review of the mosses of Småland, by Hr 
R Tolf —Researches on the soft parts of the supernumerary radu 
of the hand and the foot, by Miss A Carlsson 





CONTENTS. PARE 
A Cure for Tetanus and Dıphtheria 121 
The Steam-Engine By J Larmor 123 
The Classification of Animals ByG B H 124 
Our Book Shelf — 
Gomme ‘' The Hand-book of Folk Loe” 125 
Liebisch *‘ Physikalische Krystallographie ” + 126 
Erdmann ‘‘Anleitung zur Daistellung chemischer 
Praparate ” 126 
Briggs and Stewart ‘‘ Analysis of a Simple Salt” -. 126 
Spencer ‘* Magnetism and Electricity ” 127 
Deighton ‘* The Elements of Euchd” 127 
Letters to the Editor — 
Mr Wallace on Physiological Selection —Prof 
George J Romanes, FRS F 127 
The Tornado —Prof H A Hazen, H F B 128 


Araucaria Cones —Adrian Weld#Blundell, H N . 


Dixon ©. 128 
Dry-rot Fungus —F T., Mott 129 
The Effect of Fog on Plants —Dr D H Scott 129 
Great Waterfalls —Arthur G Guillemard 429 

v A Band of Light —C C è e 129 
Some Habits of the Spider —W E H 129 
Botanical Enterprise in the West Indies 129 
Notes 6 130 
Our Astronomical Column — 
The Photography of Solar Prommences 133 
The Frequency of Meteors 133 
The Anntyersary of the Royal Society f 133 
Who are the American Indgans? ByH W Hen- 
shaw 137 
The New Observatory in Catania 141 
Notes from the Otago University Museum. % and 
XI By Prof T Jeffery Parker, FRS ° - el4t 
University and Educatignal Intelligence * . 142 
Scientific Serials . Iy2 
Societies and Academies . “6 142 
. S hd Å 
s ° 
oo . 


[DECEMBER 11, 1890 | oom 
e sAr 


~~ n ° NATURE : . : er 








° e 
TISURSDAW, DECEMBER 1$, 1890 





® 
SHAKING THE FOUNDATIONS OF SCIENCE 


URINGethe past twenty years there has been 
gathered together 10und the site of the 1862 Inter- 
national Exhibition a national Collection of mysewms gnd 
schools for instructing the people in art, natural history, 
and in pure and appliesl science For a time a senseless 
howl was ragse@ that the whole thing was a mighty Job to 
benefit a few, and the gntagonisin reach® its climax when 
it was proposed to celebrate the year of the Queen’s J&bilee 
by erecting thg ImperiAl Institutes on the “ maçcessıble ” 
spot at which so many millions from all parts of g-ondon— 
nay, from afl parts of *Great Britaam—had congregated to 
study fishes and food, microbes and music, ventions and 
instantaneous uluminations, the colonies and coloured 
fountains 
At length the more sensible of the critics began to 
realize that the supposed sinecurists at South Kensington 
~ vere enthusiastic workers who, had they devoted their 
intellectual powers to the common occupation of enlarging 
their balance at the bankers instead of to the uncogimon 
occupation of enlarging our knowledge of Nature, would 
have become capitalists whose vested interests would 
have been deemed more sacred than life or honour As 
its the hosts of Mammon now threaten the domain of 
science in Exhibition Road, for it 1s actually proposed to 
make an underground railway, with trains running at 
frequent intervals, nght under Prof Rucker’s laboratory, 
nght under Prof Norman Lockyer’s observatory, and 
skirting the electrical research laboratories of the City 
and Guilds Technical College, called the Central Institu- 
hee 
The English nation (for what concerns the develop- 
e ment of our science concerns the nation at large) must 
abandon its oft-boasted claim of being a practical people 
Germany will laugh us to scorn, France will hit us with 
an epigram, and Italy will view us with polite amazement 
To the Royal College of Science come from all parts of 
our country science teachers to be taught , to the Central 
Institution come, in addition to English lads, gradifates 
from colleges in Europe and America to learn how 
England teaches the application of science to industry 
Shall they come to find a rumbling earthquake led from 
early morn to late at night close to the foundations of the 
very pillars that have een erected at considerable cost in 
order to secure for the instruments placed on them freedom 
from even the vibration caused by passing footsteps? 
On concrete foundations, some 13 feet below the level of 
the street# rest many pillarseof 9 feet square, each quite 
* separate from its neighbour and from the floor on which 
the students stand , and fhe uppes portion of each pillar 
1s stuffed with a thick cushion of @vool, so fhat the instru- 
ment resting og it may give as unwavering a decision as 
does the Lord Chancellor on the woolsack A 
And even this is not sufgcient to secure all the quiet 
that Urania loves, for, just as earthquakes are foretold by 
the fluttering of the wings of birds, so the approach of a 
cart at the other end of Exhibition Road 1s foreshadowed, 
long befere ıt can be heard, by fhe uneasy trembling of 
the very delicate galvanometer needles® Hence must 
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Urapia’s attendants, the students emggged ın ‘research, 
worship at her shrine by night , and woe Betide them if 
they happen to assemble when a “small and easy” 1s 
held im Exhibition Road, for then must they cover theif 
heads and mournfully depart, persecuted by the rolling 
brougham, heartbroken by the erumbling growler, and 
driven to despair by “the ratting hansom Even at 
the Cgvendish Laboratory, m a quiet back sweet in 
the peaceful University town of Cambridge, Lord Ray- 
leagh’s most accurate wogk on the electric units had to be 
done at night , and Wheatstone’s galvanometer magnetic 
needles at King’s College followed the penny iron 
steamers during the day rather than the electric curients 
| hé was measuring , 
Judge, then, what will be the effect of passing trains, 
; even though they be drawa by no 
“Kittle of steam, 
| Huzzin’ and maazin’ the blessed ground with the Divi!’s oan 
team,” ° 
on the telescopes in Exhibition Roud@yhich, besides ether 
‘ work, by long-exposuie photographs have discovered for us 
| new stars never yet seen in teleseope by human eye, or 
| on the,galvanoifeters, whose ray of light aids all elec- 
trical industries by pointing opt eM@ctric flaws in glass and 
porcelain which the microscope would mistakenly pro- 
nounce perfect . ° “ 
England has just given the Rumford Medal to Prof 
Hertz, of Bonn, for his splendid work on electro-magnetic 
radiation Wil: England allow the short-sighted p8licy 
of Mammon— 


“ Mammon the least erected spirit that fell from heaven ”— 


to prevent Prof Boys continuing his work on the sagne 
subject at South Kensington? We honour Cavendish 
for weighing the earth and now,when Boys has discovered 
how to hang bodies (not human) by quartz fibres, and so 
to weigh the earth with far greater accuracy than Caven- 
dish could have done had his attiacting balls been the 
size of houses, shall Boys be prevented from using his 
own apparatus? Shall the analysis of altetnate-current 
waves at the Central Institution be interfered with by other 
waves set up by the new burrowing earthworm ?e* We can 
| hardly think so, when we 1emember how even a dear old 
| soul has just received the news that an underground 
railway 1s to run close against our national science 
' schools and laboratories She, like Huvley’s chum 
| Gallo, cares for none of these things, but she had the 
| sense to observe piomptly, “ Why, it will make all the 
' things wriggle mside ” © ees 
To study one set of vibrations,in the laboratories in 
| Exhibition Road, when another disturbing set 1s super- 
imposed by the vibration of dhe building itself, will be 
like listening to a violin solo when a brassd@and 1s bray- 
ing in the neighbourhood A prince, the Duke of Edin- 
burgh, renowned for his musical gkill, and distinguished 
as a violin-player at the Albert Hall close by, might fitly 
take the lead %in jealously preserving the ptsstbility for 
scientific research, the importance of which his father 
would have been the first to resognize Uranıa’s voice 
1s like €ordeha’s, “ever soft, gentle, and low,” and catch 
it the student never can if his beams of light when moving 
acyoss his galvanometgr and elect:ometer scales begin, 
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Radioymicromgte’s, magnetometers, and every gther 
meter the ‘motion of whose index must be greatly 
magwified, will become simply museum specimens, 

“illustrating the blindly commercial enterprise of English- 

į men, who removed from Trafalgar Squire the statue of 
Fenner, because he only showed us how to save countless 
lives ın every country, and Wag not distinguished, hke 
the pewple whose statues remain, by killing many to add 
to England’s landed estate The 3-foot télescope now 
being erected in Exhibition Road, will, of course, become 
useless when the earth-shaking train goes whirling under- 
neath it Why not leave it at once, like a broken monu- 
mental column, to mark the spot where lies buned many 
a noble hope ? 7 e 

But those who know, from past experience, how 
“great effects from little causes spring,” aheady ask 
whethe: the scientytic education of many, and the carry- 

* *gng on of scientific researches, such as have already been 
conducted in the laboratories in Exhibition Road, may 
not "be worth mom®to the naton than any number of 
“wopenny-ha’penny railway fares 

And others, whose only claim to be heard gs the pos- 
session of that rarest of all senses—common senge—ask, 
Can it ke possible that the sation, after having spent such 
va® sums on the erection and equipment of these labora- 
gotiess will®now permit thém to be rendered well nigh 
useless ? 

To move the laborateries of applied science is as 
undeSnable as ıt ıs now impossible Lord Carlingford, 
at then opening, congratulated the nation that a site had 
been selected for them close to the Museums, and stated 
thgt the French had even just moved the Ecole Centrale 
of Paris, so that it might be placed ın close proximity to 
the Conservatoire des Arts et Métiers It ıs not likely 
that we shall now reverse our policy, divorce our Schools 
fiom our Museums, and, m securing such a result, waste 
all that has already been spent If a railway ıs needed 
between South Kensington and Tyburnia, let ıt go under 
Queen’s Gate, and not “ Round by the Serpentine under 
the trees,” as sung Lord Algernon The Muse utters a 
cry of dħtiess, let us join with her in shouting— 


Š “ Procul, oh! procul, este profani ” 





THE PALÆOZOIC FISHES OF NORTH 
AMERICA 
The Raleæeazore Fishes of Norig Amerua By John 
Strong Newberry (Monograph of the United States 
Geological Survey, No XVI, dated 1889, issued 
August 1890) Pp 228, Pls li (Washington 
Government Printing fice ) 
EARLY all of importance that has hitherto been 
written concerning the Palæozo fishes of the 
United States has proteeded from the pen of Prof Js 
Newberry, eof Columbia College, Newe York, whose 
numerous contributions duiing the Past thirty years are 
to be found both in the American journals and periodicals, 
and in the beautrfully ilfistrated volumes of a fey of the 
State Surveys® Some of these contributions form ex- 
tensive memoirs and are accompanied by numerous 
figures , bu® many are scattered ndtices without adequate 
illustration, relaténg to gubfects worjhy of much more 
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elaborate treatment The newly organized United States 
Geological Survey thus did good service to fialaeichthyoe 
logy wh@ it undertook, some time ago, to publish . 
an extended monograph summarying the whole of Dr 
Newberry’s researches and bringing them up to date 
The result of the undertaking 1s the fine guaito volume 
nbw before us, which not only deals with forms already 
described, but also makes known a large amount of 
vafuable new material, which the*author has assiduously 
collected from various sources, and, for the most part, 
added to the umque collectiop in the C@lumbia College 
Museum bd , 

The monograph occupies 228 þages, printed ın the 
Survey’s usual excelleng style, angl there are 53 plates, of + 
which, ufifortunately, little complimentar? can be said 
Eight of the latter are inferio: pre@cess-repreductions of 
plates that have already appeared elsewhere, afd many 
of the others are so carelessly produced by the same 
photographic method, that they give a very imperfect 
idea of the fossils they are supposed to repiesent ® s 

Dr Newberry treats the subject ın stratigiaphical order, 


I| 


and deals almost exclusively with the fishes of the De- . 


vonian and Carboniferous periods Two pages only are® 
devoted to the recent discovery of Upper Silurian fishes 
by Prof Claypole , and no reference whatever 1s made to 
the few interesting Paleozoic types briefly described sgme 
years ago by Piof Cope, from the Permian of Texas. 
The information concerning Devonian and Carbonifergus 
genera, however, 1s most copious, accompanied by nu- 
merous 1eferences to literature , and we can only regret 
that the author did not continue his 1eseaiches furtlfer 
into taxonomy, thus arranging the forms of each great 
peod in some definite zoological order 

The limits of the Devonian age adepted by Dr New- 
berry are somewhat different from those accepted py 
most American authors, and we doubt whether the inclu- 
sion of the Chemung and Catskill groups in the Carboni- , 
ferous series will be generally accepted by eithe: American 
or European geologists The fish-fauna of each of these 
gioups is certainly not Carboniferous, as ordmarily un- 
deistood Dr Newberry considers that the Devonian 
series in the United States consists of the Oriskany 
(Lower), Coniferous (Middl), and Hamilton (Upper) 
groups , and the only fish-remains worthy of description 
are those from the two latter honzons The account of 
the Corniferous fishes occupies 24 pages, and comprises 
httle that ıs new, being almost exclusively a verbatim e 
reprint from the Ohio Survey Reperts of 1873 and 1875.. 
A plate, illustrating several of the bones of the problem- 
atical Ganoid Ozychodus, is the most 1mportant addition, 
and the remarks on the armoured fish Mac: opetalechthys 
constitute the most serious giror that modein yeseaiches 
ought by this time to have eradicated The fishes of the * 
Hamilton group inclyde more novelties, among which 
may be speciafly notedgthe triturating dental pavement 
apparently of ån Elasmobranch (Gomzodus), ın addition 
to a new type of ribbed Ichthyodorulite (Heteracanthus), 
resembling ın shape the e@vell known Carboniferous 
Physonemus 

The Chemung, Catskill, and Waverly groups constitute 
the Lower Ca1boniferousin Dr Newbeiry’s,cla$sification , 
and the seres of limestones that contain the samefish- 
fauna as the losvest beds of the British Mountain Lime- 
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stone are tétmed Middje €arboniferous Indeed, looking 
at the subject from the point of view of physical geology, 
“Dr Rewberry adopts a well-known principle, and also 


baa assigns the whole of ehe Carboniferous Limestone of 


Western Europe to the middle portion of the Carboni- 
ferous epoch, gonsidering that this great division of time 
g 
terminatesgwith the upper limit of the Perman The 
fishes of the Chemung and Catskill groupsęcomprise, 
among others, the genera Paledephus (Heltodus), Phylio- 
leprs, Bothrioleprs, Onyghodus, Floloptycheus, and Glypto- 
pomus all of which are essentially chagacteristic of the 
Old Red Sandstone and Devorfian of Nyurope, and are 
never found in the lowest mechanical sediments of the 
Carboniferous system @ven in S@otland, while the re- 
e e 
markable new genus Holonema 1s more suggegyive of a 
Devonian Coccostean fhan of any later type The fishes of 
the Waverly group, on the other hand, agree in general 
character with those of the Calciferous Sandstone and 
Carbesn:ferous Limestone series of Scotland, except in one 
partifilar—namely, the occurence ın certan American 
horizons of the remarkable gigantic “ Placoderms,” to 
which Dr Newberry has given the names of Denechthys, 
Litanchthys, Trachosteus, Glyptaspis, &e 
The detailed descriptions of these genera constitute 
the most important part of the present volume, and add 
mosé maferially to existing knowledge of the subject 
Dinichihys is essentially a huge Coccosteus, often with 
jawe two feet in length  T2tanzchthys ıs a still more 
gigantic fish, the head sometimes measuring four feet 
across,and the long, slender, toothless jaws were apparently 
, provided during hfe with a horny sheath Some of the 


e remaining genera are also noteworthy for the elaborate 


ornamentation of their armour, while at least one other 
(Mylostoma) has loose dental plates very suggestive of 
theme of certain Chimzroids and Dipno: The series of 
Dinichthys and its allies in the Museum of Columbia 
College is, indeed, one of the most remarkable exhibitions 
to be seen in the institutions of the United States, and 
deserves the closest attention of all interested ın the 
earliest types of fish hfe 
A contemporaneous Elasmobranch, occurring in the 
same formation as Dzzzchthys, is also a most striking 
addition to the Paleozoic fauna , but it 1s not descriBed, 
and only forms the subject of two unsatisfactory plates 
The dentition 1s Cladodont, and the species is named 
Cladodus fylert, while the anterior half of an allied fish 1s 
*both described and figured under the name of Cladodus 
kepler. This form of €lasmobranch has small pectoral 
fins, with an abbreviated basipterygium, and the carti- 
laginous rays all extending to the outer border , the tail is 
attenuated, diphycercal, with a pan of honzontal dermal 
expansionseat its base, there are apparently no dorsal 
fin-spines , and the orbit is surrounded by a complete 
ring of four ornamented termal glates The fish ıs 
altogether different from any hitherto foufd in Europe 
provided with Cfadodus-shaped teeth» and increases the 
already considerable difficulties surrounding the classi- 
fication of the predaceous P&lgeozoic sharks 
The discovery of an undoubted RAzzedus in the Car- 
boniferous Limestone of Illinois 1s another fact of some 
interest , tough im this case, as in several others, the 
author unfortunately omits to mention that the fossil has 
already been described, without figure, ın thts publications 
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of the New York Agademy Several efossil tgeth and 
spines of Elasmobianchs areaalso discussed fiom the same 
formation , and theefinal section of the work ıs a® brief, 
summary of the, fishes of the American Coal-measmes, 
accompanied by a reprint of the authors memoir, on 
Edestus, yhich appeared ın the Afinals of the New York? 
Academy in 1888 The last-mentioned fossil ıs still 
problematical], but 1s considered to be most gearly@paral- 
leled by the group*of spines met with upon the tail of the 
existing 7rygon ° 

Dr Newberry’s researches have excited so much in- 
terest among geologists residing in the neighbourhood of 
A ake foimations in the United States, that Colymbia 
College ıs the destigation of nearly all new discoveries of 
Paleozoic fishes fram every quarter So much has thus 
accumulated since the confpletion of fhe manuscript for 
the present monograph, that we understand the author 
contemplates the issue of an extensive supplement 
such an additional contribution may goon appear wil] be 
the wish of all naturalists intereste? in this line of 
research asw’ 
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HAND-BOOK FOReMECHANICAL . 
ENGINEERS ° 
Hand-book for Mechanical Engineers By Prof Menya 
Adams, M Int CE (London and New York 
E and F N Spon, 18907 .e 
HIS useful book 1s practically a new and improved 
edition of Prof Adams’s previous work, “ Notes in 
Mechanical Engineering” The older work has been 
recast, and much additional matter added to rendez it øf 
more use to mechanical engineers and to raise ıt above 
the level of the ordinary text book The author rightly 
observes that busy men must have facts and opimons 
put before them as briefly as possible, and this 1s his 
reason for condensing the information in the book to a 
compact yet clea: form The work is sure to be an 
acceptable one to mechanical engineers The*information 
has m most cases been taken from trustworthy sources, 
and these aie duly acknowledged It 1s a pityfhat the 
index has not been, differently arranged, for there ıs 
nothing more annoying when picking up a book of this 
kind in order to obtain some particular formula or m- 
formation than to find that it ıs necessary to settle in 
one’s mind what section it 1s likely to be in, and then have 
to search down the columns for a likely paragraph Had 
the index been an alph@betical one pure and ‘simple, the 
handiness of the book would have heen greatly enhanced 
In some few cases ıt will be observed that data are 
quoted from amatetir engineerigg papers These may be 
perfectly correct, at the same time the “ busy man” Will 
probably doubt their value and trustworthiness 
The book cowers an extensive gfield of mechanical 
engineering, most branches being well treated Some of 
the information? however, 1s antiquated , for whstance on 
p 27, we are told that wrought iron 1s used for “rails ’ 
We presume railway rails are here meant It must be 
very many years since the last iron rails were iolled 
for that purpose, and it is possible that there are no 
works left in this country where the old iron plant iS ly 
existence On the same page it 1s stated that Yorkshire 
iron from Lowrgoorg Bowling ‘and other forges ıs used for 
, 
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tyres! Jhs alsə $ distinctly wrong Who m theeyear 
1890 would use tron tyres og railway rolling stock, when 
e vorkShire iron costs £20 or more a ¢on, and when steel 
“tyres can be obtained for a fraction of the cost, without 
even considering the extra mileage obtained from the 
Steel tyres? Piof Addins tells us ın paragraph 5 of the 
impoitant process of casehardening wrought iron by 
heatirf 1: in, contact with prussiate of potgsh, &c In 
the opinion of many, ordinary bones tised ın the same 
way give far bette: results , andeanother way of obtaining 
the same result ıs to use wood charcoal, soda ash and a 
httle hme These give excellent results and are generally 
m use by manufacturers of locomotives and the hke 
Casehardening in many cases may extend to a depth 
of -æ inch in important details of yalve motions; pins 
and less important,parts may Wo with a casing of „y inch 
m depth . 

*e Paragraph 187 deals with cleaning castings, and here 
the author would put manufacturers “up to wrinkles,” 
which they certainty are not ignorant of! He speaks of 
* Holes (we presume be means blow holes) stopped with 
black putty, cement, or lead” This 1s jl vemy well in its 
way, but a casting requiring such teatment sHould be 
brokensup and sent to the Sc1ap heap, In paragraph 358 
thé author, recommends that safety valves for boilers 

eshould have flat faces to prevent sticking This is not 
the view taken by locomotive engineers The most satıs- 
factory valve Is one with "a conical seat fitted with three 
or four wings to keep it in position The actual bearing 
of the valve on its seat should be about jy inch wide, or 
difficulty will be experienced in keeping it tight In 
pasagraph 369 new boilers are said to be tested to twice 
their working pressure in the best practice The author 
must mean with hydraulic piessure, although he does not 
say so Thisis certainly not the case with new loco- 
motive boilers, nor ıs ıt to be recommended on any con- 
siderations The bursting pressure required for any 
particular boiler can be approximately calculated near 
enough for àll practical purposes, and with a suitable 
factor of safety allowed there ıs no necessity for this high 

test présure on a boiler To put a test pressure on a 
boiler much above its working presgure is to subject it to 
undue and unnecessary strains, and serves no useful pur- 
pose The usual hydraulic test for a new locomotive 
boiler does not exceed 50 or 6olbs per square inch—about 
the working steam pressure This 1s quite sufficient for 
the detection of bad workmanship, which is mainly 
the object® of the test The® only satisfactory way 
to test a boiler is to have it periodically thoroughly ın- 
spected by a competent man The mere testing a boiler 
with hydrauhe pressure 1920 guarantee that the boiler 1s 
fit for worke 

Paragraph 398, on the tractive force of a locomotive, 1s 
interesting The reagle: 1s told that “ tlee mean effective 
pressure on the piston is commonly assumed to be 85 per 
cent of tht boiler pressure ” This whdily depends on 
circumstances. The speed of the engine and the cut-off 

have everything to do with the mean effective pressure A 
heavy 6-coupled goods engine may occasionally exert a 
tractive force corresponding to a mean effective pressure 
gf 85 per cent of the working pressure, when starting a 
heavy tram, but, as the speed increages, the cut-off 1s 
regulated by thè driver*and becomes egrlier With a 
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working presswre of 1 36 pois: eth such ean engine, 
and a cyt- off of 30 per cent , the mean effecfive pressure 
becomes*about 69 pounds per square inch, or aboft 46° 
per cent of the working pressyre 
pressure of 85 per cent of the boiler pressure corresponds 
toa cut-off of approximately 70 per cent of the stioke, or, in 
other words, the engine 1s m full gear It 1s ngcessary to 
asgume thg highest possible mean effective pressure when 
the necessary weight on the driving or cowpled wheels 1s 
being determined for adhesion, sigce the adhesive weight 
1s in a fixed proportion to the maximum tractive force 
exerted , but fafine pufpose of determining the tractive 
forc@of a locomotive under varying conditions of speed - 
and cut-off, the mean gffective psessure of the steam in 
the cylingers will be found to be a vary:8g quantity, as 
may be seen by studying the exc@llent paper on loco~ 
motives, read by the late Mr Wiliam Stroudl€y before 
the Institution of Civil Engineers 

It 1s not necessary to say anything further on ¢hese 
points The volume contams a mine of infornfitron. 
The theoretical portion 1s not unduly burdened with 
complicated formule Those used are simple, and 
easily used by those not well up in the higher mathe? 
matigs Mechanical engineers have to thank Prof 
Adams for putting within their reach a most useful book, 
clearly and concisely written, nicely printed gnd swell 
bound, and one that certainly ought to be much used by 
mechanical engineers and those of the allied professigns. 

NJL 


FOSSIL FLORA OF AUSTRALIA 


On the Coal and Plant-bearing Beds of Paleozorc and ` 


Mesozoic Age in Eastern Australa and Tasmana; 
with Spectral Reference to the Fossil Flora By ByO. 
Feistmantel Memoirs of the Geological Survey of 
New South Wales, 1890 (Sydney. Charles Potter, 
Government Printer ) 


HIS work ıs a translation from the author’s older 
work in the “ Paleontographica,” amended to 1887, 
edited by R Etheridge, Jun, Government Palzeonto- 
logist, and with notes by the Geological Surveyor-in- 
chatge, The greatest development of the older beds 
occurs m New South Wales, where the coals, sandstones, 
and shales with plant impressions, are intercalated with 
porphyries to the thickness of 14,000 feet Two remark- 
able facts give special interest to the beds 
under beds with Conularia, Spfrifer, and Productus, 
believed to be Upper Carboniferous, certain plants of 
Mesozoic type appear , and the other, that just under these 
plant beds there are conglomerates regarded as having been 
deposited by the action oface The formations in New 
South Wales, Queensland, Victoria, and Tasmania, are 
described separatelypbut together they form a series , com- 
mencing with, the Devenian Goonoo Goonoo, contaimng 
Lepidodendron , the Lower Carboniferoug Lepidodendron 
beds, the Boulder beds, showing signs of glacial action, 
correlated with the similar Qfyka Conglomerate of Africa, 
and the Talchir Boulder bed of India, the lower 
marine beds of Upper Carboniferous age, followed by 
coal measures with Glossopteris, and ar upper marine 
series, the Permian Newcastle beds with Giossopteris 
and heteroctrcal fish, the Hawkesbury Trias with 
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Labyrinth8gonts > end YWstly some beds ef Jurassic age 


+ , Until the base of the Upper Carboniferous 1s reached 


- 
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there ıs nothing abnormal, but at this point occur the 
remarkable intercalatiens of gldciated conglomerates, of 
which we have some shght indications in our English 
Permian, and which stretch both to India and Africa 
This climatic change killed off the Lepidodendrons, and 
mtroduced a new flora gontaimifig the wide-sprgadsGlogso- 
pteris and its “ally Gangamopteris, and Noggerathiopsis, 
types which would in Europe appear more at homein the 
Rheetic thag fh the Carboniferous, N which followed 
the changing chmate,as it spread to®ther continents 
Meanwhile, the Carboniferous fauna of the seas ts un- 
affected, and peterocerfal fish acaompany plants of quite 
Jurassic character in the Permian This mgngling of 


newer Ignd floras with older marine faunas seems so uni- } 


wersal in extra-European geology, particularly in America, 
that ıt appears as if during period after period the de- 
velofment of marine life was especially forced or quickened 
in the area which is now Europe, while terrestrial plant 
hfe was 1etarded, especially ın England The genera 
 Glossopteris, Gangamopteris, and Noggerathiopsis do not 
extend up beyond the Permian in Australia In India 
Glossopteris ıs rare in the Juiassic, but its recordgd ex- 
tension into the Cretaceous of Russia must be question- 
able, wleile its supposed occurrence ın the Tertiary of 
Novale ıs certainly due to its having been confused with 
the common Tertiary, and still existing, Chrysodzuut 
aureum, identical with it nm venation but quite different 
fruiting In addition to these, the most noteworthy 
species are the beautiful adiantoid Rhacopteris of the 
Lower Carboniferous, to which several plates are devoted, 
and the Osmunda-like Thinnfeldia of the Mesozoic The 
flora of the latter 1s only remarkable forits very European 
ffmes, and 1s said to include a Jurassic Sequoia, Cun- 
ninghamites, Barera, Walchia, Taxites, and several 
* Cycadeacez , ıt also shares with the Permian the fine 
Brachybhyllum australe, Festm There are altogether 
about 129 species or varieties desciibed, of which about 
50 are illustrated, and the volume 1s certamly a valuable 
contribution to the history of plant distuibution 


z J S GARDNER 





OUR BOOK SHELF. 


The Development of Africa By Arthur Silva White 
(London George Philp and Son, 1890 ) 
THERE can be no goubt that” Africa is destined to 
occupy a much more prominent place in the thoughts of 
Europeans than it has occupied hitherto The recent 
marking-off of vast “ spheres of influence” may not have 
very important immediate results, but sooner or later 
attempts will certainly be made on a great scale to find 
* out in these regions new channels for industry and com- 
merce It 1s evident, thergfore, thag the conditions of the 
development of Africa ought to be carefully studied , and 
in the present work, Mr White sufpplies all the materials, 
so far as they ere now known, for an adequate compre- 
hension of the subject He begins with a bird’s-eye view 
of the continent, showing® its geological and physical 
structure, its oceanic and Inland drainage-basins, and 
the comcidence of political settlement with oceanic 
drainage-greas Next he deals with the geographical 
distigbution of the chief mountain-systems, and the con- 
sequent ‘development of the great river-systems, in 


munications Under the heading of “chmate and 
cognate phenomena » he treats of the drstrfution of 
temperature , actual températures, the distribuqon of 
atmospheric presstiue, and prevailing winds , annual raine 
fall , distribution of souls , zones of vegetation , distribution 
of animals , classification of climates , and atclimatizagion 

Then cope chapters on the indig@énous populations, Islarfi 
and Christianity, the traffit in slaves, the progress of ex- 
ploration, commercial resources, the European qpmina- 
tion, ahd potical partition In the concludifg chapter the 
author presents the general principles underlying the 
development of Africa Along natural lines, derived from 


an examination of the various aspects under which the e 


continent is known to Europe at the present day He dis- 
plays a thorough mastery of the facts relating to the various 
qftestions he discusses, and his work will be of gtnuine 
service to all wht may be for any reason, whether 
theoretical or prattical, mteiested in the utihzation of 
Africa’s material resource? The voiyme is accompanied 
by a most valuable series of maps, specially designed by 
Mr Ravenstein 


. 
The Pinks of Central Europe By E N Willams, 
FLS 66 pages, with 2 plates” (London West, 


Newman, and Co, 1890) 


THIS form a tnd mstalment of Mr Wilhams’s studies 
of the®genus Dianthus His figt paper was devoted to 
an enumeration and classifieation of all the known spe- 
cies In his second he described the pinks of Wesern 
Europe, and traced out in*detail their syaonymy and 
geographical distiibution In the present paper h@ 
deals in a similar manner with the species that inhabit 
Central Europe For Centra? Europe as a whole he 
claims 76 species out of a total of 230, which are dis- 
posed through the different countries as follows viz 
Austria, 59, Roumania, 24, Servia, 22, North Italy, 
17, Switzeland, 15, Germany, 11, Poland, 7, Den- 
mark, 5, and South Sweden, 4 His descriptions Gre 
clear and concise, but he has followed the Continental 
authors in classing as species many types which most 
English writers would place as varetes None of the 
species are new, but it 1s a great convenience to have 
them all brought together, and treated on a uniform plan 
The book ıs dedicated to Cardinal Haynald 


Materials for a Flora of the Malayan Paunsula By 
Dr G King, FRS No 2 93 pages (Calcutta, 
1890) e 

THIS 1s a second part of Dr King’s Flora of the Malay 

peninsula, reprintef from the Journal of the Amauc 

Society of Bengal It covers the orders Biıxıneæ, Pitto- 

spores, Polygalee, Portulaceze, Hypericines, Guttiferz, 

and Ternstiomiaceze These were dealt with ın Hooker’s 

“ Flora of British India” in 1872-74 Since that time a 

lage amount of new material has been accumulated, 

principally by Kunstleig Scortechini, and other cotlectors 
whom Dr King has sent out Out of the orders just 
enumerated the first and two last are well represented in 
the Malay pemnsula In Buixinee, Erythrospermum, 
known before only in Mauritiys and Ceylon, 1s now re- 
corded from Perak, an endemic species gn the s&me 
order the two curious Malayan genera, Teraktogenes, of 

Hasskarl, and, Ryparosa of Blume, are added to the 

Indian flora, and fou species of Phe formei, and six of 

the latter, all endemic, are here for the first time de- 

scribed In Pofgalege there are ten new species of Xantho- 
phyllum In Garcima, which has lately been fully dealt 
with in Pierre’s “ Forest Flora of Cochin China,” fifteen 
new species aie described out of*a total of thirty-six now 
known ım the Malay peninsula In Calophyllum there are 
sıx new species, in Kayea four, and in Teinstromiacez two 
new species of Adinandra, one of Ternstronna, one Euya, 
one Actinidia, two of Pyrenaria, and three of Gordonia 


relation to accessibility from the sea andeinternal com- ! The publicatign of Hooker “flora Ltdica” has given 
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the Indian botaryses a firm platform to work upon, and it 
is very ratifying to find that so "much has been done 
withy so short a time, and*that the working out of the 


e new'material has fallen into such confpetent hands 


The Colonts’s Medical Hand-book 
(London Cassell and Co, 1890) 


THE author explains that* thif httle volume” has been 
“writgen expressly for the use of colonists and squatteis, 
who are entirely out of reach of medical a@sistafice” A 
more suitable book of the kind could not be at their 
disposal They will readily umderstand his directions, 
and ın recommending appliances for the treatment of 
emergencies he has taken care to refer only to such as 
are likely to be found in any squatter’s hut 
e 


By E A Barton 





LJ 
LETTERS TO THE DITOR 


[The Editor does nbi hold himself responsible for opinions ex- 
pressed by his? correspondents Nether can he undertake 


° to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
© No notice 1s tah of anonymous communications | 
e 


Dr Romaneşon Physiological Selection, 


As Dr Romanes now declaies that the agsenc@of Ins theory 
of physiological selectiqnis ‘‘that some amount of infertility 
characterizes the distinct veiteties which are m process of 
differentiation into species,” and that the occurence of in- 
ferulity amgng the memberseof an undifferentiated species is 

ə secortdary and comparatively unimportant, I ask leave to quote 
one or two more of his orginal statements, ın addition to the 


four emphatic passages quoted in my communication of Nov- j 


enfber 27 

(1) ‘‘ When accidental variations of a non-useful kind occu 
m any of the othe systems or parts of organisms, they are, as a 
rule, rmmediately extinguished by mtercrossmg But when- 
eve: they happen to anse im the repioductive system in the way 
Here suggested, they must mevitably tend to be preserved as 
new natuial varieties, or incipient species A? first the difer- 
ence would only be n respect of the reproductive system, but 
eventually, on account of independent variation, other differences 
would supervene, and the new variety would take rank as a new 
species” (NATURE, vol xxxiv p 316) 

‘The words I have italicized show clearly that variation ın fer- 
tility only was what Dr Romanes then claimed as essential to 
lus theory Again, after referring to variations in the season of 
flowering as a ‘* well-known and frequently observed cause ” of 
isolation, he adds — 

(2) “"@ut it is on what may be called spontaneous vanability 
of the reproductive system itself that I mainly rely fo. evidence 
of @hyiological selection” (Zc, p 337 

The meaning of this 1s still furthe: enforced by other passages 
After discussing the supposed causes of infertility, he says — 

(3) ‘Why should we suppose that, unlike all other such 
variations, it can neve: be independent, but mist always be 
superinduced as a secondary result of changes taking place else- 
where? It appears to me that the only reason why evolutionists 
suppose thfs is because the parti@ulaf variation in question 
happens to have as its result the origination of species” (/¢, 

. 


P 339) 
And again — A x 
(4) “It appears to me mygh the more rational view that the 

prfmary specgfic distinction is likewise, as a rule, the primordial 

distinction , and that the cases where zt has been superrnduced by 
the secondary dtstenctrons are compar atively few in number” 

(Ze) e 

Notwithstanding the passages I have now quoted, emphasizing 

eight times pver, in different ways, that the tlfeory is essentially 

one of variations as regards feitility and sterility alone, Dr 

Romanes now says that, even if all this 1s wiong, ‘the pnn- 

ciple of physiological selegtion, as I have stated ıt, is not thereby 

affected” If this 1s not an absolute change of frant, words 
have no meang , and it 1s furthe: shown to be so°by the fact 
that Dr Romanes acknowledged that Mr Catchpool had ‘‘ very 
clearly put forwaid the theory of physiological selection ” » But 

Mr Catchpool clearly distingmshed betweer®the old theory that 

species arise frst eby variation®in form agd stgucture, and only 
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gradually becoge mutually infertile, gnd the ne? theory that 
they arise ‘‘ by spontaneous variations fn the generative ele- 
ments, ad are in this case orzgeza/ly mutually infeitile, be only® 
gradually become otherwise divergent” (Zc, vol xxx p 4) 

That this was the essentbal and o1ginal ‘‘ physiological selec- 
tion,” that was claimed as supplying the missing link required 
to make the origin of species by natural selection a reality, 1s 
yet further shown by the repeated statements tflat physiological 
‘*selection” 1s a powerful preservative agent eBesides the 
statement glready quoted, that variations in fertility “cannot 
eftape the preserving agepcy of physiological selection,” we 
have the asseition, quoted above, that such variations ‘must 
inevitably tend to be preserved as Wew natuzal vaiieties or in 
cipient species,” gad the followang still most gnphatic asser- 
tion —** Newhegfie we foncerned with the degrees of sterility 
whigi the variafion m question nfay in any particular case 
supply For whether the degiee 
form be priginally giea@or small, the result gpf it will in the 
long iunge the same the only difference will be that in the 
latter case a greater number of gener®@tions woul be required 
in orde: to separate the varietal from the parent form®@ 

Now my contention has always been, and still is, that there {s 
no principle at work which can accumulate or even preserve the 
vaitations of infertility occurring in an otherwise undiffereatiated 
species, and that the tem physiological ‘‘selection ” 1s ttrefore 
a misnomer, and altogethe: misleading If Dr Romanes will 
carefully work out numerically (as I have attempted to do) a 
few cases showing the preservative and accumulative agency of 
pure physiological selection within an otherwise undifferentiated 
species, he will do more foi his theory than volumes of general 
disq@isition o1 any number of assertions that ıt does possess this 
power 

My next contention 1s, that this is the only new gait af his 
theory—as he himself shows by his reference to the grdinary 
view, of sterility following other changes, as that which ‘ evolu- 
uonists suppose ” All the rest ıs to be found more or less Tully 
discussed m Darwin’s works , and I myself claim only to have 
carefully studied Darwin’s facts, and his brief but most sugges- 
tive discussion of them m his chapter on ‘‘ Hybridism ’ (vol 11 
of ‘Animals and Plants unde: Domestication”), and by ° 


~ 
. 


f sterility with the parent . 


arranging them moie systematically to have shown that they do e 


really give a fanly consistent and sufficient solution of the 
poblem ‘The only pait of my work I claim as a distinct addı- 
tion to the theory is the proof that, under certain conditions ghat 
appear to me probable, natural selection zs capable of increasing 
incipient mfertility between distinct races or varieties, and the 
same view was submitted to Darwin twenty years ago « 

Lastly, I totally and emphatically deny that any poition of my 
facts or conclusions on the subject were detived fiom Dr Ro- 
manes’s writings on ‘‘ physiological selection” The only two 
sentences he has quoted fom my book to prove that I have 
done so merely express what he himself has declared to be the 
common opinion of evolutionists, and which 1s also the direct 
outcome of the facts collecte by Darwin If this is “the 
whole essence of physiological selection,” then physiological 
selection 1s but a re-statement and amplification of Dai win’s own 
views, since he certainlyassumed, and proved, that ‘‘some amount 
of infertility” characterized “some ¥arieties” of animals and plants, 
and that this infertility, when it occms, 1s of some use 1n pre- e 
venting the swamping effects of interciossing I feel swe that if 
this had been stated, at the outset® to be what was tamed 
“ physiological selection,” no discussion would have arisen as to 
the principle involved, but only as to its novelty and as to the 
appropriateness of the name given to 1t, 

Jf now, notwithstanding his repeated and emphatic statements 
that variation as 1egards fertghty in othe: wise undifferentiated 
species was what constituted the basis of lis theory of physio” 
logical selection, Dr Romanes continues to assert that I have 
adopted that theory “‘furely ang simply, without any modifica- 
tion whatever?’ ıt will ehow that our respective standards of 
scientific reaséning and literary consistency aie so entirely 
different as to render any further discussion ofthe subject on my 
part unngcessary as regards mygelf and useless as regards Dı 
Romanes e ALFRED R WALLACE 





A Large and Brilliant Fire ball Meteor 


ON Sunday night, Decembe: 14, between olf 40m, and 
gh 45m GMT, I had the good fortune to witness tte dis- 
play of a most magnifieent fie-ball meteor It rose rapidly 
with a bught Wue trail fiom an altitude of 6 above the horizon, 
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at a point g? south of weg, and€n about 7 seconds of time 
attained a cudminating altitude of 55° at a pdfnt 19° north of 
West Two large trees interlaced prevented me from seeing the 
head@f the meteor till shortly before its culminaudh, but the 
light given out by it soon afte: its firgt appearance was equal to 
that of the full moon, and at culmination it much surpassed the 
light of a full moon im a cloudless sky The ball seemed to be of 
a most dazzlinggbluish-grey colour, and ıt had a diameter of at 
least three-quarters of a degree, The disk presented a nebulofs 
appearance with radiations within if as from a centie, but was 
well defined, except on itselower edge The glareewa$ alnaost 
too much for @yesight, and although the mght was very 
frosty, calm, nd clear all the stars gn the west became 
invisible I tugied to look again veryqshortly after, and 
at 5 second@ from culminafion fgund th meteor had be- 
come a small yellow gball only onetw@th of a degree 
in diameter, and was dropping ruddy sparks It® then 
disappeared at an altitude of 23° togvards a point about 51° 
north of west {ly impression was that this meteo® was at no 
gieat distance from thig place ın any part of its @burse (lat 
51° 20° Ny long,3m os E) I noted the positions rela'ıvely 
to trees and tall’ shrubs, and measmed them exactly with a 
theodolite this morning To-day I hear that the fire-ball was 
seen to fall by a man in Chestnut Steet, a hamlet on the Mard- 
stone goad, and then appeared quite close to him The direction 
of fal] accords fairly well with my own observation, and would 
make ıt descend about two and one-third miles from me At 
culmination I should say it seemed very much neare: to me, 
econsidering especially its great apparent size at that time I 
heard not the slightest noise either of rushing or busting 
A FRELMAN 
Murston Rectory, Situngbourne, Kent, December 15 


i e 
On Sunday, the 14th inst , about 9h 45m pm, I was entei- 
ingemy house by the back door, when the whole place was so 
brilliantly dluminated that I momentarily supposed there had 
been a flash of lightning ‘That erroneous impiession was at 
onee 1emoved by the continuance of the hght Wheeling :ound, 
I saw a splendid meteor of the fire-ball type, descending obliquely 
through the shy Though the Monday newspapers reported 
serious fog in London on the pievious day, yet the night sky at 
Loughton was perfectly clea: , and ıt was easy to see that the 
meteor im its descent was passing a httle to the nght of the con- 
station Gemini, in a direction nearly, but not quite, parallel 
to a line joing. Castor and Pollux The head, which was 
downwards, was a laige oval mass of hght The tail was not a 
“mere thread of silvery radiance, like those of November 1866 , 
it seemed bioad, nregular on the edges, and sending out sparks 
The fire-ball had not descended far when it vanished among a 
shower of sparks, which also very speedily disappeared I 
hemd no rushing sound during its course, and no noise of an 
explosion when it came to its end 
As the time available for observation extended to only a few 
seconds, ıt 1s possible that ther® may be some error of detafl in 
the foregoing statements I shall not, therefore, call them 
observations, but mental impressions of what took place 
ROBER HUNTER 
Forest Retreat, Staples Road, Loughton, Essex, 
December 16 


. ° 
Attractive Characters in Fung 


In the communications which have recently appeared ın your 
journal on this subject, 1t has been taken for granted that, in the 
development of spores into mycelium, the former must neces- 

. sanly pass through the body of $n animal host We have no 
scientific evidence of this I am inclined to think that the 
theory 1s a remnant of the oM superstgion that toadstools are 
the result of the excrement of toads, gnd that we must seeh for 
more natural processes of feitilization if we are to solve the 
mystery Unbekef ıs sometimes the néarest road to a right 
faith Scepticism 1s often the gate to uth It is at least 
desirable that those who are@investigating the subject should 
approach it unfettered by a theory which 1s yet destitute of proof, 
and should direct their researches to ground which 1s not littered 
with what may be only the fragments of an eaploded super- 
stiion My own observations tend to convince me that germina- 
tion dF the spore and development of the mycelium are alike 
dependent upon conditions of soul, ‘modified „by atmospheric 
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influences, fertihzing agents &c, &c may be aflded that 

the s8lution of the problem 15 rendered nfre djfiicelt by the 

apparently mexplicable fact in Nature, so strikingly exemplified 

in the field of mycolagy . 
“that of fifty seeds s 

She often brings but one to bear ” 

The countless millions of spores which never fepioduce he:r 

land must ge transmuted irto other cdħdiuons of being, to forn? 

part of the ‘‘lving whole® of the umiveise, in which nothing 

can be lost 

Glamts, Desember 5 e 


Some HaMts of the Spider 


IT would be strange deed, if, as your correspondents infer, 
there 1s no record of the gyrating habit of a spectes of geometric 
spider so common as even to be well known to Londoners who 
hae a garden It may be that Kingsley 1eferred to this sfectes, 
but his “ Water Babies” 1s not found 1n scientific libraries It 
occurred to me, laste September, whilst amusing myself by 
mahing some of these spidersegyrate, by blowing on or gently 
touching them, that the instinct, in this Kind, 1s in a decadent 
state , it does not appear well suited to a Waivy-bodied, sharp- , 
legged species like this one, and 1s certainly much less perfect® 
than in other species possessing a similar habit 

Some years ago, when describing the habés of some Argeittine 
spiders, I mentioned a species of Pholeus, abundant in La Plata,e 
with legs of extraordinary length, in coour and general appear- 
ance someth@ng lilg a crane-fly, but double the size of that in- 
sect When approached or disturbedgn any way, it gathers its 
feet in the centre of the web, andgswings itself round angl 10und 
with the rapidity of a whirligig, so that ıt appears like a yery 
shght mist on the web, and offers no pomt for gn enemy to 
strike at Here the coriespondence between structure ancPhabilse 
1s very perfect , the siımness and gieat length of the legs causing 
the creature, at the moment the swyi revolutions begin, to seem 
to disappeat from sight , and, owing to the string like farf of 
the legs, the fatigue experienced is probably very much less than 
the action would cause in a stout short-legged spider like the 
English species At all events, ıt can revolve for fifteen or 
twenty seconds at a stretch , and, 1f the cause of alarm continues, 
it will perform the action no less than three times before quitths 
the web The English spider exhausts itself in a few seconds 

Those of your readeis who are interested m the habits of 
spiders will find the paper refered to in the Gentleman's 
Magazine for 1884 Some of my observations contained therein, 
I find, have been served up—after a fashion, and (of course) 
without acknowledgment—in a spider article ın the current 
numbe: of Longmans’ Magazine W H Hupson 


e 
“ Nowhere can Mathematics be iearned as at 
Cambridge ” r 

Turse words are ascribed to Di Hopkinson m his*speech at 
the Royal Society on behalf of the medallists , and as they are 
calculated to sustain a belief which, Heaven knows 1s already 
widely enough prevalent among even tolerably we'l-informed 
people in England—the belief, namely, that no one but a Cam- 
bridge Wiangzler is worth thinking of as a teacher of mathe- 
matics—-perhaps you will allow me to ente: a protest 

In the department of applied mathematics, thanks to the 
work of Thomson, Tatt,gand Clerk Maxwell, Gambmdge 1s 
supieme, and so far Dr Hopkinson ıs right ‘The weakness of 
the Cambridge system has always been,on the side of geometry , 
and I am sure that those who studied this subject under 
Hamilton, Salmon, Mmd Townsend (to go no farther back), will 
agree with me in saying so I[@1s a weakness apparent, in 
almost every work emanating from Cambridge ® What would 
the subject of conic sections, for example, be, if Salmon had 
not shown how iteshould be teated? The answer 1s easily sup- 
pled by some of the Cambndge worksn the subject which are 
sull in extensivg circulation in England As a result of the 
belief which Dr” Hopjinson seeks to strengthen? the schools 
and Colleges throughout the whole country are becoming 
dominated by Cambridge methods exclusively, all appointments 
in them being virtually filled with 8Vranglers and no others, 
and hendewe shall have, in time, a dead-leve} of sameness of 
method and thought which will partake of whatever shortcom- 
characterize the Mathematical Tripos Is this result 


ngs may 2 lt 
desirable? R GrorGE M. èlINCHIN 
RIE College, Cooper's Hilh December H . 
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y 7 | money ın supplying ourkelvese with artificial hght, to 
a H > 
THE DARKNESS OF LONDON AIR e | enable us to carry on our daily busfhess dtifneediess te 


“from the inconvenience, that a darkened atmosphere 


naturally causes This darkened atmosphere usually com- ' 
mences towards the end of October, and continues off 
and on sometimes to tle end of Febiuary—that 1s, for a 


ORE more the inhabitants of London are suffering , 


point out that this outlay would be unnecessary, ¢ we’ 
were 1eally to adopt se tae to deal effectively with this 
smoke nuisance . 

In NATURE, vol xxxix pp 441 ef seg, vanous results 
were given, which were intended to show, ın an easily- 











period of some sixteen week we partially and’ at times uderstood manner, how daik the London aur is during 
wholly deprive ourselves of the full benefit of the sun’s , the winter-time, owing to,smoke fog , ıt was Aiso shown 
rays, ahd live ın a state of artificial Carkness , and when that other éarge towns suffer fiomethe same cause 
we consider how very little daylight there 1s during the | It is now proposed to gtve some of the r€gults of a few 
winter months (even under theebest of conditions), it 1S , more observations, taken in Londen during the winter of 
surely very foolish to 1educe the dayhght, and create | 1889-90 ‘ e 
darkness in place of the daylight , Table I givegthe results obtained in two’ districts in 
Is anything being done to remedy this state of affars? Londgn, one befng at the West Efd and the other at the 
Apparentty very little is being done to make matters ' East End, about 9 miles apart . 
better, whilst on the other hand a good dealis being done ' pi ° - rs 
to make things worse , for instance, gach year sees thou- ' e TABLE I 
sands of new buildings addedeto London, many of these ' $ ; 
buildings being fagtories and workshops 1 i 
-. We have now (within the Metropolitan area) some Dee in London i ecember | January, February Se ARa 
*765,co0 tenements, and at present (with the exception of Y™° pes art was | "7889 1890 x890 | artificial sight was 
a fav Acts dealing with factory smoke), the countless ea 
chimneys of these numerous buildings are permitted to ——— eet eee = 
belch forth voiumes of sooty smoke, almost without any i 
check whatever As for the great majority of tye buildings Hammersmth,W, 10 | 3% 3 16% hours ` 
in London (that 1s, the dwelling-housés), we positively ! 
have ng means of contfolligg their smoke , Homerton, N E 68 | 38 9% 1154 hours 
e 


nder these circumstances it is hardly very surprising, , 
that the afmosphere overelondon ın the winter 1s so 























eunnaturally dark, and it 1s further not to be wondered at Tt will be seen that at Homerton the inhabitants levet > 
that we have to expend (or rather waste; vast sums of . for about 115$ hours (during the three months named) in 
TABLE II —Chast for Black or Dark Yellow Fog 

DECEMBER "i 

1889 i 

S S S S 

3 4 5 6 7 8 9 10 Tf l2 18 14 15 I6 17 18 I9 20 2} 22 23 24 25 26 27 28 29 30 3l: 

ais WCW FQ oH HIF QR I LK EW GG yyy VERY YUN 
TT I y 
y Laaa L 


+ +} 
7 


4 
PI r 


EA 
ES NY 


o 


a 


a partial state of darkness during the dayetime, and if we | 
conside: how short the average length of each day 1s at 
this tıme of year, we find that out of the 90 days con- 
cerned, nearly 14 days were practically turned into nights, 
causing both igconvenience and expense Aa 

During the month of December 1887, and the months 
of January and February 1888, the numbe of hours when 
artificial h@kt was used at Homerton xeached the total 
of67} hours, ° E 
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Table II shows.in detail, the kind of chart used to 
1ecord the darkness caused by smoke fogs I am m- 
debted te a friend for partly giggesting the form of chart 
which 1s given in this table ¢ 
The original chart (only a portion being given here) 
was divided into 2160 squares, every 24 of these squares 
representing one day, and each single square one hour , 
these single squares are agam subdivided into four parts 
of 15 minutes gach J 
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The grey colour shows the @ght-time, the white the 
day-time, And the hjack denotes the eme each day 

z Jeme which partial darkness prevailed owing to fog 
, T8 show the serious way, in which this artifi€ial dark- 
ness of the London air interferes with the numerous 
kinds of work, that depend upon a clear atmosphere and 
good light, various records were kept during the winter 
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The results of two of these records are given helow 

The photographer is, perhaps, oftee of the, greatest 
sufferers fiom this artificial state of darkness during the 
winter-time .e . 

There are various methods in use by which photo® 
graphs are reproduced, and most of these methods 
depend on good natmal light, Table III deals with» the 


























of 1889-90 « . | “silver process ” ‘ee 
e 
e z TABLE QUI &Pigtogiaphy (Silwer Precess) : è . 
pn Orr rn nr 
K ` 
6 November 1889 December 1889 January 189 February 1890 March 1890 
e . N 
e ° 
Number of days on whiah observations were ‘ 
taken 1n each month 26 o 24 27 24 2660 
° e 
® 
Number of dafs when no copy could be bs k 
printed, owing to tke darkness of atmo- ° e 
sphert 7 I0 7 3° 5 
P ° 
Longest time taken to print a single copy in 
ong day? sh tom sh 45m 4b 40m 4h 45m 3h om 
e te i 
` Shortest tıme taken to print a single copy in 
one day 2h, 5m. 3h. 35m 2h 15m th 35m th 5m 
z ° 
® Average time taken to print one copy in so | Days; Time taken | Days} Time gaken | Day Time taken | Days} Time taken | Days] Time taken 
many days ın each month 19 36h 14| 5&hb 20 34h 25 ®34h 2I 7b 
z anne 








print a single copy 


> (a) In fine clear weather, ıt takes about 30 minutes to 
e remark applies to 


an a 

These observations were taken at Ealing, London, W 
It is hardly necessary to point out that Ealing 1s far away 

from the centre of London 
` The record was kept daily (Sundays and Bank Hol- 
. days excepted) during the five months named im 

. Table III 

It will be seen, that the shortest time taken to print a 
single copy,on one of the 127 days in question, was about 


a 


(é) Rain was the cause of no copy Wing printed on certag days b this 
Table IV as well 


twice as long as ıt would havestaken if the atmosppeie 
had been clear, &c , ıt will also be seen that, out of the 127 
days on which observations weie taken, on no less than 
32 days no copy could be printed at all 

Table IV deals with a method of copying drawings 
known as the ferro-prussiate process , this process 18 very 
extensively employed by architects, engineers, &c , it 
absolutely depends upon a clear atmosphere 


TABLE IV —Fe110-Prusstate Process for Copying Di awings 






































* November r889 December 1889 January 189° February 1890 f March 1890 
e 
Number of days on which observations were 
taken ai 15 15 17 Ka 
Numbe: of days when no copy could be n e 
printed owing to the darkifess of atmo- . 
sphere 9 9 5 4 6 
s Longest tıme taken to print a single copy in 
one day? gh 30m 4h 15m 4h om th 30m oh 35m 
. 
Shortest time taken to pynt a single copy in ne A A 
: one day oh 25m th 20m oh 15m oh 5m oh 4m. 
Average time taken to print one copy in so |Days| Time taken |Day ; Time taken | Days! Time taken |Days| ‘Lume taken | Days} Time taken 
° many days ın each month 12 24h 6 | 3h 10 | e1$h 13 ezh 16 th. 
e ® 
° 


i i ? In fine clear weather it takes abo 

The observations were taken at Mew Cayendish Street, 
Portland Place, W 2 . 

Out of the 9%days on which a record was taken during 
the five months named in Table IV, on 33 days ıt was 
found impossible to printea single copy of a drawing, 
and on one day only could a copy be printed ın 4 minutes, 
and this was on March 14, 1890, about 4 minutes 1s 
the shoitegt tıme possible, that a clear copy can be 
printedin ° 

It 1s, perhaps, unnecessary to give any more results in 
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ut 4 minutes to print a single copy 


this paper, to help to prove the exiting state of artificial 
darkness caused by these smoke fogs, but would it be 
asking too much, if we were to request the Lofidon County 
Council to take steps at once to enforce ngorously. the 
existing Acts of Parliament, which have been framed to 
deal with factory smoke, and to®consider (ın a compre- 
hensive and thorough manner) the best means of coping 
effectively with the smoke nuisance generally ? 


e 
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N iMterésting paper, by Prof John Milne, FRS, 
sand Mr Jobn Macdonald, was 1ead before the 
ə Institution of Civil Engineers on November 25 The 
authors presented an account of certain imstruments 
whach had béen designed to register the oscillations and 
‘vibrations of trains, so‘as to give an automaticerecoid of 
the run, and information as to the condition of the track 
Thesegnstiuments were modified forms of seismographs, 
the ordinary’ earthquake instruments ebemg affected so 
much by the suddenness of the jolts, and by changes in 

inclination, as to be unsuitable for this purpose 


e The appaiatus for recording vertical movements con- 


sisted of a clock-spring coiled upon an axle, and con- 
nected with a lever carrying a weight in such a way that 
when the spring was wound the weight was supported by 
ıt The result of this combination was, that for up and 
down movements of the apparatus’ some point in the 
weight remained at rest, and the ielat ve motion of the 
apparatus and thé weight was recorded by means of a 
*epointer attached to the lever 
Horizontal vibrations were 1egisteied by the movement 
of pointers attacleéd to two pendulums, the planes of 
emotion of which were at right angles to each other The 
simplest form of pendulum was a metallic cylinder, fiee 
to swing on pivots placed onits upper edge “The, oscilla- 
tions of the pendulurg might be controlled by giving a 
certain frictional 1esistan@e to the movements of the 
potters, as, for instance, by increasing the pressure upon 
the witng*pomt Anothef method of making the vibra- 
tions of the pendulum dead-beat, by coupling together 
two pendulums with a sliding jomt, was also shown 
“Fhe recoiding-surface might be a dium, covered with 
metallic or ordinary paper, and driven by clockwork, the 
pointers being strips of metal, pencils, or pens, and to 
obtain a record extending over a considerable period a 
long band of paper 1olled on a dium, as m the Gray- 
Milne seismogiaph, was pulled over another dium and 
wound up on a thud, driven by its own system of clock- 
work 
Reference was made to fifty-eight locomotives now 1n 
Japan, on which eaperiments were carried out In 
England, diagrams had been taken in carriages running 
on the London and North-Western, the Caledonian, the 
Great Northern, the South-Eastern, and the Metropolitan 
Railways, and in America a diagram, the original of 
which was exhibited, was taken, showing the motion of 
a carnfee between New York and San Francisco, a 
distance of about 3300 miles 
ff the diagiams produced by the vibration-recorder 
weie evidently connected with the balancing of the 
engines, details of the weights of reciprocating paits and 
the balance-weights were given, together with the equi- 
valent balance-weight, which was determined exper- 
mentally in the following manner A pair of wheels, with 
their balante-weights, and crankepins, were placed on the 
rails, a large rourd steel ring was then hung from the 
crank-pin, and from tis weights were suspended until a 
balance was obtained, This weight hyng upon the crank- 
pin was called the equivalgnt balance-weight, and ıt was 
fond that vehen this weight was nearly equal to that of 
the 1eciprocating parts—that was to say, when the hori- 
zontal component of the energy due to the reciprocating 
parts was balanced—fhe diagrams for longitudinal motion 
were small e 
Most of* the diagrams were taken on locomotives 
running on the line between Tokyo and Yokohama a 
distance of 17? miles, and they showed that there was a 
relationship between the character of the hne and the 
recorded movements Soft ground could be distin- 
guished from hard ground, and the effects of bridges and 
culverts wgre recorded, all diagrams on the same hne 
„Showing the same characteystics . 
hed ° 
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As an illustration of the use of the instrument, two 
diagrams wereshown, taken on diferent engsnes running 
over the line from Shinbashi to Yokohama, the pape? 
moving & the rate of 1 sch to the minute It was pdinted 
out that as Shinagawa as appiqached, the diagram be- 
came larger This was explained by the fact that this 
portion of the track rested on the mud of Tokyo Bay, 
and was, therefore, soft and yielding At the third minute 
afte: starting, a sudden movement of the pointer occurred 
as the enzgne passed one of the culverts, but the cause of 
thf jerk had not been dgterminéd The grain was seen 
to have left Shinagawa two minutes late@and to have 
stopped at Omor1fi minute and “a half, instead of one 
minute, the schgfule tupe Between Omors and Kawa- 
sak there were@rregulatities indgcating soft places, but 
the Most important mark occured in the second span of 
the 40-feet girders forgning the waterway leading up to 
the largé bridge at Kawasaki This nfik was found 
regularly"in all the diagrams, and æstaff of workmen who 
knew nothing of the experiments having beers sent to 
examine the place, reported that a sleeper on the second 
span of the down tiack yielded, when a train passed, twice 
as much as any of the other sleepeis Between Tstfrumi 
and Kanagawa the diagram was rather larger, indicating 
a soft place that required attention Yokohama was 
reached four minutes late, the places where time was lost 
being easily determined upon a close examination of thee 
diagram 

The record of longitudinal motion was found to show 
most clearly differences ın balancing, the size of the dia- 
grams upon engines which differed only in the halanging 
having been as 6 to 27 A striking feature ın the diagram 
of longitudinal motion was that it indicated ascents and 
descents by deviating to the right and left of a medfan 
lne Curves were marked in a similar manner by the 
portion of the instrument recording transverse motion e 

The observation that certain locomotives gave a larger 
longitudinal diagram than others suggested that such 
engines were not exerting their powe: m an economical 
manner It was found that the engines which had used 
the least coal per mile were those in which the difference 
between the weight of the reciprocating parts and the 
equivalent balance was small, and, on the contrary, in 
those engines whee the difference was large the con-, 
sumption of coal and oil was considerably greater It 
occurred to the authors that engines yielding different 
diagrams might show a difference in the wear of then 
tires The data obtamable weie meagre, but they ap- 
peared to indicate that those engines which gave a small 
diagram for Jongitudinal motion did not wear out their 
tires so quickly as others ® 

The conclusions ariived at by the authors were — 
(1) The vibration-1ecorder might be of value to those who 
had to deal with the management of the traffic, inasmuch 
as it furnished details of the times of stoppage and the 
speed at any part of the 1un (2) The instrument might 
be used by those who had to inspect lines Vaniations 
due to carelessness on the pait of the plate-layers were 
recorded Curves, ascents and descents, and even slight 
variations in grading, were indicated , faults ın sleepers, 
irregular yieldings on bridges, soft portions of the track, 
and other imperfections, Were definitely marked, and, 
changes in the permanent way could be at once detected 
if such diagiams wei@taken aè intervals (3) The vibra- 
tion-recorder *might fyrnish information of value with 
regard to the manner in which a locomotive should be 
balanced, the vibrations due to this cause Being measured 
by the dagrams fo: longitudinal and vertical motion 
Foi this purpose, diagiams alight be taken on a surface 
running at the rate of I ‘nch per second In this case 
each vibration of the locomotive was recorded separately, 
and fiom these diagrams the maximum gccdleiation of 
each backward and forward motion had been calculated 
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© GLA@WAL CLIMATE. 


cA EVERY fragment of evidence, which can serye to show 


* stream ito Kentucky 


e time follow each othe: with normal curves 


us the characte: of the cl{matal conditions during 
the last glacial perio@, is so Mnportant that I venture 
to present certain facts which, 'so far as I am aware, 
have hitherto escaped attention The evidence I mean 
to discuss ıs found in America and Ewmope in tlæ 
regions immediately south of the klaciated areas of the 
two continents It i” a well-kn@wn fact that®in ghe 
piesent condgfion of the climates the eaith, the de- 
crease in temperature as we rise aboe the sea 1s about 
3° F for eaqh fooo feet of gltitude cal cucumstances 
may considerably affect this vafiation,Qut the range ıs 
not gieat If glaciers*were by the refMgeration gf the 
climate restored to the surface which they occupied 
during the lasteice period, we shuld expect tg find the 
Ine of perpetual snow 11sing as we went southward about 
3030 feeg for each degree of latitude 
. If, onan inspection of the areas glaciated during the 
recent ice epoch, we should find that this principle m the 
distiybution of the glacier did not hold, we should appar- 
entlyebe justified in the supposition that the glacial climate 
was not due to greate: cold than that which exists at 
present Any departure from the normal rate of ascent 
eof the perpetual snow-line ın the region south of the 
glacier would be likely to throw some light on the climatal 





conditions prevailing during the time when the continental , 


ice-sheets were developed s 


Beginning our inquny with the Appalachian section of 
Eagtern®America, we find there a region im many ways 
well stunted foi the determination we seek to make The 
prmcipal front of the ice stretched acioss the continent 
on a line which ts now well determined It 1s unmustak- 


ably evident that ıt crossed the valley of the Ohio at , 


Cfhicnnati, and extended a little distance south of that 
I have recently re-examined the 
evidence which goes to show the presence of the ice at the 
above named point, and have no doubt as to the goodness 
of the determination At this pomt the surface of the 
cayntry hes at a height at no pomt exceeding 900 feet 
above the level of the sea From this position the level of 
the country gradually 11ses in a southerly direction until m 
* the synclinal mountains near Cumberland Gap it attains a 
height probably exceeding 3500 feet From this elevation 
the profile descends in the broad valley of the Upper Ten- 
nessee to about 1000 feet above the sea-level, thence 
it again 1ises until, in the mountains of North Carolina, 
we enter a field where many peaks 11se to more than 
6000 feetin height From ¢he front of the ice-sheet near 
Cmeinnati to the central part of the North Cazélina 
mountan district ıs about 200 miles It 1s to be observed 
that the whole of this distiict 1s within the same great 
valley, and in a region where the isotherms at the present 
We may 
therefore fairly conclyuge that, under the usual conditions 
of climate such as prevailed ın North America, the 1ce- 
line should be found in the mountains of North Carolina 
at the height of 2000 feet above the base of the glacier 
at Cincinnati, or, say, at 3000 feet above the level of the 
sea Fram that level to tha top of the North Carolina 
* mountains, or, say, for the height of 3500 feet, we should 
have indications of glaciaj conditions A tolerably care- 
ful mvestigation of this country has%hown me no ev.dence 
of ice action whatsoever, and all the other,students of the 
subject who have visited this area have failed to find any 
facts which might afford even a supposition of glacial 
work in that field I am ¢hetefore compelled%o assume 
that the slope of the snow-Rne rose so rapidly from the 
1ce-fiont at Cincinnati southward that ıt passed above 
the summgts of these mountains 
If, the elevation of western North Carolina was in the 


* By Prof N S Shaler Reprinted from the Proceedings of the Boston 
Sotiety of Natutal History, vol xxiv parts 3 and 4, May 1889-Apr.1 1890 
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, form of an isolated peak, we might have less confidence 
an this indication Bat the distiict of lfnd whigh should 

have lam much above the saow-level ıs some thousand 
' square miles in area, a field sufficiently great to®have 
developed very extensive glacial areas in case the peaks® 
lay above the line of perpetual snow The same con- 
siderations, though ın a less accegted way, me met when 
we examfhe the highlands ef the Blue Ridge m Virgima, 
or the Alleghany Mountain distiuct on the uplands of 
Virginm and West Virginia A lage part of tle Blue 
Ridge in Virgina fs high enough to have been the seat of 
glaciers, provided the sngw-lme were anywhere near the 
level of the glacial sheet wheie ıt crossed the existing 
Atlantic coast 
Ridge aie extremely scanty At the westen extremity 
ofeRock Fish Gap, immediately south of the Chesapeke 
and Ohio Railway,eeai its junction with the Shenandoah 
Valley Railway, thetg are accumulations which apparently 
are to be classed as glaciak This point 1s about 1600 feet 
above the level of the sea If this acc¢}mulation be ieally 
of glacial ongin, it apparently establishes the height of | 
the ice-front ın the Shenandoah, but as yet I mustiegai1d 
the indication as somewhat questiogable In the Alle- 
ghany Mountains west of Covington®Va, there aie de- 
posits which I am disposed to conside: of a glacial nature® 
At this poiat the deposits he abot 2000 feet above the 
sea-level Thes@ are the southernmost poits at which 
I have found any satisfactoryznd@ations of glacial work, 
in the region south of the Potomac, and, until® further 
mvestigated, both of these dgposits must be 1egarde#as 
of doubtful characte: bs e é 

In Europe, in the region south of the Alps, we find the 
facts similai in their character to those existing in North 
America During the last glacial period the iceesheet 
extended down on to the Itahan plains, unquestionably 
attaming levels less than 1000 feet of altitude above the 
level of the sea, and probably occupying positions not 
more than Soo feet above that level From my obserya- 
trons on the field I am disposed to think that the general 
mantle of the ice covered the southein face of the Alps 
down to within a few hundred feet above the sea From 
150 to 200 miles south of the Alps in the mountains of 
Tuscany, we have an extensive surface 11sing 4.000 01 §000 
fee: above the sea A careful search over much of this 
field showed me no evidence of occupation by ice At 
the present 1ate of ise in the perpetual snow-line in 
Switzerland we should expect an ascent of that plane 
about 1500 feet in passing from the foot of the, Alps to 
the Apennine Mountains north of Florence Ve have 
thus a case similar tọ that we find ın the North Carolina 
mountains, in which there are elevations just south of the 
continental glaciers of a sufficient height to have been 
covered by ice unde: normal circumstances, but where 
the evidence of such coating 1s conspicuously wanting 

I have endeavoured to apply the same consi lerations 
to the glacial pheuomena of the Rocky Mountains, but 
the facts are as yet sd*imperfectly ın hand*that*! have 
not been able to determine the relative altitude of the 
sheet in a satisfactory manner his, however, may be 
said the distinet glacial accumulations in Colorado 
probably do not extend belay the level of 6000 fget 
As this region 1s about on the parallel of tte mountains 
of western North Carolina, it may perhaps indicate that 
the snow-line fay througnout the,southern parts of the 
United States above the summits of the Carolina moun- 
tains It seers to me, however, that in the gusting state 
of ou knowledge of the distribution of the glacial sheet 
in the Cordilleran section we cannot attach much import 
ance to this evidence e 

We Kave now to consider the possible explanation of 
| the facts above adduced Assuming that the relative 

heght of the surface, occupied by the glacier, when it 

crossed the Og Rivér, and that of the regios within two 


hundred miles south of ite eyen during the ice epowk, 
>. © 
° 


The traces of glacial work in the Blue © 
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were wifat they arg at the present day, it at first gight 
seems neessary fb suppose that thefe was a rapid change 
im the temperature in passing from the ice front towards 
the Gulf of Mexico Before we adopt ‘this consideration, 
however, we must bear in mind the fact that the ice-sheet 
of the last glacial period probably advanced for a con- 
wdefable distance soush of the perpetual snoy-lne, in 
substantially the same way tn tvhich an Alpine glacier 
descends in many cases to a depth of 1000 feet or more 
below “he fields of enduring snow by whth it*is fed 
Accepting the elevation of the continents as they now 
exist, and allowing 3° of temperature foreach 1000 feet of 
altitude, ıt seems likely that the snow-line just touched 


® the summit of the Carolina mourtains and came to the 


surface of the sea near the southern end of Hudson’s 
Bay eIn other words, the protrusion of the ice to the 
south of this glacial snow-line carried it at a distance of 
near 1000 miles south of the gathemng ground This 
supposition, however, is of I&tle value, for the reason 
that the level of th¢ continent was clearly much disturbed 
. during the glacial period, the surface declining to the 
ftorthward within the glacial envelope, and probably nsing 
to the southward of ghe ice front 
It seems to me most likely that during the occupation 
Sf the northern pait ef the continent by glaciers, the 
southern portion of the continent was gonsiderably ele- 
vated AH the streams which discharge into thë ocean 
south of the former icefiong between New York and the 
Rig Grande show in their lower parts only moderate ac- 
cumulationg of alluvium whech has been deposited since 
she close of the glacial period They generally enter 
bays which appear to be the lower parts of gorges which 
were formed during the period when the area was more 
elevated than it is at the present time These facts make 
ıt probable that 1f the mountains of North Carolina 
varied in elevation fiom the present height, they were 
more elevated than at this day All the facts are against 
the supposition that we can explain the absence 
of glaciers ın their Inghlands by supposing that the 
summits were lower during the ice period than they 
now are 
It seems to me we are compelled to suppose that the 
chmate in the mountains of North Carolina, and probably 
in the great portion of the Apennine section south of the 
Alps, had during the glacial period a temperature not 
much if any dower than they have at the present time 
As far as it goes, the evidence ıs thus opposed to the 
suppositign that the glacial period was brought about 
by a general refrigeration in climate of the continents 
occupied by the sheet ° 
ithin the basin of the Ohio, especially in the valleys 
of the Upper Tennessee system of waters, we find certain 
phenomena which lead us to the conclusion that the 
rainfall im a recent period, probably contemporaneous 
with the glacial epoch, was more considerable than at the 
present,day, In many valleys whych I have observed in 
that section the déérzs built into the imperfect alluvial 
plains ıs of a much coarse: nature than that now brought 
down by the rivers The channels bear the aspect of 
having recently been tRe seat of more vdluminous streams 
thay now occupy them THis evidence, gained from many 
ponts in thé Southern Appalachians, leads me, inde- 
pendently of the hypothesis I am now suggesting, to the 
conclusion that duringe the last glacial epbdch the rainfall 
of this country was much greater than it 1s at present 
At Big Bong Lick m Kentucky, which l@s within a few 
mules of the southern boundary of tlfe ice-sheet, excava- 
tions made by me ın 1868 show embedded ın the deposits 
formed by the springs an abundant set of herbivorous 
mammals, ers the mastodon and elephant, aa’ extinct 
species of buffalo, and a musk-ox kindred to our Arctic 
species but of much larger size, a species of carabou y- 
distinguishaBle from our hving American forms The 
eemfitions of this deposit, let. me to guPpose that these 
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anımals were probably aot moré agcient thag? the glacial 
period, and that they most likely ofcupied the surfa 
during tlee time of abundant rainfall when the ma@shes 
were more extensive tafo at present, a pernod which if 
not exactly comcident With the &\treme advance of the 
1ce must fall within the glacial epoch 

The abundance of these large Herbivorag the relatively 
gfeat size of the specigs, point also to the coigcident oc- 
currenge of a rather foundant vegetation If the pertod 
indicated Wy the mafive gravels f the toryential streams 
and the Herbivora ft Big’ Bone Lick be identical, and if 
this period coincidfs with the glacfal period, as it appears 
to do, then we mg fairly assume that tfe lmata! con- 
ditions immediagfly to the south of the glacial sheet were 
not those of extreme cold This evidence has nothing 
like the sure foundation obtaineds by the lack of glaciers 
in the meuntains of North Carolina, but @s far as it goes 
1t confirn@s the results of those obsgrvations . 

It is not my purpose, however, in the preseng writing 
to consider the perplexing question as to the cause of 
glacial chmate I desire only to call attention to the 
extent to which our glacial streams appear to shave 
advanced, by what we may term forced marches, ar to 
the south of the Ime of perpetual snow Although the 
value of the evidence above noted cannot be determined 
until the matter has been more carefully brought togethere 
and abundantly discussed, the facts seem to me to militate 
against any hypothesis which seeks to account for the 
glacifl period on the supposition that the climate in the 
glaciated regions was cooler than at present 
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THE SUBJECT-MATTER OF EXACT 
THOUGHT! 


WHEN mathematicians, logicians, and other exfct 


Ca 


thinkers think and reason, they think and reason ° 


about something What 1s that something? And wherein 
consists the infinite variety which ıt presents? Is ita 
mere assemblage of detached subjects of entirely different 
natures? Or is it an harmonious whole, admitting of a 
definition and treatment which, though perfectly general, 


will yet preserve the essential characteristics of its com- | 


ponent parts ? 

To judge by the usual habit of thought on these 
questions, we ought apparently to conclude that the former 
is the conect hypothesis, but that such a conclusion 
would be wholly erroneous, there can, I think, be no doubt 
whatever The prevailing view 1s due, I believe, to the 
want of a proper appreciation of the difference between 
that which is the essential or necessary matter of exact 
thought, and that which, so far as the processes of reason- 
ing are concerned, 1s merely the dress in which that 
necessary matter ıs clothed This dress has, of course, 


a real importance of its own, and the study of ıt isnot tobe ® 


undervalued But when we are instigating the subject- 
matter of exact thought it 1s not with it that we are con- 
cerned it 1s not with the case, but with the works of the 
clock that we have to do, and thus our anxiety should 
be to get rid of the environments, to treat them as fhe 
“disturbing agents” of the experiments of the*physicist, 
as likely to mislead, and therefore to be elimmated with 
the most scrupulous care e 

That such dyess exiSts ın the case of every subject that 
we investigate is obviou8 enough , much of it 1s recognized 


. 
? The object of this paper 1s to set forth ın as simple %nd non technical a 
manner as possible, the prmuples which were rst formulated m my 
“Memor cr@the lheury of Mathematgal Form,’’ published m the Philo- 
sophical Transactions of the Royal ® ciety fir x886, vol clxxvi1_ p z, 
and a‘ Note” thereon contained in the Proceeding of the Royal Society, 
vol xlu p 193 which corrects the Memvir in some important particulars 
The special appheati-ns of the theory principally dwelt on here are con- 
sidered in deta m a recent paper by me, “On the Rejatio® between the 
Geometrical 1 heory of Points and the Logical Theory of Classes '? congained 
in the Proceedings of the London Mathematical Society, vol wx p 147 
The mode of treatment of the Whole subject adopted in the present com- 
munication must ho®ever be regarded as entirely new zA B K x 
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without an &ffort Thys the geometrician must draw the 
es of his diagrams of some colqur, but never dreams ot 
Stpp@sing that the particular coldir affects the ref] matter 
he 1s investigating , and the logfbian, bidding us fix our 
attention on the relations of implication, contradiction, 
&c , of the passages he selects for analysis, properly 1ejects 
the poetic beaeties or philosophid truths they may eng 
shrine as matters with which he is\not for the moment 
concerned, But though there isea gQeat deal of th acci- 
dental environment which ıs reagily ¥en to be such, afd 
is therefore repected without difficulty, here remains much 
which, unless agtention® 1S expressly 
covery and rejection, 1s likely to he regaNjed as the kernel 
itself, and not as mere husk In innumfable instances 
this separation of the essential from the non-essential®has, 
* Iam satisfied, not yet been effectgi That this is so is, 
to a very considtrable extent, due to the practice, fo doubt 
for some purposes a ngcessary one, of dividing fhe study 
of the gibject-matter of exact thought into different 
seiences, such as logic and mathematics, each with its 
own literature and students, the latter generally mis- 
informed as to the real nature of those subjects which are 
not tlfeir special study By this divorce of studies the 
student of either has the dress in which his particular 
subject 1s clothed so invariably associated with its essential 
elements that he fails to regard it asa dress at all, and 
looks upon it as a part of the naked body itself No 
wonder then that such attempts as have been made to 
define the nature of the subject-matte: of ceitain sciences 
are jm general vague and metaphysical, rather than exact 
and mathematical, or that there are those who are con- 
tent to*say that logic 1s the science of “ quality,” mathe- 
matfcs of “quantity,” and therefore their domains are, 
and should be kept, distinct Such persons would no 
doubt be surprised to learn that mathematics ıs no more 
the science of quantity only than physiology 1s the science 
* of the arm or leg , and that the algebra which expiesses 
* the relations of quantity is but a drop in the ocean of 
algebras which the mathematician can point to, another 
drop, be it*observed, being the algebia which expresses 
the* logical 1elations of classes or propositions to each 
other 
. The essential elements of the subject-matter of exact 
thought are in reality of an extremely simple character, 
and, though they exhibit infinite variety, that variety 1s 
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are swept on one side,all that we can 8ag about points as 
individual entities 1s that they are all exactly like each 
other, are undistingyished from each other, no reepark 
can be made of one which ıs not equally true of every * 
other But there are innumerable other entities about 
which the same thing can be said, and yet these do mot 
possess those properties, whych claracterize points To’ 
say that points have positrons 1s no explanation ıt 
merely Jeads ys to consider positions, and these ar@really 
the same things as points Thus far, then,*we have not 
obtained much insight into the essential characteristics of 
a system of points j 

Let us go a step further and consider pazrs of points 
But even this will help us bat little, for pairs of points are 
geqmetrically speaking, undistinguished from each other, 
just as single points are No remark can be made about 
any one pair of points which 1s not equally applicable to 
every other par. fifis trug, no doubt, that in some pairs 
the pomts are further apart than in oshers, but in con- 
sidering distances we are not considéring properties of 
mdividual pairs of points, but the relations of certain pairse" 
to each other, and when we consider the relation of one 
pair of points, a, 4, to another pair, Me, we do not eal 
with peculiarities of the individual pans 4, 4, and c, d, bute 
with a pecuharity of the tetrad ofepoints, a, č, c,d To 
put the atter insanother way, the geometrical properties 
of a diagram do not depend upongts size, whether it be 
enlarged or diminished they r@main the same ° 

We are still, then, as much ın the dark as ever a#to 
what there 1s about a system Sf ponts, whicls giveg to ıt 
the properties which are discussed by the geometrician , 
and we must advance yet another step, and consider 
triads of points And here at last light breaks ın ppon 
us Unbhke single points and pairs of points, triads of points 
are not exactly like each other, and remarks may be made 
of certain tnads of points, which, though true of some 
others, are not true ofall In the first place, there 1s the 
great division of triads of points into cod/enear triads, Pe 
triads consisting of three points through which a straight 
line could be drawn, and xoz-collznear triads through 
which no such lne could pass This division is of funda- 
mental importance, and the consideration of it introduces 
us to the whole of those geometrical properties which, for 
reasons into which I need not now enter, are termed 
“ projective” But besides this division into collinear and 


due to simple and easily defined causes There ıs nothing non-collinear triads, there are apparently subdivisions of 


vague or metaphysical about them , but, even when mere 
figments of the brain, they are precise and definite, with 
parts and properties which can be analyzed and catalogued, 
just as much as if they were*the elements of a chemecal 
compound, the wheels of a watch, o1 the organs of a vital 
structure Let me try to show that thisis so 
I will begin by considering and comparing the essential 
matter of two “ branches of science,” which will, I think, 
* be regarded by most persons as of quite different characters, 
and as veiy properly melegated to separate and distinct 
treatises I refer to the ge metrical theory of points, and 
the logical theory of statements The investigation will, 
I hope, fully prepare the way for an acceptance of the 
general definition of the subject-matter of exact thought 
which will follow e 
° Itake points first The geometrician deals, of course, 
with many things besidas pomtg vız limes, planes, 
curves, surfaces, &c , but points may lee considered 
alone, and ıt conduces to much greater clearness of ideas 


+ 


to confine ourselves to one species ôf entity, mstead of | 


introducing several into our field of view 
fore with points only 
points Euchd says that they have neither parts nor 
magnitude , but these facts, however true and interesting, 
are, so far æ the exact thought of the geometrician is con- 
cerned, beside’ the mark, and introduce considerations 
which terld to divert our attention from that which 1s 
really essential „When these unmaterial tonsiderations 
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And %igst let us consider individual | 


the triads of each sort, arising from the differences which 
may exist ın the relative distances of the three @oints in 
a triad from each other—in the shage of the triangle which 
they form The geofhetrical properties which depen@ on 
such subdivisions are known as “metrical” properties 
We need not, however, separately consider these sub- 
divisions , for, thanks to the researches of Poncelet and 
Cayley, we now know that the consideration of “ pro- 
jective” properties comprehends the study of those which 
are “metrical”, and thas a complete discussion wf the 
results which flow from the division of triads of points 
into collinear and non collinear triads, would include a 
full examination of, those which arige from metical sub- 
divisions In fact, when we gonsider the metrical pro- 
perties of triads of points we are not considesing triad? at 
all, but collections of a larger number of points, arrived at 
by adding to the triads certain other points technically 
known as “the absolute” If we cofisider the triads alone 
and apart fro “the absolute,’ ze if we consider then 
projective properties, we have only two sorts of tnads 
to deal with, viz collinear and non-collinear All the 
triads of each sort are precisely alike in properties, nothing 
can be said of one of the triads Sf one sort which 1s not 
true of each of the others of that sort , but@:very collinear 
triad differs radically from every non-collinear triad 

All, therefore, that we need now concern ougselves with 
1s the division of triads of points into collinear and - 
collinear triadg Wow, thoushe the distinction between 
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collinegr and ngrecollinear triads 31s of fundamengal ım- 
portan@e, rt 1s not the collineaiity*and non-collinearity ın 
theyselves which are the subjects of consideration by the 
gedinetrician The fact thatin a collinear triad the three 
points are characterized by a symmetry or stiaightness 
whch is not found in trads of the other species is, so far 
as the geometrician As concerned, a matter of indiffe1- 
ence , itis a piece of accidéntai clothing which is not an 
essenjial part of the subject-matter with which he 1s deal- 
mg Hei#concerned with the fact that tifads df the one 
species differ radically from those of the other, but not 
with the fact that they differ n respect of straightness 
With what, then, 1s he concerned beyond the mere fact 
that they differ? The answer is, that ıt 1s with the way 
in which the triads of the two species are distributed 
through tle whole system of points, and with the®fact 
that this distribution 1s not a randorfi one, but is regulated 
by definite laws, so that if we are told that certain triads 
are collinear or pon collinefi ıt necessarily follows that 
certain others ase also collinear and non-collinear re- 
spectively 

‘The laws regulating this distribution may be stated as 
follows — ef 

Law I ~If the two tuads a, 4, A, and ç, d. p are coll- 
near triads, there exysts a point ¢ such that the two triads 
a, c, g and 4, d, g aie collinear tads e . 

Law I --If the twg trads a, ġ cand 6, c, d arêcollmear 
triady so also are the tiiagls a, c, d and a, ó, d 
@laAw HI- No pomt is absent from the system whose 
presence gs consistent wita the foregoing laws 

The distribution of the triads of the two species 
through the system in accordance with these laws com- 
pletely determines ıt as 6ne possessing all those properties 
which aie usually studied by the geometriaan I insert 
the limutation * usually,’ because there are certain matters 
somet'mes considered which requue othe: circumstances 
than those previously referred to to be taken into ac- 
@unt ‘lo these I shall return later 

It necessarily, of course, follows from this definite dis- 
tubution of the distinguished and undistinguished triads 
that there exists a similai 1egularity of distribution of dis- 
tinguished and undistinguished collections of any number 
of points But, in addition to this, there also exists a hke 
regular distiibution of what may be termed “aspects ’ of 
those collections, about which I must say something 

By an “Aspect” of anything in the ordinary sense of 
the word, we mean the appearance which it presents 
underepnditions If the conditions are altered, we have 
different aspects of the thing Thus, a thing presents 
digerent aspects when viewed frora different standpoints, 
o when placed among different surrounding circum- 
stances ‘The conditions may be purely mental Thus, 
when we consider the relation of one of a collection of 
objects to the othe: objects of the collection, we mentally 
attach a different degree of prominence to the former 
objet froy that which we asygn.to the latter objects, 
and we have a particular aspect of the whole collection 
m view An aspect of a collection of entities will also be 
obtained if we regard the entities of the collection as 
taken in a particular order It is “with aspects of this 
letter descyption that we are here concerned It must 
not, however, be supposed that the oder, in the sense of 
succession, 1s of any importance so fai as we ale here con- 
cerned All taat isenateiial 1» the fac? that the entities 
are conceived of as taken first, second, third, &c, and 
that to bestaken first is different from befng taken second, 
and so on, the nature of the differéhce being immaterial , 
so that an aspect of the sort considered would equally 
well be obtained by nceiving that cach entity of the 
collection 1s gnatked with a different mark of*any sort 
It 1s, however, convenient for my purpose to consider the 
easpects obtained by supposing the entities of the c@llec- 
tion to We taken in a particular order, among other 


+ fasons, because such agpécts admit of being tepiresented 
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in an extremgly simple Canna giz if a, 5%, d epre- 
sent the entities of any collection®of ‘entities, we may 
1epresemt the variousfaspects of that collection by ar- 
ranging those letters F rows, thus acd , or dbdca 
Aspects may be diffe¥ent, and® yet be undistinguished 
from: each other Tus, by looking at a sphere from 
different points of vifw we obtain differegt aspects of it, 
but one of these maf be exactly ke another, Soin the 
case of an aspect offa collection of any number of points , 
fer examle, to takf the simplest case, of a pair of points, 
a b Here the fiwo &spects ad and J@ are different 
aspects of the pgr, but they are undistinguishable from 
each other, notng can be said of a pair€f goints taken in 
one order whigft ıs not*true of thg pair taken in the reverse 
order In other words, a pair of points 1s symmetrical 
On the other hand, if a collectign of points 1s unsymme- 
trical, æg if it consi8ts of a collinear ead, a, 6, c, and 
one potit, d, which 1s not collingar with a, 4, c, then we 
| can always find two aspects of the collection gvhich are 
distinguished from each other, eg in the given case the 
aspects aécd and abdc are distinguished from each other 
The consideration of these aspects of collectons of 
: points as of much use in the discussion of the properties 
of a system of pomts To take one simple example 
Sup ose we were told that the collection of four points, 
1 Ž, %, 7, 5,18 undistinguished fiom the collection a, 4, ¢, @, 
‘ which we have just been considering Then, though we 
know that three of the points Z, g, 7,5 compose a col- 
lindar tuad, we do not know which three, but if we are 
| told that the aspects ae and prsg are undistinguished 
from each other, then we know that, since #,4,¢ is a 
collinear triad, 2, 7, 5 1s one also 7 
Every collection of poimts has, then, a number of 
aspects, arved at by taking the points composing ıt in 
every possible order , and of these aspects of the varous 
| collections which compose a system of points, som@aie 









distinguished fiom each othe1, and some undistinguished ,* 
and these distinguished and undistinguished aspects aie * 


regularly distributed through the system, just as the dis- 
tingmshed and undistinguished collections are distributed 
This 1egular distribution of the aspects 1s determined by 
the distribution of the collinear and non-collinear tnads 
of points ın accordance with the laws which I have given, 
and on that distribution alone i 

Ov ing to this regular distribution of the distinguished 
and undistinguished collections, and aspects of collec- 
tions, which compose a system of points, that system 
possesses a specitic character o1 “form,” as ıt may be 
termed Itis to the possession of this “form” that the 
system owes Ils varous propeities as studied by the geo- 
metuician, and it is this “ form,’ and that only, which 1s 
the real subject-matter of his exact thought in the study 
of a system of points 

I do not propose to show here how the various proper- 


ties of a system of points necessarily follow from the® 


laws which I have given as defiging its “form,” ór how 
itis that such a system contains sets of points having the 
characteristic properties of such as he on straight lines, 
curves, surfaces, &c These aie all matters of detail in- 
volving no new questions of principle, and can be worked 


out without difficulty by enyone who has a knowledge e 


of modern projective geometiy It 1s sufficient for m$ 
purpose to have indicated éhe position which “form” 
occupies in the geometrical theory of ports 

Before, hawever, [pass away from the consideration 
of points, I must*call attention to one or two matters 
with regard to them, which, as I have aheady indicated, 
may on occasion have to bg®onsidered by geometricians, 
and are not covered by the foregoing treatment 

I have hitherto assumed that the comcidence of points 
implies their identity, and ın most geometrigal investiga 
tions this ıs taken to be so We may, however, regard 
coincidence as amounting merely to equivalence,z¢ we 


may regard *coincident points as such that each beais 
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precisely the same relation to allgother points! Wherea 
system of p&nts thus 1gcli@des equivalent paints, pairs of 
nts are of twd sorts, viz we hve equivalent pairs and 
non-e@uivalent pairs Equivaleit pairs are di®iibuted 
through the whole system of poihts in accordance with 

the following law — ° 
If each of the pans a, 8 and a, 
then the pair dec is an eautvalent é 
Another matte: to which referenc® should be made 1s 
this The laws which I have given aMdefining the “form” 
of a system of points defne that, for by spectiying tle 
mode of distinbution of the collineaiQand non-collinear 
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In ceitain cases, 
hewever, the matte: 1s of importance, and, as :ts con- 
sideration brings out a very interesting and important 
fact ag to the 1elation between points and statements, I 
must fot pass ıt over Here the laws which define the 
distribution of the collinear trads must not only specify 
what triads are collinear, but also which 1s the mean 
point and which the extremes ın each It must, however, 
be noticed that the fact that ın a collinear triad one pomt 
“les between” the othe: two 1s not a material cirqum- 
stance, all that 1s of importance 1s that the one point 
bearga different relation to the triad from that which 1s 
barne by the other two points It 1s convenient to denote 
a collinear triad in which 4 is the mean point, and a and 
c thé extiemes, by the symbol a¢ 4 The laws of distribu- 
tion of the collinear triads may then be stated thus — 

w I —If we have the collinear triads af 4 and cÉ d, 
a point g exists such that we have the collinear triads 

*adg and cg 

Law Il—If we have the collinear triads abp and 
cpd, a point g exists such that we have the collinear 
triads ag d dnd bc ¢ 

Iw IJ] —If we have the collinear triad abc, and a 
and’ ô are equivalent points, all the three points, a, J, c, 
gre equivalent 

Law IV—If a and & are equivalent, we have the 
collinear triads ec ò and dc a, whatever point c may be 

Law V—If the triads a, 4, c and 4, c, d are both 
pollineee triads, so also are both the triads q, c, d and 
a,b, d 

"Law VI —No point 1s absent from the system whose 

piesence 1s consistent with tlee foregoing laws . 

I shall have occasion again to refer to these laws, but, 
foi the present, I pass away from the consideration of the 
geometrical theory of points, and proceed to discuss the 
logical theory of statements 

In place of points, we have now to deal with statements 
Most persons would, Jethink, say that our new subject- 
matte: 1s something altogether different from that with 
which we have hitherto been dealing, and would demur 
to my observation that, as subjects of exact thought, 
statements are just the mere entities that points are 
7 Statements,” they would saye“ are complex structures , 
some very complex, consisting, in fact, of a number of 
other simpler statements combined tpgethei by the use of 
the conjunctions ‘and’ and ‘or’. ard, of the simple 
statements, even the most simple comprise parts— 
‘terms,’ &c — which cannot be overlodked It would be 


e 

3 Observe here the difference bef een undistinguishableness and equi- 
valence In order that two entities may be undistinguished, it 1s suficient 
that the relation which one bears to any collecuon of entities may be borne 
by the other to a collection which 1s undistinguished from tne former collec- 
tron But, ın @der that two entities may be equivalent, 1t 1s necessary that 
the relation which ofle bears to any collection of entities should be borne by 
the other to the same collection, and not merely to one which is undis- 
tmguished from ıt . 
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absurd to say that all these are to be®ignored, ahd a 5 


statement regarded asaf it were a merg gntity sugh as a 
point 1s” , . è 

In answer to such objections, I would point out, on the 
one hand, that a statement 1s not othe: than a ntere 
entity because it happens to be expressed as a com- 
bination of other statements, any more tham a number 
1s other thgn a mere number when ®t 1s expressed as the 
sum or product of othe? nimbers Nor, on the other 
hand, do we, by regarding a so-called “complex” giate- 
ment aa mêre eptity, ignore the other st@tements in 
terms of which it 1s expressed, any more than we ignore 
certain numbers when we regard the number: which 1s 
their sum or product as a single number, and not as a 
sum or product of two or more numbers Those other 
statements will not be ignored, but will be regarded and 
tiedted each as a distinct entity Every statement ythen 
considered alone 1s regarded as a single entity When it 
1s taken ın conjunctron with others, we see that it bears 
to them certain relations which we cal] “inconsistency,” 
“imphecation,” &c , and, by virtue ofe the existence of 
these relations, ıt may be expressed in terms of those 
other statements, just as one number may be expressed 
as the sum or product of other numiags to which iteis 
related 


oe 
As regards the “terms,” &c , which,compose statements, 


I remark that wegshall here be concerned only with the 
relations*of statements to each other, and not with the 
relations that they bear to “tewns” o1 othe: things, The 
ielations which statements bear to each other may, gf 
course, be considered and expressed by dealing with the 
terms, &c, which compose them, and equally *the 
relations of points to each other might be expressed by 
1eference to the straight lines, cufves, surfaces, &c , whyh 
pass thiough them but, just as points have relations to 
each other which may be considered without reference to 
other geometrical conceptions, so statements and their 
mutual ielations may, and will here be, discussed without 
any regard to terms e 

But a furthe: objection may be raised to the notion that 
statements as the subjects of exact thought are mere 
entities, such as points are, which must be considered and 
dealt with , and that 1s, that ıt leaves no place foi those con- 
ceptions of the truth and falsity of statements which seem 
to be of the essence of the logical theory ideas of truth 
and falsehood can hardly be associated with mere entities 
In orde: to dispose of this objection, let us comsider what 
the logical theory of statements 1s, as ıt 1s usually under- 
stood Statements, with certain special exceptiogs to be 
presently referred to, are conceived of by the logician as 
admitting of being regarded at will as ether tiue or false 
This liberty, which we have to regard individual state- 
ments as either true or false, does not extend to all pairs, 
triads, &c , of those statements , fo1, ın general, 1f certain 
statements are 1egaided as tiue, there are others which 
must be regarded as true also, and others which must be 
regarded as false Sumulgrly, 1f certain statements aye re- 
garded as false, there are others the truth or falsity of 
which 1s thereby determined Ou, hberty, then, in this 
respect 1s subject to certain restrictions It 1s to these 
restrictions that stftements owe thése mutual relations 
which it 1s the object of the $gician to nvgstigate ard 
define 

I have said that there are certain special exceptions to 
the rule that individual statementseare conceived of as 
admitting of being regarded at will as either true on false 
The 1estriction,“in fact, which exists in the case of pairs, 
&c , of statements, exfends equally to the case of individual 
statements, for there are some which cannot be regarded 
at will as either true or false, but ust be 1egarded some 
as always true, and others as always alse These 
statements are called ¢7zzsms and fadsesms respectively. 
Logacally speaking, all gruisms are equivalent each bearg 
precisely the same logical relation to every dther state- 
e 4 
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* mentor body of statements , and this ıs equally the case | statements which can 
with filsisms The introduction of truisms and fglsisms | both as falsegand the ı lation®cogsidered would therefore 
into out field of*view brings us to the root of the difficulty | seem to be one betweefi four statements, and not /®® - 
about the truth and falsehood of statements, and enables | This is@hot, however, ally the case The relatidh may 
us #0 dispose of ıt For to regard ‘a’ statement as true 1s | no doubt be thus defingl by reference to the two additional 
merely to ignore the difference betweeg ıt and a truism— | statements—a truism å 
to regard itaas equivalent toatruism, and the conception | fully defined withoutfreference to any such additional 

e of*the truth of a statement 1s thus simply ong as to the | statements viz twoftatements are contmd.ctory 1f they 

~ eguzvalence of two statemehts*one of which is a truism j cannot be 1egardedf/as equivalent without ggnoring all 

In the same way the conception of the falsity of a state- | logical relations ince two contradictory statements 
ments on@as to the equivalence of two Statenfents one | cannot bt equivaldfft tq each dther, it af course neces- 

of which 1s a falsism , and generally the logical relation | sarily follows thatfthey cannot both be equivalent to a 

between statements which 1s expressed by saying that if | third statement, Whether it be a®truism gt 2 falusm, or 

certain statements are truc or false certain others are also | any other stategent wo statements whieh are a con- 

° some tiue and some false, ıs one which may equally well | tradictory paırfnay be said to bg odverses of each other 

be expressed by saying that ıf certain statements, one of | A teuism and a falsism are obverses of each other 
whieh is a truism, or a falsism, are equivalent, so als® are The following law polds witheregard to contradictory * 
certain others, one of which is a truism, or a falsism | and eqeivalent pairs, viz —If a, 4 aifd a, c are both 
The truth of a truism and the falsityof a falsism are not | contradfctory pairs, the pair 4, cgis an equivalent pair 
matters with which we are here concerned at all, any | As however this law 1s a necessary consequencegof certain 
more than we aye with the elegance or conciseness of | laws which we shall have presently to consider, I do net 

._ the language in which they are couched, the question ıs | include ıt among the fundamental laws which define the 

® one merely as to the equivalence of statements, and the | properties of a system of statements : 
relations expressg@ are such as may and do exist between The third sort of pair, viz a sevzple pair, 1s one *which 
statements no one of which ıs a truism or falsism In | 1s neither an equivalent pair nor a contradictory pair ze 

fact, truisms and falgsms, as regards the logical relations | ıt consists of two statements which are neither necessarily 
which they bea: to other statements, dyfer im no material | equivalent nor necessanly non-equivalent, but may at wik 

° respects from any other statements , and ındeed®all state- | be regarded either as equivalent or not 

ments are, so far as their Įpgical relations are concerned, The division of pairs of statements into the three 
ygdistinguished from each otner , for, whatever relation a | species, and the distribution of the pairs of the different 
statement þears to any bedy of statements, that relation | species ın accordance with the foregoing laws 1g not » 

e is al8o borne by every other statement to some other body , enough to determine the properties of a system of 
of statements. | statements , and we must, as in the case of pomts, go on 

How comes it, then, 1# may be asked, that truisms and | to consider triads of statements The-e are of two Sorts, 
falssms unquestionably do appear to bear exceptional which, for reasons that will presently appear, I term 
relations to other statements? The reply is simple We | “linear” and “non-linear” respectively There are ogher 
are accustomed to consider statements with reference to , subdivisions of the triads into different sorts, but the 
the relations which they bear to truth and falsehood, ze | division into linear and non-linear triads determines the’ 
tẹ truisms and falsisms, and the verbal shape which they other subdivisions As ın the case of a collinear triad of * 

- assume in general involves such a reference In fact, as | points, a hnear triad of statements consists of two state- 

we shall presently see, whenevei the words “and” or “or” | ments which may be called the “extreme$,” and one 

are used, there ıs such a reference involved Statements which may be called the “mean” Itis such that if*the 

which thus mvolve a reference, whether express or implied, | two extreme statements are regarded as equivalent’ the 

to the relations which they bear to truisms or falsisms | mean must also be regarded as equivalent to them, and in 

naturally seem to bear exceptional relations to the latter , | this respect also ıt resembles a collineat triad of points 

though in fact, logically speaking, they bear no such ex- | Any three statements which are thus related compose a 

ceptional relations linear triad, and any three which are not so related 
Statements, then, as subjects of the exact thought of | compose a non-linear triad I shall employ the same 

the logan, compose a system of entities which are un- | symbol to denote a linear triad of statements that I 

distinguished from each other Let us proceed, as in the | employed ın the case of a collmear tnad of pots, viz 

casg of points, to consider pairs of hese entities At first | a lear triad in which a, 4 ae the extremes and c 1s the 

sight ıt may seem that pairs of statements are of many ' mean statement will be denoted by adc 

different sorts , for two statements may be equivalent, | These linear triads are not scattered at random through 

meonsistent, contradictory, one of them mav imply the ' the whole body of statements, but are distributed in 

other, and so on Bat, as regards certain of these relations, | accordance with the following laws — 

a httle examination in the light of the preceding observa- Law I —If we have tle leur triads afd and cpd,° 

tions yıll make it clear that they are not really relations | a statement g exists such that weshave the linear triads 

between zwo statements at all, Dut between z%ree, one of | adg and bcg Ñ 

which is a truism or afalsism Thus two “inconsistent” | Law I] —Ifwe have the linear triads aġ p and c$ d, 

statements are such that they and a truism cannot all | a statement g exists such that we have the lear triads 

three be regarded as simultaneously equivalent, and | ag d and öc g . 

sugilaily ın other cases, Which will be considered when Law IIL—If we have ethe linear triad dc, and a ° 

we come to Meal with triads of statements There are, m | and J are equivalent statements, all the three statements 

fact, but three species of pairs, viz eguzvalent pairs, | a, 6, c are equivalent ° 

contradictory pairs, apd szpile pairs ° Law IV —Jfa and b are equivalent, we have the linear 
An eguzvalent pair consists of two statements which | triads ac å and dc a, whatever statement c may be 

are such that, whatever logical relation oi% of them bears Law V-—No statement is absent fom the system 

, to any body of statements, that samt relation 1s borne by | whose presence 1s consistent with the foregoing laws 
the other to the same body Equivalent pairs are distri- The distribution through $ system of statements of the 


buted among the wholeebody of statements in accordance | triads of the two species 1n accordance with the foregoing 


with the following law — os laws completely defines the system as one possessing all 


If each of the pairs a, 5 and a, ¢ 1s an equivalent pair, | those properties of statements which are reallwunder con- 
then the pair 4, ¢ 1s also an equivalent pair is sideration by the logician when studying the relations of 
A contrawiictory pair, as usually defined, consists of two | statements to each other The fact that the extreme state- 
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* ments ofa hmear triad cangot bq regarded as equivalent | “and” and “ or,’ and the logical relatioh of statgments 
. yehont also*regardmp® the meal statemeft as equiva- | such #s “aand 4,” “gt or 2,” to the satements a, ò If 
«` Jent tg them is a necessary corequence of law III ,| a, 4,¢ be any three statements whatever, thefe éxists a 
and thus all that ıs essential in $ system of statements, | statement x, which yssuch that the three triads e 
so far as the exact thouga&t of thefformal logician is con- , abv, box, car i 


cerned, 1s that ıt is a system of enẸties, pairs and triads 
of which are of different sorts, and Ae distributed through | 2e all hnear trads This statement v 1s uniquely related 
to the trag a, 6, c , that ıs, ıt 1s a ifecessary consequence e 








the system im accordance with the s§ecified laws ° 7 

This umf$rm distribution of parand triads of state- | Of the laws defining the System that, if any other state- T 
ments involves of course asimilartegiarity of dietriButiqn | Ment, ¥, 3s such that the tads ° 
of distinguishes? and undistinguished @pllections of larger © aby, bey, cay . 


number of statements, and also of thẸ aspects of those | are all linear triads, them the statements x and y are 
collections, an@ consequently a syst of statements . 
te z equivalent This statement, v, I term the symmetrical 
aT fo m, and owes its properties ® the possession | 72s3/tant of the tnad a, b. c 
egt 
9 re orm,” in precistly the same way as a system of | Now let Z be a tiuism, and f a falsism Then the 
+ points does Thus in the case of the logical theory of | symên l 
ymmetiical resultant of the triad a, 4, f 1s the statement 
statements, as imgthat of fhe geomet®ical theory of points 
7 S >} usually written . ° 
it is “form” as here defined which ıs the real gubject- “a and 3” 
matter of _exdct thought Sie 
„A rem&kable circumstance connected with the laws | and the symmetrical resultant of the tëad a, ġ, Z 1s the 
defining the “form” of a system of pomts, and that of | statement usually written s 
a system of statements, will no doubt have already been “a or b? ° 
notice@ If we exclude Law V of the former set of laws, 862899 $ 
the two sets of laws are the same, and ıt 1s thus on this | Where, however, the “or” would be mayg properly written 
Law V, and that only, that the differences between the | « and » as in mercantile documents. ° 
roperties of the two systems depend This Law V is or ° 
» that which expresses the fact that two straight lmes can | In the géherale case, in which we take any three 
only cut once, so that, 1f in geometry this restriction | Statements, æ, 6, c, without takingone of them to be 
were removed, the study of points would in all that ıs | necessarily either a truism or ® falsism, the symmetrical 


essential be the same thing as the study of statements | resultant will be o 
e * 
I cafinot®pursue this very interesting fact any further “a and å, or ó and G or cand a,” ° è . ° 
hére, but ıt wiil now be understood why the expression | or 
» 
linear” has been used with reference to certain triads of “a or b, and å or c, and c or a,” 


statements ° 
As the views here put forward as to the tiue nature of | the two statements being equivalent These statemènts 


the®subject-matter of the exact thought of the logician in | have tacit reference to a truism and a falsism, as they 
+ his consideration of the mutual relations of statements | are expressed ım terms of the statements “æ and 4,” 
«e are somewhat novel, I cannot well pass on with the ob- | “æ or 8,” &c , which are, as we have seen, symmetrical 
servation that the rest is mere matter of detail, but must | resultants of the triads a, d,z,and_a,6,7/,&c But ® 
briefly allude to one or two matters of importance And | truism or falsism ıs really involved ım arriving at the 
firss let us consider those relations which are usually | symmetrical resultant of a, 4,¢, 1t 1s a function of a, 4, 
considered as relations between zwo statements but are, | and ¢, only As, however, there 1s no simpler verbal < 
as I have already said, really relations between ¢hree | expression for the symmetrical resultant ın vogue, we are 
‘statements, one of which 1s a truism or a falsism obliged to have recourse to one which expresses it by 
In a linear triad, let the mean statement be a falsism, | tacit reference to statements which are not really involved, 
then the extremes cannot both be regarded as true For | just as, ın the algebraic treatment of geometry, the rela- 
to regard them both as true ıs to regard them as both | tions of points to each othe: are expressed by means of 
equivalent to a truism,z¢ as equivalent to each other | an algebra which has tacit reference to an “origin” and 
But if they are equivalent they must be equivalent to the | ‘ axes,” which are not really involved in the ylations 
mean statement, which 1s a fglsism, z e they must be false | which are represented 
and not true The two extremes are here, therefére, I now pass away from the special consideratiors o 
contrary or zaconststent statements ` 
If we take the mean statement of a linear triad to be a The principles which I have enunciated ın the case of 
truism, then the extremes cannot both be regarded as | points and statements may readily be shown to extend to 
false, they are sudbconts ary entities of other descriptions Thus, straight lines, curves, 
; If we take one of the extremes to be a truism, then, if | surfaces, &c, as individuals are mere entities, Just as 
. the other extreme ıs fegaided as true, the mean must | points are Some are updistinguished fiom each ether, 
also be so regarded Here the two latter statements are | and some are distingmshed , thus one plane ıs exactly 
subalterns, the extreme being the suéalfernant, and the | lke another, but is distinguished ¢from a straight line 
mean the siéalte: nate In common parlance the former | These various entyies owe their properties to the fact 
«  stafement &imphes” the latte. that they bear various relatiogs to each other, and to 
* Next let me point to one instance in which certain | points The relations which they bear to each other @re 
relations of statements to each other involve others If | defined when we know those which they bear to points , 
we have the linear triads adc and #&d,1t can be shown | and the relationg which they bear to points are due simply 
to be an immediate consequence of the faws which I | to the fact that some points he on*hem, and others do 
have given as defining the “form” of a sy$tem of state- | not That a pqmt does or does not “le on” a curve 1s 
ments, that we have also abd and adc Taking, then, 4 | not, however, of itsglf a material circumst@nce, it is 
to be a truism, this becomeg —If the statement # implies | accidental clothing All that 1s materia] to the geometri- 
the statement c, and the statefnent c implies the statement | cian is, that the pair of entities consisting of a curve and 
d, then the statement a implies the statement d, and adc | a point avhich lies on it 1s distinguished from the pair 
1Sa lmeargriad Observe here that the last part of the | which cofsists of that curve and a point which does not 
conclusion 1s rot usually pointed out, because the funda- | lie on it, and that the two sorts of pairs are distributed 
mental character of the linear triad has not been noticed | thréugh the whole system of points and curves pa definite 
I proceed finally to consider ‘the use gf the words | way Though the relations of these other geometrical 
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entities to each” other may be arrived at by considering 
the relgtions which they bear to peints, we may offcourse 
consider therr relations without reference to points Thus 
the system which consists wholly of straight lines 1s one 
* composed of entities wh ch are undistingmshed from each 
other, and are such that pairs of those*entities are of two 
sosts, viz tWo straight lines cut or do not cut each other, 
and these two soits of pans arg distributed through the 
system in accordance with definite laws 
Su@h considerations as these apply, got merely to 
straight hies, curves, surfaces, &ce but to all other 
entities which are dealt with by the geometuician 
; Vectors, quaternions, matrices, and even algebras, are as 
e individuals all mere entities, and owe their properties to 
the fact that they bear certain relations to the entities 
prevjously referred to, and to each other , and all that is 
essential in these relations depends merely on the fact that 
certain individuals, pairs, triads &c , and aspects of these, 
are distinguished from each othel, and certain undis- 
tinguished, and have a specific distribution Here there- 
fore, also, ıt 1s “form” in the sense in which I have 
*e defined that word, and “form” only, which 1s under 
consideration 
Tn the same vas) terms, classes, syllogisms, and other 
ə logical conceptions are all mere entities and all that ıs 
essential in their properties, so fai as the exact thought of 
the formal logician 1s concerned, dep@nds wpoy the fact 
that they compose @ystems possessing “form,” ze a 
definite distribution of distinguished and undistinguished 
C@lections of entities, and of aspects of those collections 
A gystei® of entities under consideration .n any investt- 
gation will usually comprise entities of many sorts, some 
of which are taken into groun merely for tne purpose of 
faceltating the study of the properties of others Algebras, 
and operations such as quaternions, are examples of 
entities thus added by the geometrician to a system of 
points, lines, curves, &c , in order to aid m arving at the 
properties of the latte. By thus adding ‘auxthary” 
eftities to a system, we may also greatly simplify the 
definition of its “form”, so that a system which would 
othe: wise be defined only by reference to the distribution 
of aspects, or of collections of a large number of entities, 
can be defined by definitions which 1efer merely to the 
distribution of collections of a small number of entities, 
and make no allusion to aspects In fact, it may be 
shown that, by the addition of suitable entities, the 
“form ? of any system of entities whatever may be 
defined by specifying merely that certam zad:vzdual 
entities*and certain pazrs of those entities, are hke and 
certain unlike 
Phe hght which is thrown by the foregoing investiga~ 
tions will, I hope, be sufficient to msure the appreciation, 
if not the acceptance, of the following geneial definition 
of the subject-matte: of exact thought — 


fey 


-» 


Whateve. may be the tiue nature of things, and of the 
conceptione which we have of them finto which points we 
are not here concerned to inquire), in the operations of 
exact thought they are dealt with as a number of separate 
entities $ A 

Every entity 1s distingugshed from certa’n entities, and 
{uffless uniqee) is undistirguished from otheis In hke 
manner every collection of entities is distinguished from 
certam collections of entities, and (unlegs unique) 1s un- 
distinguished from others , and every aspect of a collec- 
tion of entities 1s distinguished from ceştaın aspects of 
collections, Pand (unless unique) 1s yndistinguished from 
others 

Every system of entities has a definite “ form,” due (1) 
to the number of its Component entities, and @) to the 
way in whicls the distinguished and undistinguished 
entities, collections of entities, and aspects of collections 
af entities, gre distributed throughethe system e 
he peculiarities and properties of a $ stem of entities 
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depend, so far as the piffcesseg of exact thought are con- 
cerned, upon? the partifular “ foifn %it assufnes, 
independent of anything else A 

It may seem in son cases that othe: considerations 
aie involved besides fform” ,ebut ıt will be found on 
investigation that the Fitroduction of such considerations 
involves also the intduction of fresh entities, and then 


ee have merely to @nsider the “form “of the enlarged 
system ` 


elf the Mefinitionff the subje@t-matter 9f exact thought 
which I have thugWentfred to formulate be an accurate 
one, it will be obffious that ther@are divisions at present 
maintained beten different branches *ofgexact science 
which must befregardêd as unnecessary and arbitrary , 
theønly differences which should be treated as material 
being such as are due to differences of “form” These 
differenees are certanfly not such as to justify the isolation 
and separate study of individua] systems, w.thout any 
attempt to fix the position which each holgs in the 
general body of possible systems, or to ascertain the 
exact points in which each resembles or differs from other 
systems of the whole body The scientific study of each 
system must involve that of the properties common to 
all, of the general laws regulating the distribution of dıs- 
tinguished and undistinguished collections and aspects 
of collections in systems of any “form,” and of the 
possibilities of variety in their “ forms ” 
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THE 1etnement of Sir Gabuel Stokes from the Presidency'ot 
the Royal Society ıs to be taken as an occasion for the ex@res- 
sion of the Fellows’ high appreciation of his services He has 
held office, either as one of the secretanes or as president, for 
thirty-six consecutive years , and ıt is unnecessary to say how 
much the Royal Society has benefited by his labours during that = 
long period ~= It 1s thought that the most suitable way of mark- 
ing the present occas‘on would be to obtain a good portrait of 
Sir Gabriel for the gallery of the Society, and an influential 
committee has been appointed to make the necessary anange- 
ments 


e 


AT a meeting of the City side of the Gresham Committee at 
Merceis’ Hall on Monday, M: Karl Pearson, Professor of 
Mechanics and Applied Mathematics in University College, was 
elected Gresham Lecturer in Geometry, in succession to the 
Dean of Exeter 


Dr J Jacor, the emment gthnographical traveller, intends 
to make a scientific tour in British India Remembering Mms 
researches forty years ago, many men of science in Beilin take 
much interest 1n his present plans 


THE German Colonial Society have forwarded a number of , 
books on tropical plants to Emin Pasha to further his scientific 
researches, as he lately complained (rfa letter to Prof Schwer- 
furth) of his want of works of reference Prof Noack has lately 
received a letter from the Pasna, dated Tabora, the middle of 
August He then intended to leave for Unamba mm four or five 
days, on his way to Lake Tanganyika be 


. . 
AT a meeting of the Royal Botamic Society on Saturday, the 
Secretary answered varæus quesifons as to the destiuctive action 
of fogs on plants He seid it was most felt by those tropical 
plants in the Society's houses of which the ngtuial habitat was 
one exposed to sunshine Plants growing in forests or under 
tiee shadé did not so directly fea the want of light , but then, 
again, a London or town fog not only shaded the plants, but 
contained smoke, sulphur, and othe: deleterious agents, which 
were perhaps as deadly to vegetable vitality as abo@ice of light 
Soft, tender-leaved plants, and aquatics, such as the Vretor1a 
regia, suffered more from*fog than any class of plants he Lnew 
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On Monday, Mr T G PuincheQread a paper before the 


naa Asiatice Soçietye dh the neWBly-discover@d version of 
~ the 


e story of the creation He had ha 
course of his investigations into the 
tablets in the British Musevin, t 
home by Mr Rassam in 1882, 
which the late Ni George Smith hal 
bilingual tahjet, the text being AkMQdian, and the gloss 
Assyrian , and while the date of thestabl& itself wag, lilge the 
rest of those in Asgur-bam- pal’ s hbrarg, no§olde: probably thafi 
650 BC, the Akkadian text was, in his opÑıon, an exact copy 
of an older document, which had, m all pr@bability, been put 
into its present®shape 3000 8 EH or even elier One side, 
the obveise, 1s devoted to®the cieation story The other, the 

» reverse, 1s simply an incantation form for the punfication of "the 
great temple towm E- nda; now so wef known as the mound 
called Bus-Nimrud The text might be roughly divi€ed into 

š 6 
three palagyaphs or sections of about ten Ines each The first 
deecribes the time when nothing was, neither ‘‘the glorious 
house of the gods,” nor plants, nor trees, nor cities, nor houses, 
no, nof even the abyss (Hades) nor Eridu (regarded by the 
autho. as Paradise) The second section describes the making 
of Paradise with its temple tower E-Sagila, founded with.n the 
abyss Then was Babylon made, and the gods, and the land, 
and the heavens, and mankind The third section then pro- 
claims the cieation of animals, plants, and trees (in that order), 
of the Tigris and of the Euphrates The fourth recoids*the 

Of all except the last, Merodach, 
the god, seémns to be the active creator, and he 1s also to be under- 
stood as the builder, though men, of the cities, &€ Mr Pimches 
pomted ont several interesting words and forms occurring in 
this oldest form of the creation account, which had subsequently 
assumed so many diverging shapes A discussion followed, 

more especially on the word Adam, rendered by Mı. Pinches 


the good fortung, in the 
tents of the unregistered 
n one of them, brought 
arlier version than that 
translated It was a 












“foundations ” (of earth), but by Dr Zimmern ‘‘ living things ” 


This was probably the origin of the Hebrew word Adam 


ACCORDING to the Yourual de la Chambie de Commerce de 
Conftantrnople, the greatest electric project which has yet been 
snpfested ıs being planned—the construction of a line from St 
Petersburg to Archangel The electric current would be sup- 
pled by a series of generating stations distributed along the 
lme It 18 estimated that the cost, including the rolling stoch, 
would be 46,509 francs per kilometre 

THE forty first volume of the Zevestza of the Moscow Society 
of Friends of Natural Science contains a valuable review of the 
work done ın zoology, anatomy,®nd embryology ın counectaon 
with the Society during the last twenty-five years 

Natura. History and Ethnographical Museums have been 
opened lately in several towns of East Siberia, and a like 

*institution has now been established at Tobolsk It contains 
mgst valuable ethnographigal collections to illustrate the life of 
the Ostyaks and the Samoyedes, as also a very complete her- 
barium of the Tobolsk flora, and a collection of books, pamphlets, 
&c , on the region 

AT a recegt meeting of the Paris Academy of Medicme, M 
Motas, of Angers, maintained tRat myopia, or short sighted- 
ness, 1s one of the pioducts of civilization An unexpected 
proof of this view was found in the®condition of the eyes 
of wild beasts, such as tigers, hons, &c M Motas, havıng 
examined their eyas by means of the ophthalmoscope, discovered 
that animals captured after the age of 6 o1 8 months aie, and 
remain, hypermetropie, while tipse who are captured earlier, 
or, better still, are born ın captivity, are myopic This short- 
sightedness 1s evidently induced by artificial conditions of life 

M A Befrueute has contributed to the Revite des Scrences 
Naturelles Appliquées a series of papers, well illustrated, on the 
eke of the Auvergne region, and their fauna, natural or intro- 
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duced. He considers that new species might we placed wu many 
of thes@ lakes, and, 1f properly attended t8, eould _yigd large 
profits to pisciculturists . 


THE curious idea of°preseivıng dead bodies by a galvano- 
plastic method 1s not,new, but we note that a Frenchman, Di 
Variot, has been lately giving his attention to 1t ¢Za Naturg) 
To facilitates adherence of the metalhé deposit, he paints the 
skin with a concentiated sofution of nitrate of silver, and re- 
duces this with vgpours of white phosphorus dissolvec in sugphide 
of carbon, the skin being thus rendered dark and “shiny The 
body is then ready for the elgctiic bath, which is served by a 
thermo-electric battery, giving a regular adherent deposit of 
copper if the current 1s properly regulated With a layer of 
4to {mm the envelope ıs solid enough to resist pressure or 
shoc® Dı Vanot further incinerates the metallic murfimy, 
leaving holes for t he @scape of gases The corpse disappears, 
and a faithful image or%tatue remains 

Mr NATHANIEL WATERALL, Waddon, @roydon, writes to 
us that, in one of the outhouses in the garden belonging to the 
house ım which he resides, a 10bin’s nest was found some time 
ago in a flat hand-basket, hanging on the swig of the wall In 


the nest there were four young ones, recently hatched They : 


were allowed to remain until then time cgme to fy away The 
bashet had bedh in tge same position for a considerable time 


Pror A KIRKPATRICK cont@butes to the Avenzng 
Gazette (Mass , U S ), a paper in Which he shows how Barents 
~—mothers especially—might do gogd service to psychology 5 
recording ‘‘ certain facts of child development ” Tle suggests 
that they should devote particular attention to the growth of the 
power of speech They ought, he thinks, to keep two lists of 
words—one containing all words articulated by the child, With 
indications as to how they are pronounced , the other, all words 
used ‘‘understandingly ” The first list would indicate the 
common difficulties encountered im leaining to articulate, and 
an examination of a sufficient number might make it possible f 
determine whether there really are “general laws of mispio- 
nunciation ” The second list would show the intellectual pro- 
gress of the child as it learns new words, and leains to use old 
ones with mereasing accaracy, and to put them together into 
phrases and sentences Words that are invented by the child, 
and those used ın a sense different from the ordinary meaning, 
are especially interesting, and thiow considerable “ight on the 
subject of how children classify and generalize Prof Knk- 
patrick proposes that separate sheets shall be kept ei each 
week, or perhaps for each month ın the case of the articulating 
vocabulary No confusion will then result, and on the bacl® of 
the sheets may be given the peculiar meanings attached to words, 
the earlier attempts at putting words together, the later sen- 
tences of interest, especially those showing the characteuistic 
glammatical enors, and other items He ts of opimion that the 
comparison of a number,of such vocabularies would Yelp tg solve 
several interesting problems, and he expresses a hope that 
those who have begun, or think of beginning, the preparation 
of lists will send him fhe record for several months, before the 
middle of next May Anything of scientific value that may | be 
thus reached will be pyblished, and along with ite@vill be given 
‘the names of those by whose patient observation it has been 
obtained ” . 


ProF BRUCKNER, of Berne, has recently called attention to 
the existence of clfmatological periods of about 35 pears for the 
whole globe (more marked ın the interior of continents) The 
years 1700, 1740, 1780, 1815, 1850, and 1880 appear as centres 
of cold, vet periods , while the years 1720, 1760, 1795, 1830, 
and 1860 are centies of warm, dry periods Daring the warm 
periods the passage of oceanic alr to the content has been 
hindered, and duipg the “cold it has been favoureal, incieased 
rainfall occurring gm: the latter case 5 Ş 
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Ir is stated that another meteorological station has just been 
added t the list $f those in telegraph€c communication with the 
Observatory at Si-ka-wei neat Shanghai—namely, at Tientsin 
M Chapsal, whose servicesin promoting ‘and improving the pie- 
sent system of semaphore signalling and meteorological observa- 
tiqns are deserving of great praise, requested M Rustelhueber, 
the French Consul-Genétal at ‘Trenfsin, to use his influence with 
the Director-General of Chinese Telegraphs, to procure the free 
transngssion. f the necessary telegrams, with the resu% that per- 
mission has been obtained The observafions at Tientsin, made 
by Mr Bellingham, will probably þe of much value 


WE have received a small pocket book, published by Alfred 
Watkins, Hereford, on exposure notes, for use with the Watkins 
exposure meter This meter seems to be of a very ingéhious 
construction, and, according to the accotints we have read about 
it, should be found a very serviceable apendage to the photo- 
graphick.t The 1gstrument 1s°very neat aud compact, bemg 
only 24 inches long®and 14 inches in diameter, and consists of a 
combination of a bromide of silver actinometer, a chain pendu- 
lum for trmmg the exposure, and a set of calculating rings, each 
carrying a pointer® If each of these rings be set for the correct 
value of the factors indicated, a fifth pointer automatically in- 
dicates the correct time’ of exposure in seconds owin fractions of 
a second, as the case may be In this note-book, f@ll instruc- 
tions age given as to the method of using it, followed by 60 
Rages in which notes on exposure, values of the factors, and 
other details may be iserted# In addition to the above, at the 
end are inserted various hints and jottings which should be 
found useful to the many photographers, both amateur and 
professional, who will use this note-book 


THE Belgian Consul-General at Singapore, ina report quoted 
in the new number of the Board of Trade Fournal, says that 
rgbies and sapphires abound in the Siamese provinces of 
Chantaboun and Battambang Several mines have been worked 
gince a remote period by the natives, but for a long time they 
produced for the most part only stones of little value It was 
in 1874 that the first mine of sapphires of good quality was dis- 
covered by 2 native huntsman in the environs of Chantaboun, 
The place was very difficult of access, so that the news of the 
discovery spread slowly Rangoon being still at that time the 
nearest market to Stam for the sale of precious st ones, the Bur- 
mans were the first to know of the existence of the new mine by 
the ston@s which were offered for sale at Rangoon Some went 

here, and the large sums which theygbrought on ther return 
from the sale of their produce brought about a movement of very 
active emigration for the same destination during the years 1878 
and 1879 The new-comers discovered several mines as rich as 
the first But there, as at Bantaphan, fevers made such sad 
ravages in the ranks ef the workers, that in 1880 the number of 
arrivak, decweased ın considerable prgportions, and at the present 
time the population of these mimes, which once reached the 
figure of 10,000, consist8 of a few Pegu Toung-Thons, who can 
ward off better than ether races the wWls resulting from the 
teprible climate of the count®y Rubies, onyx, and Jades are also 
found in conSiderable quantities ın the province of Chantaboun, 
but their quality leaves much to be desired Battambang 1s as 
rich ın precious stones es Chantaboun, and if 1s stated that re- 
cently diamonds have been found near the frontier of Cambodia , 
but the mines of this province are almost abandoned because of 
the insalubrity of the climate, and the want of protection for 


foreign workers $ 


s 
THE canaliza@tion of the immense marshes of Pink, in West 
Russia, 1s rapidly gomg on No less than 185 square miles of 


o 
: of cyamdg of potassium 1s formed è Since that time 









this way Fprests whic form@rlygremained wlaccessible and 
valueless, are now easy of access, and begin'to be profitable % 
A sefrus of experim 
cyanogen compounds by 
nitrogen, and alkaline 
tures and under great 
in the new number of, 
ago showed that w 
Weated td redness 


upon the synthetical prodfction of 
mutuad action of chaicoal, gaseous 
t carbonates, at high tempera- 

re described, by Prof Hempel 
e\oS¥ci¢e Bunsen and Playfair long 
chayoal and potassium carbonate are 
an atmosphere of njtrogen, a certain 


Se 


Marguentte and Jourdeval have further qpown that barum 
carbonate may used gn pl&ce of the potash, and that the 
barium cyanide produced may be egain decomposed by steam 
inté ammonia and barum carbonate These reactions afforded , 
a theoretically continueus process *for the gonversion of atmo- 
spheric gitrogen into ammonia, a process which, if it could only 
be worked on the large scale, woul doubtless be of immense 
value Unfortunately, however, only small proportions of the 
substances appear to enter mto the reaction at ordinary pressures, 
hence the yield 1s not sufficiently large to render thesprocess 
economical Prof Hempel, however, by means of # simple 
pressure apparatus, has shown that the reaction 1s very much 
more complete, and when potash is used very energetic, 
under the pressure of sixty atmospheres His apparatffs 
consists of a strong cylinde: closed at one end, and worked 
out*of a single block of steel The steel top screws tightly 
down, so as 
with two apertures—one for connection with the &mpressing- 
pumps, and a second to admit the passage of an ‘insulated 
copper rod Within the steel cylinder is placed a smaller 
cylinder of porcelain, ın which the mixture of the alkaline oxide. 
or carbonate and charcoal ıs placed Through the centre qf this 
mixture passes a 10d of charcoal, which 1s connected above with 
the copper rod and below with the steel cylinder itself, in such a, 
manner that when the wires from a strong battery or dynamo 
are connected with the projecting end of the copper rod and the 
exterior of the steel cylinder respectively, the rod of chgrcoal 
becomes heated to redness 
force in nitrogen gas until the desired pressure 1s registered on 
the gauge Expeiimenting ın this manner it was found that the 
amount of barium cyanide formed ın fifteen minutes under a 
pressure of sixty atmospheres was nearly four times that formed 
at ordinary atmospheric pressure, while in case of potassium 
carbonate the reaction was so energetic that in a few seconds the 
heated carbon rod itself was dissolved Hence it 1s evident that 
th® formation of cyanides by heating together alkaline carbonates 
and charcoal in an atmosphere of nitrogen Js greatly accelerated 
by largely increasing the pressure under which the reaction occurs 


THE additions to the Zoological Society’s Gardens during, 
the past week include a Cape Hyrax (Hyrax capensis), an 
Areolated Tortoise (Homopus a1 col@us), a Galeated Pentonyx 
(Pelo nedusa galeata), two Rough-scaled Lizards (Zonurus 
cordylus), six Dwarf Chameleons (Chameleon pumilus), two 
Rulescent Snakes (Leptod:ra rufescens), three Smooth-bellied 
Snakes (Homolosoma luti 1x). 92 Rufous Snake (AdbMbes rufulus}, 
a Ring-hals Snake (Sepedon hemachates), a Robben Island 
Snake (Coronella phocarum, figm South Africa, presented by 
the Rev G H R Fisk, CMZS , a Common Fox (Cans 
vulpes & ), Brmish, presented by Mr C T Stanhope Bilbrough , 
a Demoiselle Crane(G7s v go) from Nort® Africa, presented 
by Mrs Wright , two Cactus Conures (Conu: us cactorum) from 
Brazil, presented by Mr H € Mastin, two Common Mynahs 
{Acridotheres tristis) from India, presented by Mr G W 
Blathwayt , two Snow Buntines (Plectsophanes yevales), three 
Biamblings (Fringilla montzyfs ingilia), Britistt, presented by Mr 


‘marshes haye been drained on the bafiks of the Pripet, and ‘more | J E Baldwin, a Broad-fronted Crocodile (C ocodelus fr ontatus) 
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a 7,000,000 acres of meagow-land have been reclaimed in | from West Africa, received in exchange 


to form a closed chamber, and ıs pierced | 


The pumps are then caused to -~ 
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OUR ASTRONOMIC. COLUMN 
WARIATIONS of Crriarn SẸkLLAaR Srecrra —The 


November number of the A/onthly uces of the Roy Astro- 
nomucal Society contains a note by thefRev T E Espin, “On 
the Variation of the Spectra%f R Corgnee and R Scuti, and on 
the Spectra of R Aunge and R Andr The following 
are the observations recorded — 


R Corone, 


1890 March 26 —Star about 5 8° ma Colour @ell8wish, 
white Nothing tertain seen , somemes@rregularities, either 
dark or bright hrès suspected ' 

1890 April 10 -Continuous spectrum, 
lanes , one bright one strongly “suspegted n 
but beheved more refrangihle 

1890 September 8 —A most wonderful change has taken 

*place in this star’s spectrum ẹ Two rare absorption bands have 
appeared, one in tlt bluish-green, and Gne in the bluish-violet 
‘These bands are sharply defined on the least refiang@le side 
Bringing the spectrum to”a Ime, bright patches were seen far 
anay in th®violet-—these may be bright lines or bright spaces 
The star 1s now pale yellow The magnitude still about 6 

1890 September 14 —-The spectrum is apparently of the IV 
type [Group VI ] since the bands fade away on the more re- 
frangible side, but are sharply defined on the less refrangible 
The band in the bluish-green was thought to be occasionally 
resolved into fine lines, between the two bands a bright line 
was suspected The star 1s of the same magmitude, and now 
pale mange 

1890 October 8 —-The star 1s only dim, but the bands 
to have faded 

1890 October 10 —The star has now nearly returned to the 
contintious first type spectrum observed in the spring The big 
bafid in éhe blutsh-green has disappeared, but the band in the 
violet, is probably there still, but famt The bright line pre- 
viously mentioned again suspected The star is now yellowish- 
white, and the magnitude about the same 


x R Scuti 


18g0 August 21.—III Type (= Group II) Bands 1, 2, 3 
of Dunérs nomenclature seen, and also 7 and 8, which are the 
strongest 

1890 August 23 —Estmated 72 mag , pale orange-red, 
carelally examined Type III, but peculiar The usual bands 


again suspected 
the place of F, 


seem 
e 


weed 3, seen, the bands 4 and 5 faint, 7 and 8 are strong 


+ 


a 
> 


` 


Bringing the spectrum to a line, bright knots seen in the violet 
4nd ultra-violet, either lines or spaces 

1890 September 8 —Bands 4 and 5 much better seen, but 
the other bands remain the same The star ıs now brighter. 

1890 October 10 —The star 1s now about 6 mag The III 
type spectrum ıs no longer certainly seen A remnant of band 
7 still remains, the others have almost, 1f not quite, disappeared 
Perhaps 8 is there 

1890 October 12 —The star &bout 6 mag Type doubtful , 
posstbly III , but very indistinct 

1890 October 15 —The star 1s about 6 5 
again clearly III type Bands 7 and 8 best seen, also I to 4 
visible The bands are, however, faint and dim, but are larger 

now, and the spectrum 1s similar to that observed on August 21 

1890 November 1 —Normal III type, and about 6 8 mag 
The bands are well seen uf all parts of the spectrum. Bands 7 
and 8 are especially broad 


The spectrum 1s 


R Aurige 


18g0 Augyst 18 —Mag 7 2, colour finerose-red Very fine 
III type, and the spectrum appears to resemble that of Mira 
rather than that of R Andromedz 


& Anth omede @ à 


e 

1890 August 23 —Mag 73: Binds not deep except in 
the blue and violgt Bringing the spectrum to a line, several 
bright lines in the violet and ultra-violet suspected F possibly 
bright e e 

1800 September 8 —The sta® has increased in light, and 
+ hydrogen and F certainly seen, but still faint 

1890. Sep ember 14 —Bands in the red well seen, the yellow 
bands faint ® F yery plain now. 

1890 September 15 —-The F line now a wonderful spectacle, 
The star is not so red, the bands are generally fant, except in 
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tne red A bright space m the yellow looks hke a masseof fine 
bright Ifes A deep bargl in the violet—H¥ end D;~—gossibly 
bright 


. 

BRITISH ASTRONOMI€AL ASSOCIATION —The first nuftber 
of the Journal of this Association has been 1ecently issued 
Miss A M Clerke*has contributed a paper on the rotation 
periods of Mercury and Venus, in which she bring forward tle 
evidence whach led Schiapagell:, to thé conclusion that their 
rotation period 1s the same as their sidereal period of revolution 
around the sun _ Another paper, by the editor, Mr E Walter 
Maunder, “entitle “The Chief Nebular Line,” deals with the 
character and position of the chief line seen in the spectrum of 
the nebulze, and its probable erigin Beginning with Dr Hug- 
gins’s discovery, ın 1864, of the character of nebular spectra, 1t 
is shown how he suggested that the brightest line was due to ar 
unknown form of nitrogen This view was widely taught until 
1887@ when Prof Lockyer enunciated the principles of his 
meteoritic hypoth esis, and testified to the coincidence of the 
line with the remnant of the brightest magnesium fluting at 
A 5006 5—a statement 2ombatgd by the later observations of 
Dr and Mis Huggins Mr Keeler’s observations of nebular 
spectra, made at the Lick Observatory with®*a Rowland grating 
having 14,438 lines to the mch, demonstrate that the nebular 
line may appear both more and Jess refrangible than the brightest 
edge of the magnesium flutmg This bemg so, Mr Maunder 
concludes “that we do not know the position of the nebular 
line with sufficient accuracy to say positively that ıt does or does 
not accord wit the magnesium fluting ” The Journal ıs supplied 
free to members of the Association 


ELEMENIS AND EPHEMERIS O ZoRa’s Comet (e r490) — 
A Royal Astronomical Society circular contains the follown, 

elements and ephemeris computed by Dr Hind „The orbit 
depends upon an observation at Rome on November 16, owe by 
Baron von Engelhardt on the 18th, and the Paris observations of 


the 21st . 


Perihelion passage, 1890 August 8°43592 GMT 


.Ă 
Longitude of perihelion (7) II 3:16 521 
os ys ascending node (8) 85 25 27 Eq 
Inchnation (2) 25 38 574) Nov 20 
Perihelion distance, 2 0597 (Earth’s mean distance = 1) 
The motion of the comet 1s retrograde 


Ephemeris for Greenwich Midnight 
Distance in Terms of 


Appt 





$ the Earth’s Mean 
1890 RA Decl Distance from the 
hm s od Sun 
Dec 18 242 O . +32 199 I 757 
3» 20 235 4 31536 œ 
ny 22 2 28 38 31 274 . 1 844 
» 24 2 22 42 31 15 
» 26 2 17 14 30 360 1 987 


The comet is, therefore, still m Perseus, and moving towards. 
Triangulum. The sidereal tıme at Greenwich at 10 pm, on 
December 18 = 3h 49m. 50s ‘The intensity of light on 
December 26 = 0 47, that on November 16, the date of dis- 
covery, being taken as umity 





CHEMICAL ACTION 
AND THE CONSERVATION OF ENERGY. 


“THE conservation of energy 1s accepted as a general principle 

without question, but its opegation 1s often so disguised, 
especially in chemical changes, that ıt 1s not apparent td’ a 
superficial observer, and, as a consequence, it is too often treated 
as a dead letter . 

This 1s largely due to the enunciations geven by thermochemists, 
who attempt to draw an impossible distinction between chemical 
and physical changes, and imply that the latter are nao subservient 
to the Jaw of the conservation of energy The accepted principles 
of dissociation, together with the recognition of the complex 
nature of liquid molecules, and of theeexistence of compounds in 
solution, gives us, however, the means of a ped all the 
thermal results of any action in accordance witlf the recognized 
principles of science (see Chem Soc Trans , 1889, 14) 

Chemical affinity, or th® potential energy possessqi by atoms? 


becomes satisfied tò a greater og less extent when these at 
e 


é 


Pa 
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combint together, apd a corresponding amount of kinetic energy 


must bgdeyelopal ` In all ordmary calorimetric operations this 
kinetic energy takes the form af heat An “‘ endothermic” com- 
pougd 1s, therefore, an impossibility, ifethe term be used ın the 
sense of a “ body formed from ifs constituent atoms with absorp- 
tion of heat ” . 

[lhe same*principle which governs atomic combinations must 
also govern those comflex reactions with which we generally 
deal They occur in order td safisfy affinity—in order to con- 
vert potential mto kinetic energy—and heat sust, therefore, be 
hberafd duwng them If any absorption of h@at doe$ occur, 1t 
can only be due to some secondary decomposition, which has 
followed the primary heat evolving action, owing to the altera- 
tion mn conditions occasioned by this action Dissociation affords 
a simple explanation of the occurrence of such secondary decom- 
positions 

Just as a certam temperature must be attained beforg any 
particula: combination can occur, so there 1s a certain tempera- 
ture above which any particular compound cannot exist, but, 
owing to the molecules in a mass of flut? being at different tem- 
peratures, dissociation begins when the average temperature of 
the mass 1s below this point, and 1s not complete till the average 
temperature is considerably above it The stable condition of a 
fluid at any temperature between these limits 1s such that there are 


lth of the total mel@cules dissociated if this condition be dis- 
x 


turbed by the removal of any of the dissociation products, other 
molecules will have to issociate ın order to repregluce it 

The effect of dissociation on the therma? value of any change 
may be illustrated by t@e case of carbon dioxide and carbon, 
which*react at 600° to produ®e carbon protoxide with an absorp- 
n of 39,000cal At 600° carbon dioxide 1s partially dissociated, 
and consists of xCO, + (1 2 x)CO + (1 + x)§0, With the 
free oxygen ın this mixture the carbon can combine, evolving 
29,000 cal , and more of the carbon dioxide must then dissociate 
to,reproduce the stable ‘condition , this dissociation absorbs 
68, dbo, leaving 39,000 cal as the algebraic sum of the combina- 
tion and consequent decomposition 

Nearly every series of reactions m which heat is absorbed can, 
I believe, be fully explained by one of the reagents being to 
gat with in a state of partial dissociation, ! and in the remaining 
ew a similar explanation is obtamed in the dissociation of the 
product of the reaction 

An exothermic reaction cannot possibly be ımpeded by the 
fact that its occurrence will szdseguently mvolve a greater ab- 
sorption of heat The carbon cannot be supposed to refrain 
from combining with the free oxygen by the fact that its doing 
so will disturb the equilibiinm of the mass and necessitate the 
decomposition of other CO, molecules To imagine that it 
would do sos would be to endow the atoms with intelligence 

The converse fallacy 1s often held—that an endothermic reac- 
tion may occur if 1t forms part of a cycle of which the final result 
1s an evolution ofheat This 1s obviously impossible Unless we 
endow the molecules with prescience, ye can no more imagine 
thf they will react at fiist so as to increase their stock of 
potential energy (absorb heat) ın order that this stock may sub- 
sequently be dimimuished by the interaction of the bodies first 
formed, than we can imagine that a stone will roll of its own 
accord a short way up a hill im order to have a long roll down 
on the opposite side 

A considgrable amount of miscongeption also exists as to the 
anfluence of heat in effecting endothermicieactions No amount 
of heating can make angndothermic reaction possible so long as 
1t remains endothermic, but it 1s, of course, quite possible that 
a reaction, which would be endothe:nue at one temperature, 
mgy, owing to the relative@nagnitude of the heat capacities of 
the reagents®become exothermic at another , or that heating the 
reagents may induce dissoctation, and that the new reagents 
thus introduced may render an action possible which was 1m- 
possible with the origiffal reagents 

Another not uncommon error ıs to 1magyne that an endo- 
thermic re@ttion may be brought abgut by the simultaneous 
occurrence of some independent reaction evolving heat If the 
second reaction is really independent of the first, ıt cannot 
posstbly have any influen@e on ıt , the heat hberated during it 
sill be no morg capable of rendering the endothermic reaction 
possible than heat supplied from any other source Cases in 


a e e 
1 ‘The amognt of dissociation necessary 1s almost, infinitesimal, and may 


ot be too small to be recogmzed by other means 
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which the contrary appeffrs to gake place may be explained 
either by the férmation offnew reagdhtseduring fhe exotherguc 
action, gt by the previou ombmation of the body , whigh reacts 
exothermically with thaf which could by itself react endo- 
therracally only ° 

Endothermic changes Jn which one or more of the reagents 
1s a gas either do not ogur directly, or, in the one or two cases 
where they do so, thẸ thermal value of the reaction at the 
temperature of its occffrence 1s not known, or else the results 
may he easily explaingil m, the same way as in the case of the 
yeaction Between cafbon and carBon dioxide The reactions 
which present seriou diffi@ulties are those whe: one or more of 
the reagents 1s quf, such as (1) the dissolution of a solid in a 
hquid , (2) the dition of a strong solution ,@(3) double decom- 
posit.on betweenftwo substances in solution — ® 

The heat absorbed when a solid salt 1s dissolved in a solvent— 
wattr, for example—must be attributed, not merely to the fusion, , 
but also to the volatilizgtion of thé salt, and would amount to 
5000 to mo cal pergram-molecule To br¥ng this about, some 
affinity Must be brought mto play cagable of developing more 
than this amount of heat Now, the satisfaction ofgthe affinity 
of a large proportion of water for the salt molecule present ge- 
velops less—the heat of dissolution is a negative quantity , but the 
water consists of aggregates of the fundamental molecules im a 
state of partial dissociation , and, from the fact that water will 
give off its fundamental molecules (z e has a vapour tension) at 
ordinary temperatures, we must conclude, I think, that this 
dissociation extends so far that some of the fundamental mole- 
cules themselves are present To convert a mass of water a 
ordinary temperatures into its fundamental molecules (into gas), 
reqyires an absorption of 10,000 cal per H,O, so that those 
fundamental molecules must possess an amount of potential 
energy equivalent to 10,000 cal more than that pgssessed by 
the average aggregate they would, consequently, be capable.of 
combining with a salt molecule and evolving 10,000 cal more 
per H,O than the average aggregate would, and they would 
be capable of effecting a combination which the average aggre- 
gate could not The combination of one, or at most two, such 
fundamental molecules with a salt molecule would evolve More 
heat than that absorbed ın the separation of the salt molecule. 
from its fellows we have, therefore, the conditions necessary e 
for a possible reaction—a primary action evolzzneg heat The 
removal of the fundamental water molecules would necessitate 
the dissociation of other aggregates to supply thtir place, and 
these, in their turn, would combine with the salt hydrate présent 











. 


. 


till the highest hydrate capable of existing under the cr" 


stances was formed The heat absorbed in the decomposition, 
of the water aggregates 1s, however, nearly entirely counter- 
balanced by the recombination of the water molecules with 
each other after they have combined with the salt, for there 1s 
independent evidence to show that the water molecules present 
in a very complex hydrate are as much combined with each 
other as they are in the aggregates of pure water thus, the net 
result obtained, when dissolution 1s complete, 1s simply the 
algebraic sum of two quantitie$ (1) the heat evolved in the 
combination of the salt with the water aggregates, (2) the heat 
absorbed ın volattlizing the salt , and, according as the former 
or latter of these 1s the greater, so will the heat of dissolution be 
positive or negative , but the motive power, if I may use such 
a term, which produces these results 1s the potential energy 
possessed by the free water moleculeg, an energy which enables 
them to overcome the affinity of the salt molecules for each 
other, and produce a primary heat-evolving reaction 

The second case in which heat ıs absorbed by the dilution of 
a strong solution occurs as a part of the process of the 
dissolution of a solid salt, and 1s comprised 1g the aBove 
explanation ° f 

Cases of double decomposition in which heat 1s absorbed would 
require too long an Sy fr insertion here, and reference 
must be niadesto my former communication on this subject ıt 
will suffice to ay that they can im all cases be explained in 
accordance with the*principle of there bemg a primary exo- 
thermic reaction, by recognizing the presence of several hydrates 
of varios degrees of complexaty, the less complex of these 
bringing about this primary reaction, and its removal necesst- 
tating as a consequence the endothermic decomposition of the 
higher hydrates to supply tts place 

If the three conditions necessary to render asreaftion possible 
exist—(1) a certain proximity of the reagents, (2) a certain 
affinity, 2 ¢ Rower of developing heat by their reaction, 
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(3) a temperatwre within ceitgn fix 
the reaction in*quegtion uMst occur | 









limits—it follows that 
for, af it Wid not, the 


,* atoms would be in a state of strain inflonsistent with stability 


* 


. was nothing to prevent its fajing As 


it would® be as if a stone did not falfto the earth when there 
consequence of this, 1t 
atoms, where two or 
ndently possible, and 
the sphere of action, 











follows that, ın any complex system 
more different arrangements are inde 
where the various product» renam withi 
and are capablg of further interaction, thag, those products, the 
formation of which is attended with ,theWgieater Pala Vig n of 
heat, will be formed to the xclusion of Me others, Br, if the 
two actions develgB the same amoun® of Mat, they will both 
occur to an equal extent =e 
I showed that the division of q base betweQ two acids takes 
place entirely in®accordance with this @rinciplé , wherever the 
salt formed remains undisseciated in the hquid, the base 1s 
divided equally between the two acids, because the heat* of 
‘neutralization of all such aceds is the sgme, whereas, 1n other 
cases, where one ofthe salts formed 1s stable, and the otlfer is in 
a state of partial, dissocratiqn, the undissociated salt 1s fofmed to 
the exclusign of the dissociate] one, such small divergencies 
fiom this rule as are observed veing due to the solutions examined 
being considerably stronger than they should have been, the hea. 
of neutrglization in such cases not exhibiting absolute constancy, 
and the gissociation of the dissociated salts being incomplete 
This simple principle does away with the cumbrous hypothesis 
that each acid and base possesses a certam ‘‘avidity” or 
“afinity” peculiar to itself—an hypothesis which 1s, as I then 
p&inted out, at variance with many facts of the case A vey 
striking confirmation of my views has been afforded by finding 
that the heat of neutralization of sulphuric acid im very weak 
solution ıs normal, thus verifying a prediction which I made on 


» e the strength of the above considerations 


I formenlyheld that the dissociation which explains endothermic 
reactions tannot be that of the product, but only that of the re- 
agentse, this I still think ıs tue in cases where the product would 
dissociate into the same substances as the reagent would (if tms 
latter could dissociate)—e g tne hydrate of a salt dissociating into 
watewand the elements composing the salt—but it is not true in 
gther cases, for mstance, a hydiate formed by dissolving a 
galt may dissociate into acid and base, and ciuse thereby an 
absorption of heat 

As with two possible reactions, where the products remain 
within the sphele of action, that which develops the most heat 
will ctcur to the exclusion of the other, so ın two possible de- 


emmamguapesitions where the pioducts remain within the sphere of 


action, that which absorbs least heat will occur to the exclusion 
of the other , and the question consequently arises, Why does a 
hydrated salt dissociate into acid and base, mstead of into the 
anhydrous salt and water? The probable explanation ts that in 
many cases the latter dissociation would be the more endothermic 
of the two , for the salt molecules in various contiguous hydrates 
aie so far removed from the sphere of each other’s attraction, 
that their attraction for each other would be practically xz/, end 
the hydrate could only dissociat® to form water and fiee salt 
molecules, absorbing ın so doing a quantity of heat exceeding 
the observed heat of dissolution by an amount corresponding to 
the heat of fusion and volatuization of the salt, and exceeding 
ir many cases the heat of neutralization itself The presence 
ef excess of water would moreover practically prevent the dis- 
sociation of the hydrate mtg water and the anhydrous salt 

A class of endothermic changes which present considerable 
difficulties are those which occur without the absorption of ex- 
ternal eneigy in living organisms We are at present so utterly 
ignorant of the nature of the reagents and products that it is 
hopeless to atpempt any explanation of the modus operandt in 
these cases, but a suggestion mad® by Mr Warrington at the 
recent meeting of the British Association with regard to the 
nirifying organisms indicates the directgn in which such an 
explanation may be obtained on the same principles as those given 
in the cases here discussed SPENCER U BIcKERING 

- č œ ° 

THE WORKING OF TE TECHNICAL IN- 


STRUCTION ACT AND®* THE LOCAL TAXA- 
TION ACT} 


“THE Secieigries of the National Association for the Picmoticn 
of Technical and Secondary Education, in reporting on the 
working of the Technical Instruction Act, have to congratulate 


* Secretaries Report, read at the Conference on December 5 
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the Association on the rapid progress which has beer made 
during the last year in takéng advantage of the benefitsgof the 
Act ‘Thus 1s partly to be aseribedto the giant of a small sum 
by the Science and Art Department to meet local effort, ut 
chicfly to the allocation to County Councils of England and 
Wales, under the Local Taxation Act of this year, of a sum 
amounting 1n all to £743,000, with permission to u% it for the 
benefit of edycation over and above any Sum that may be raised 
by rate under the Technical Thstrfiction Act 

Technical Jnstiuction Act, 1889 —The number of local au- 
thorities ineEngla@d and Wales which have taken advantaBe of 
the Technical Instructi8n Act has risen from fews to forty since 
the date of the Manchester Conference a yea. ago These dis- 
tricts are as follows —Atherton, Aberystwith, Barnsley, Birm- 
ingham, Bukenhead, Blackbuin, Burnley, Burslem, Bridgwater, 
Bingley, Bolton, Blaenau Festiniog, Cardiff, Coventry, Darwen, 
Guiseley, Keighley, Kidderminster, Mancheste:, Maidstone, 
New Mulls, Macclesfield, Northampton, Nottingham, Oxford, 
Rochdale, Rotherham, Sheffield, Stockport, Salford, Shipley, 
Sherborne, Southport, *§talybridge, Worcester, Wakefield, 
Wrexham, Westmoreland, Widhes, and York This list is 
probably not complete In addition to thee above, several of 
the Welsh County Councils have appointed their Intermedia'e 
Education Joint Committees to be Committees under the Tech- 
nical Instruction Act e 

Local Taaateon Act, 1890 —In addition to’ these districts, a 
number of counties have taken action in the direction of utihzing 
the local taxatign grant unde the machintry of the Technical 


Instruction Act e 
The following English counties have glready resolved to set 
aside the whole or part of the mone@ for education — e 


Shropshire has set aside the whole of 11s share, amounting tw 
£6543, for education, and the Techical Instruction Gommittee 
has presented a valuable repoit on the use of the money a 

Somersetshire has sect aside the whole of its share, about 
411,000, for education, and 1s now* engaged in considerg 
applications ° 

The Technical Instruction Committee of Hertfordshire has 
iecommended that the whole of the sum (£6429) be devoted to 
education 

Staffordshire has voted £7000 Zo education, and a scheme for, 
its distribution 1s being framed 

Oxfordshire has set aside half of the grant, about £2000, for 
education, and Gloucestershue has also vated half the grant for 
the same purpose 

The North Riding of Yorkshire has voted £20009 for education, 

Cheshne and Devonshue have dete:mined to devote some 
part of the fund to education 

I eicestershire gives £300 to the Leicestershire Dairy Associa- 
tion, and Westmoreland gives £250 to existing schools, to be 
spent on apparatus 

The county borough of Croydon has voted the new fund to 
meet capital expenditure on technical instruction © 

Besides these twelve districts (eleven counties and one county 
borough) which have defimitely voted the whole or part of tHe 
new fund for education, the subject is now receiving careful con- 
sideration in 2 large number of districts, in many of which the 
new fund is practically certain to be applied, at least in pait, to 
educational purposes 

Conspicuous among these distiicts 1» the county of Lanca- 
shire, which was the fist tọ move ın the matte1, havinggppoynted 
a Technical Instiuction Comfittee in August last, which 15 just 
now reporting results of exhaustive inquilics as to the best 
means of assisting education from the new fund Essex also 
has advertised for applgations for a shag of the money, and 1s 
now considering such applicationsewith a view to assistin 
technical education Committees have been appomted to con- 
sider the question in the followmg twenty counties —-Kent, 
Wiltshne, Cornwall. Berkshire, Northumberland, Pete: borough, 
Southampton, Cumberland, Durham, Ist and West Susser, 
Cambridgeshne, Worcesteishue, Warwickshire, Dorset, West 
Riding East Ridfhg, Bedfordshire, and Herefordehire, and 
london In London, However, the bulk of the giant for the 
present year has been used for the reduction of rates 

A large number of county boroughs are considering the 
desuabilttyegf u ing the new money for education, Ic 1s stated 
to be most piobable that it will be so used if Nottingham, 
Salford, Blackburn, and Bradford Worcester proposes to 


mcredse ity giant under the Tecinical Instiuction Ag by £450, ° * 


ne, 


to be taken out of tH new fund , 
In addition to ghe gbove, the folowing cfunty boroughs 


(A 


~ 


» ecrease of pressure 





among’, others, hage the matter now under the consigeration 
of a commsttee ©-Barrow, Bootle, B&arnley, Canterbury, Gates- 
head, Hull, Leeds, Norwieh, Oaford, Southampton, and 
WiSan °. 

In Wales the County Councils, with at most one or two ex- 
ceptions, are proposing to utilize all the new fund for the 
peipcses of education „ In most cases the money will be used 
under the Intermediate Education Act, but somesCouncils, as, 
for example, Cardiff, have resolved to divide the fund between 
mtergediate and technical education 

The genefal results hitherto attamed,, so fæ as tfe mforma- 
tion of the Association goes, which 1s probably incomplete, 
may be summarized as follows —e 


Enghsh 
County Councils which have voted money to 


P education under the new Act IIe 
County Councils which have appointed com- 
muttees to consider the question 22 
ee — 
Total coynties moving in the matter 
° out of 49 


Th.s result has been attamed during the short period of fow 
months since the passing of the new Act, during the first half of 
whick time hardgfany County Councils were sitting The 
figures for county boroughs are as follows — 


English countyeboroughs working the Techni- 
cal Instruction Act e bg 
County boroug}s allotting the new fund for? 


e education, but notwating themselves I 
`v Other county boroughs considering the ap- 
ication of the new fund for education 9 
Total county boroughs moving ın the matter 27 
° out of 59 
*. Other districts m England working the 
Technical Instruction Act 19 


The general result gives a total of 47 local authouities as yet 
assisting technical education in England 
è This 1s exclusive of the Welsh counties and county boroughs, 
which, broadly speaking, may be said to be devoting almost the 
whole of the new fund to the purposes of education 

The total number is hkely to be very largely increased when 
it becomes generally known that there is every reason to believe 
that the grant, or at least so much as 1s applied to education, 
will be renewed ın the future 





SOCIETIES AND ACADEMIES 


e, Paris 


Academy of Sciences, December 8 —M Duchartre in the 
clear —-Observations of minor planets made with the great 
meridian instrument of Paris Observatory, from Oct 1, 1889, to 
March 31, 1890, communicated by Admiral Mouchez —Experi- 
ments on the mechanical actions exercised on rocks by gases at 
Ingh pressures and in very rapid movement, by M Daubrée 
The author apples the results recently arrived at (Comptes 
rendus, December I) to the creation of volcanic ducts, and 
show$ thatit 1s probable that they@are‘produced by mechanical 
actions much superior to the volcanic actions of which erup- 
tions are the effects —@n the membrane of the lymphatic sac of 
the oesophagus of the frog, by M Ranvier —Proof that 7 
cannot be the root of an gigebraic equation having entire co- 
@ficients, by Prof Sylvester It 1s remarked that this proof 
should be substituted for the note by the same author, which 
unfortanately appeared ın Comptes rendus of November 24 
The latter note, which, only dealt with a reStricted case of the 
theorem enunciated in the text, 1s affected by inaccuracies which 
render it no value —A new method of @tudying the com- 
pressibility and the expansion of liquids and gases, results 
obtained with oxygen, hydrogen, nitrogen, andair, by M E H 
Amagat The eaperimgnts have been made between o° and 
200° C, and with pressures from 100 to 1000 atmospheres 
The results olbtamed mdicate that the coefficient of expansion 
of hydrogen at constant pressure diminishes regularly with in- 
In the caseseof oxygen, nitrogen and 
aw, the cOefficient 1s at a maximum at the commencement, 
‘and this maxrmum corrgsponds to the pressure at which 
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the product ge has the Idfst vale. eTe results obtained when 
constant volume show that A 1s always , 


o° than between 100° and 200° ‘The 
nd 100°,eat a pressure of 500 atmo- ' 
, 2971, and I 895, for oxygen, alr, 
respectively The values obtained at 
peratures follow a #milar sequence — 
comet, made with the great equatorial of 
» by MM Picart and Courty Ob- 
fervations for positigh were made on November 29 and 30 —On 
the observations offfhe transits of satellites of @upiter and on the 
occultations of stags, by M Ch Antlré —On a transformati n of 
motion, by M [flutheville —On the fluorid@ of allyl, by M H 
Meslans Some of the Physical and chemical properties of this 
compound are given ‘This ester $ a colourless gas, possessing 
an alliaceous odour, it 1s formed from the 1odide according to, 
the eqyation CsH,] 48 AgF = C,Y.F + AgI —On some endo- 
thermic and exotheimic reactions of organic alkalies, by M 
Albert Colson —On some derivatives of dimethylaniline, by M 
Charles Lauth A method of preparing tetramet@ylbenzidme 
1s given, by which a yield of 40 per cent may be obtanred 
Tetramethylbenzidine ın hydrochloric acid solution is acted on 
at 45° by ferric chlonde, fine green crystals of an unstable dye 
are produced, of which the formula 1s shown by analy®s to be 
CisHaCIN O —Contributions to the study of the nucleus of 
Spongide, by M Joannes Chatin —-On the new class of jump- 
ing Acarina (Navorchestes amphibews) from the coast of the 
British Channel, by M Topsent and Dr Trouessart —On the 
age of sands and clays of the south-east, by MM Ch Depéret 
seid Leenhardt —Observations on extracts of meat, by M. 
Balland 


the gases were reduced t 












greater between 0° and 
coefficients between 0° 
spheres, are 3 698, 3 0 
nitrogen, and hydioge 
other pressures and t 
Observations of Zon 
Bordeauy Observato 
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THE SYSTEM 


The System of the Stars By Anes M Clerke 
don Longmans, Green, and C 


mee gifted author of this workpecame jugtlyefamous 
by the publication of hermow§lassical “ History of 
Astronomy during theeNineteenth CQntury” The mass 
of accuratesmformation there brough together, and the 
delightful way in whigh it was ‘elated, won well-earned 
praise on every hand Her success in that effort has 
now encoumaged her to% more ambitious one. In addı- 
tion to the simple relation of facts, she ventures to give 
her opmions on the farious inferences which have been 
drawn ffom them by those who have spent many years in 
elaborate investigations Stull, “the statement of facts 
has Been kept primarily in view, but the more important 
efforfs to interpret them have been noticed, and the diffi- 
culties attending rival theories impartially pointed out ” 
We may look upon the book as consisting of two parts, 
one simply presenting a most valuable mass of informa- 
tion, while the other gives the author’s views on, con- 
temporary work As far as the first part is concerned, 
Miss Clerke has done her work admirably We regret, 
Rowever, for her own sake, that she has not confined 
hewelf entirely to this kind of work A trustworthy book, 
bringing together all the latest discoveries and views of 
coynpetent judges as to their true meaning would have been 
priceless, and no one has better opportunities for such an 
undertaking than Miss Clerke As it 1s, we find a certain 
amount of information, selected rather than complete, 
intermingled with her own views Certain facts have 
be@n omitted, not with the intention of misleading, but 


(Lon- 
° 


. 


met tause their importance was apparently not recognized 


+ The first two chapters give general ideas of the prob- 
lems of sidereal astronomy, and the methods of research 
which areadopted The third chapter deals with “Sinan 
and Solar Stars,” and here we get the first glimmerings of 
the author’s special leaning to what may be called the 
“electrical theory” There ıs httle difficulty connected 
with these groups of stars Tt 1s generally agreed that the 
Sirian are the hottest, and that they have a definite 
evolutionary connection with the solar ones Like Vogel, 
the author includes amongst the Simian stars those stars 
of Orion (eg Rigel) which are characterized by very few 
visual and comparatieely few photographic lines Al- 
though their spectra show hydrogen absorption con- 
spicuously, they differ very widely from the Sirian stars 
m other particulars Their structure 1s not improbably 
of a very different character,«lue no doubt to their con- 
"nection with the great nebula. Condensations taking 
place away from such a wWhlely-difgised nebulosity prob- 
ably follow a different path, and far the preSent the Orion 
stars should bg classed apart frome the more perfectly 
formed ones of the Sirian type a Cygni, again, 1s in- 
cluded amongst the “ sola gtars,” although its spectrum 
exhibits very wide divergences from that of the sun, the 
characteristic structure about the G region ıs entirely 
absent, while. there are many well-marked non-solar 
lines 1n tts spectrum Altair, also, 1s said to be located 
between the Sinan and solar stars , 
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but hére agan there | 





1s lettle resemblance to either, b@ygnd the. lines of 
hydrogen; the diagram onp 43 makes this sufficiently 
evident The mare the “solar stars” are studiel, the | 
more it seems probable, as Mr Lockyer has pointed. out, * 
that they must be divided into two groups—one of in- 
creasing gemperature, including sfch stars as Aldebararg 
a Cygni, and Altair , thé other of decreasing temperature, 
includjng sugh stars as Procyon, Capella, Arctugus, and 
the sun 

The author saree Ris the difference between the 


Sinan and solar stars can be accounted for by assuming ë 


the sola: stars to be the more strongly electrified It 1s 

argued that an increase of temperature in such a stat as 

the sun would incyease rather than diminish the com- 

plexity of its spggtrum, by increasing the absorbing 

metallic vapours It ıs mot evident, however, how a 

diminution of the electrical repulsiors would cause such 

an increase of the hydrogen absorption as that indicated,» 
in the spectra of the Sirian stars, the author simply 

asserting that the layers of hydrogem would be much 

more concentrated than at present The tncreased® 
thickness ef the hydrogen line$ is more probably 

due to®some cause which increases the quantity of 
hydrogen in the atmospheres, and for the present, at 

all events, that may be regarded as the dissociatiorof 
the metallic vapours due to*the imcreased fempesature, 
brought about by condensation 

Chapter iv deals with the stars having banded spectra 
These, ıt 1s well known, are of two types—one shéwing 
dark flutings most probably of metallic vapours, and the 
other dark fiutings of carbon They form Secchi’s third 
and fourth types respectively Flutings undoubtedly 
Indicate that the vapours producing them are at a com- 
paratively low temperature, and the presumption would 
be that the red stars are cooler than the yellow and white 
ones On this point it ıs remarked that “the alteration 
obviously implies an augmented extent of absorbing atmo- 
sphere For the bands must originate m a region of less 
heat—that ıs, at a greater distance from the stellar photo- 
spheres than the lines ” 

Let us consider first of all the stais of ghe third 
type, ın which the hottest members show a fluted 
spectrum superposed upon a hne spectrum, whilst there 
are practically no indications of the hydrogen lines It 
has been suggested on various grounds that the stars 
of this type are not stars ın the true sense of the word, 
but that they are of a cometary nature , that 1s, that they 
are composed of discrete masses, and not sf a*photo- 
sphere surrounded by glowing vapours Perhaps the 
chief evidence in favour of this view lies in the alleged 
existence, in the Spectra of thes@ stars, of the bright 
carbon flutings which charactehze the spectra of comets 
The author does not consider the evidence on this pomt 
conclusive, but this appears to be partly due to the fact 
that all the evidence has not been Brought togethe: In 
Nova Orionis, @vith a well-marked spectrum @f this type, 
Dr Copeland demofstrated the presence of two of the 
cometary flutings with almost absolute certainty (Monthly 
Notices R A S, vol xlvi p 110)” » Messrs Lockyer and 
Fowler Showed them to be piesent in Herculis and 
Mira Ceti (Proc Roy, Soc, vol xlvu p 35), and, more | 
recently, Mr Maunder has stated that in tte pt 
of a Herculis the bughtest givep fluting as coincident 


pi I 


tT 


` Spectroscopic Observations,” 1888, pP 13) 





NATURE 


[DECEMBER 25, 1890 
e * 





eer: tle “chief hydrocarlson band, and, tnore- 
over, presents exactly the same appearance (« Greenwich 
The biuighten- 
ing of this same fluting at the maximum, of Mira tends to 
thegsame corfclusion Nota single one of these important 
“observations, however? 1s refered to by Mies Clerke, 
although, if they are confirmed by future work, they 
must Mevitably revolutionize the old ideaethat ethe red 
stars of the third type are “suns” "The objection that 
the dark band adjacent to thisgif an effect of contrast, 


e would indicate that in the stars where it appears very 


dark there was no continuous spectrum at all does not 
hold good A sun-spot appears intensely dark by @æn- 
trast with the surrounding photosphese, and yet we know 
that ıt 1s brighter than the electriadight It ıs further 
objected that the gther two fometary bands do not pre- 
sent themselves , But the blue band was included in both 


“eCopeland’s and Fowlei’s observations, and it must be 


remembered that the citron band ıs the faintest ın comets, 
ad that in the stars m question it may be masked by the 
“dak flutings which fall near ıt It ıs stated (p 56) that 
“there are grave objections to admitigng the reality of 
the masking,” but, a these are not formulated, it 1S 
ngpossible to discuss thei Whether the masking be 
admitted gr not, the thy band seen in comets often 
easswhes the positions of two of the apparent bright 
bands in the spectra of stars of the third type, and with 
theeadditional evidence*of the other two flutings, 1t 1s 
only reasonable to suppose that comets and these stars 
are bound together by close ties of relationship Hence 
we cannot agree that “conclusive evidence seems to be 
peovided that stellar spectra of the third type originate 
at various heat-levels in powerfully ignited vaporous en- 
velopes” ‘The mere existence of a continuous spectrum 
cannot be regarded as’ evidence of the existence of a 
photosphere Comets, as a rule, give continuous spectra 
in addition to their fluted radiation, but few would venture 
to assert that thisis produced by the radiation of a photo- 
sphere The case of Mira at maximum, when the hydro- 
gen lines appear bught, is quoted as evidence of an 
intensely? high temperature close to the supposed photo- 
sphere, but this, ıt should be addgd, ıs abnormal, and 
only occurs when, through some cause or other, the star 
1s some hundreds of times its normal brightness 
In support of the view that the various phenomena 
presented by stars of this type are produced by a photo- 
sphere, underlying a highly distended atmosphere, the 
observations of the intermittentty hazy aspect of some 
of them ıs referred to, It 1s only necessary to add here a 
remark omitted by the author—namely, that this equally 
supports the ‘ ‘ comefary gheory” of their structure, and 
1s, in fact,@one of its essential points The electrical 
theory is again brought to the front in connection with 
these stars, it being guggested (p 61) that the red stars 
are more strongly eacited than the Suian and solar stars, 
and that, $n consequence, the atmospheres are very 
widely distended 
Coming now to the gther type of red stars, in which 
we get the cometary spectrum reversed, Miss „Clerke 1s 
again in error It has hitherto been pretty * generally 


š AROA that these stars are algnost on the vergę of 


netion,” but our author says thate “their powerful 
eed aeons Ys undoubted ” (p 644 Phe evidence of 
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such a tempərature defends tipan yery dahbtful facts 
In addıġon to the chifff bands of “carbon, the ph 
exhibit six secondary bids, two of which agree almost 
In position with the D » of Sodium and the E line 
of iron, and on the gry Path of this ıt is stated that, 
$ through the obscuri of* the carbon bands can be dis- 
tinctly seen a ‘Frauffiofer spectrum ’—a spactrum, that 
1S0 sty, @omposed Mike that of ¢he sun, of dark metallic 
lines thrown out uggn atontinuous backgfound Among 
the substances orifinating in them, sodium 1s certainly, 
iron piobably, récognizable¥ If the &augence of the 
Fraunhofer lines be admitted, there should be no hesita- 
tion In connecting these stars with the solar stars, for a 
slight byt certain carbon absorption 1s ¢xhibited by the 
sun, an@ there would be no need for the subsequent 
remark (p 89) that “their spectroScopic isolation leaves 
us without the means of tracing their relationships ” qt 
1s more likely that the secondary bands are identical with 
those in the solar spectrum which are produced by the 
absorption of our own atmosphere (see Proc Roy Soc, 
vol alv p 92), and the approach to a planetary con- 
dition 1s thus plainly foreshadowed This piece of img 
portant evidence is not referred to by Miss Clerke, 
notwithstanding its suggestiveness 

“Gaseous Stars and Nebule” form the subject of 
chapter v, the idea being to continue the succession 
from Sirian and solar stars, through the red stars and 
bright-line stars to nebule If the stars of the fourth 
type and those hke Rigel be omitted, this may be taken as 
the probable sequence of events The nebula are clagely 







connected with the bnght-line stars, these, again, with , 


the stars of the third type—the bright hydiogen lines 
here showing similarity of constitution, stars of the 
third type merge insensibly into stars like Aldebaran and 
a Cygni, and, finally, into stars lke Sirius , 

So far so good , but the author 1s inconsistent 
Orion stars had previously been grouped with those of 
the first type, but on p 72 we find it stated that “the 
brillant stars of Orion may be said to mark the first 
stage on the road to nebulosity” We first find nebulæ 
placed at one end of the series and then at the other 

Opinions are still divided, as to the interpretation of 
the spectra of “ gaseous stars,” but these bodies can cer- 
tainly no longer be regarded as suns, they are similar 
in structure to the nebulæ, whatever that may be There 
are some nebule which appear as little more than points 


of light, and we have Prof Pickering’s word that their *® 


photographic spectia stiongly fesemble those of the 
bright-lme stars Visually, then spectra are identical 
with those of such widely-diffused masses as the Great 
Nebula in Orion A more perfect sequence of spectra 
from nebulz to stars lıke Sirius could not be Wished for 

“ Sidereal Evolution” forms the subject of chapter v 
Nebulæ were formerly regard@d as quite “distinct and of 
another order, from the group of cosmical bodies to which 
our sun and the fixed stars belong”, put now we can 
agree with Miss Clerke in accepting the view that they 
gradually “ merge into unma®akable suns” (p 84) 


“But when we come to the various classes of stars, the 
order of their succession is less easily deterrmyined The 
earliest and most obvious idea on the subject was based 
on a false analogy between the colours of the stars and 
the colours @f glowing terrestrial solids Red stars, it 
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was thougl$, should bære$ardedĂ because they had cooled 
from a conditioh of*white heat, Às older than white stars 
The eolours of stars, however, d@pend primarily “upon the 
quality and extent of their sabsqrbing atmospheres, and 
‘quite secondary upon their s&ge of incandescence” 


(p 85) 


Surely the quality of the absor&ing atmosphere must 
also depend upon the stage of imcaiMlescence, gnde colour 
may therefore still serve as @ guile to the tempera- 
ture and age 8f the stags That the ryd stars of the third 
type are ycungenay 1eadily,be granted from the evidence 
previously réteired to , but, at thè same time, ıt must be 
allowed that their temperature is comparatively low It 
1s, however, argued thatthe stars,of the fourth type are 
also at an earl stage of growth, but the evigence de- 
pending upon their alleged intermittently hazy aspect, 
indicatufy enormous atmospheres, ts not conclusive on 
this point In fact, the authorities quoted (Messrs Pog- 
son and Peek) have only observed ıt in varzadble stars of 
the “rd type From the fact that there is carbon ab- 
sorption in the sun, it seems reasonable to suppose that 
the fourth type stars are at a lower temperature than 

“stars like the sun, and ate probably the result of the 
cooling of such bodies ` 

The discussion of the sun’s status amongst celestial 
bodigs ngturally comes here That it was once a star 
lke Retelgeuse, then like Aldebaran, is granted But 
has,it passed through the Sinan stage? This mvolves 
the question of whether the “solar stars” are divisible 
into two distinct groups, but our author 1s not quite clear 
upSnthispomt She remarks that “itis scarcely conceiv- 
able that a state abolished as an effect of condensation 
should be restored by its further progress” (p 91) If 
there are two groups of “solar stars,” one group will 
include bodies a little more condensed than the stars of 





. 


~ “third type, in which perfect photospheies have not 


sbeen formed, while the other will mclude bodies formed 
by the further condensation of such stars as S.rius The 
two states would not be identical We know that the 
sun has a photosphere, and hence the suggestion that it 
is a cooling body Its relation to the stars of the fourth 
type strengthens the view that the sun has already passed 
through the Simian stage arfi will eventually be a foerth 
type star Muss Clerke, however, does not accept this 
view of the effects of further condensation upon a Sinan 
star, but suggests another which has not a single fact to 
support it It ıs pomted out that the spectrum of the 
satelite of Sirius, 1f % could be observed, might give 
some clue to the spectrum of a waning body , and she is 
bold enough to predict that ıt will prove to be of “an 
undistinguished character, interrupted neither by bands 
nor’conspi@uous dark lines, and feeble, not through effects 
‘of absorption, but intrinsically The same dull uniformity 
may be expected to belong to the spectra of all stars 
of impaired splendour” (p 92) ẹ What, then, will be 
the transition stage, say between, Sirits and such 
a body as that Suggested ? The broad hydrogen lines 
could not disappear suddewly, and we know that there 
are no stars showing fine hydrogen lines alone In fact, 
itis especially emphasised (p 42) that “the conspicuous- 
ness of rays dye to absorption by ordinary metals in the 
spectra of white stars varies mnversely with that of the 
hydrogen series” Some solar stars, at least, must there- 
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fore sepresent the stgge that will be agrived at by the 
cooling of such a star as Sirs, and the evidence tends to 
show that the sun Pone of them 9... . 

Further, if the spectrum of such a waning star weie 
simply dimly continuous, the absence of aw atmosphere 
would be indicated We certainfy know that the moor? 
has no atmosphere, but it does not shine by light of its 
own €ven ghe earth has sufficient atmosphere t# give a 
very definite spectrum of absorption, and this atmospheric 
absorption must have been much greater when the earth 
was hotter than at present 
therefore, to give such spectra as Miss Clerke supposes, 
fon we know that a powerfully absorbing atmosphere 
remains after the ,photospheric luminosity has disap- 
peared The spectrum of such a cool atmosphere would 
no doubt be a fluted one * ‘ 

Temporary and variable stars océupy the next two 
chapters, and some valuable information ıs broughte* 
together ın an interesting way Am@pg the spectroscopic 
observations of new stars, probably tfe most impottant 
were those of Nova Cygni The mpst striking thing here” 
was the inc®easeq brilliancy of the chief nebula line as 
the sta®faded away That is to say, as the star cooled, 
it became a nebula, thus affofling very decided evidence 
that nebulz are comparatively cool The dimming“of 
new stars takes place so suddenly that ıt 1s éertant onlye 
small bodies can be in question, and the suggestion has 
been made that new stars were produced by collisions of 
meteor-swarms For collisions of this kind, Miss Clerke 
substitutes “grazing encounters with nebulous masses 
revolving ın hyperbolic orbits, and overthrowing, by their 
proximity to the attractive body, a thermal equilbrigm 
already eminently unstable” In the case of Nova Cygni 
no star had previously been recorded in its place, and it 
is difficult to conceive that such a grazing of a dark body, 
supposing one existed, with a moving nebulous mass could 
produce such a brief “conflagration” as was obseived 

The old theoues of stellar variation, assuming the 
existence of immense masses of slags in the pfhotospheres, 
o: that one side of a variable star was brighter than the 
other, have long been discarded No single explanation 
1s good for all variables, but there is no difficulty with 
those of the Algol type After brief references to the 
explanations which have been suggested for the red 
stars, Miss Clerke concludes that “the time has not 
come to formulate a theory of stellar variability” (p 125) 
The only comprehensive one we have as yet—the collision 
theory—is not considered sufficient by Miss Clerke , but 
careful consideration will remove, the objections made 
againstit This theory assumes as proved the cometary 
character of stars df the third type, ‘and suggests that the 
increase of light at the maximum of a vareable of Muis 
kind is produced by the collisions at the periastron 
passage of satellite comets or swarms of meteorites It 
1s objected (p 124) that this state of things could not 
long subsist, af the satellite swarm must inevitably be- 
come extended into 4 ring, with complete effacement of 
variability ‘This ıs certainly trye, but we have only to 
look at the “ November swarm” in our own system to 
understand that the disruption of the satelfite comet need 
not be very speedy ‘This swarm has been observed now 
for at least a thoysand years, and yet the bnillfancy ofthe 
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only variable of thas%lass which hase been observed for a 
long period, and the observateons ın this case only extend 
eover free hundred years On p 124°we read further — 


“The periodicity of variable stars 1s, besides, of far too 
qist@rbed a kind to bę thus accounted for Systematic 
stability would assuredly proye gncompatible 4vith the 
enormous irregularities ıt discloses The abrupt accelera- 
tion or setardation, for example, by a month of the, hypo- 
thetical attendant swarm of Mira, wold be impossible 
without such a total change in the elements of its circu- 
lation as would unmistakably break the contimuity of its 
But there are other objects far more recalcitrant 

than Mua to this mode of explanation Take the out- 
burstsof U Geminorum They are not wholly capricioys 
There ıs a certain disorderly order abput them by which 
they are manifestly akin to the changes of the more 
strictly periodical stars We annot relegate them toa 
class apart and invent a fresh hypothesis to suit them , 
„the collision theory, to be acceptable ın the one case, 
must be capable of meeting the other But we can 
scarcely conceive agy construction of assumptions by 
which such an extélision'of its powers could be effected ” 


Irregularities such as are here referred to are almost 
bound to occur if the collision theory betrue® A star 1s 
not limited to one shost-period comet any more than is 
ow su? There may very well be swarms of various 
masses trayelling round the star .n regular orbits, and 
‘occasionally a swarm travellmg m an open orbit may 
ente: the system These swarms would so react upon 
eacl*pther and upon the ‘central swarm that irregularities 
would be the mevitable result Again, the central swarm 
might vary locally, like the Andromeda nebula, so that the 
revolving swarm would not always encounter it under 
ex&ctly the same conditions That the intervals between 
successive maxima and the magnitudes at maxima are 
not constant does not prove that the actions are not 
periodic 

In NATURE, vol xlu p 550, there are some interest- 
ing examples of the apparently wregular results which 
might be produced by the integration of two sources 
of regular fight variation Two or more swarms of 
regular periods with the occasional advent of one moving 
in a parabolic or hyperbolic orbit, can be made to explain 
all éhe facts relating to this class of variables In the 
variables of the fourth type, the same explanation holds 
good, 1f we consider the direct luminosity of the cometary 
swarms to be added to that of a dim condensed central 
body Muss Clerke, however, supposes that variability 
depends upon extensive atmospheres, these being dıs- 
turbed periodically m some wa$ or other, probably by 
the tidal action of @ satellite, so as to produce the 
observed fluctuations of light Itis a question whether 
such an atmospheric digturbance could increase the 

° 
apparent br&htness of a star hundreds of times 

The succeeding eight chapters are mainly descriptive, 
dealing with coloure phenomena, double stars, stellar 
orbits, star clusters, and the forms of nebulz It 1s only 
necessary to say of these that they are admrable 

Chapter xix., ‘The Nature and Changes of Nebule,” 
discusses the relations @f nebule and comets, and nebular 
vaulability Referring to comets and nebula, ites stated 
(p 286) that “traces of a spectroscopic analogy can 
sndeed be shown to exist , but they are met with only in 
thasecondary elements of each spectram The resem- 
blance seems only incidental, the digimarity essential.” 
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It has, howeves, previous been’ péinted gut 2 76) that 
two faintecomets observfd by Dr Huggins in 1866-677 
gave spectra identical Şıth that of a faint planetary 
nebula This may w@l be réparded as conclusive 
spectroscopic evidence Jf the similarity between comets 
and nebulz, but althoysh it ıs apparently enly regarded 
as of secondary impgttance, “it does not detract from 
theeclostne@s of a phfsicat analogy” It seems unphilo- 
sophical to rely on @lesc¥pic similarity wiign such con- 
clusive spectroscopk& evidence is a@ hand _ We might go 
further than Miss Clerke, ard say that tasa comet 1s 
usually regarded as a swarm of mæeorıtes the same view 
must be accepted for nebula The information relating 
to the views on the temperature of nebulags very meagre 
Some argue that they are intens¢ly hot, whilst others 
aigue that they are cool bodies not unlike comets. 
Apparently the only statement on this important subject 
is that on p 77, where it 1s stated they “ are not greatly 
heated” Indeed, the evidence afforded by their comptary 
relationships and by Nova Cygniis conclusive Yet, as 
late as 1889, Dr Huggins stated his belief that the tem- 
perature of nebule is very high ° 

It will thus be seen that, although a good deal of Mr 
Loclayer’s recent important work ıs left out of considera- 
tion, two of his main propositions are accepted by Miss 
Clerke , viz (1) “ nebulæ merge into unmustakalsle sifns,” 
and (2) they “are not greatly heated ” ad 

The remaining chapters consider the distances of*the 
stars, the motion of the solar system, proper motions, 
the Milky Way, the “status of the nebule,” and finally 
the “ construction of the heavens” The two latter really 
discuss the distribution of stars and nebule, and bring 
together a wonderful amount of formation which has 
hitherto been much dispersed ° 

In justice to Miss Clerke, 1t 1s only fair to add that'she 
has exercised a sound judgment on many problems, & 
has made many valuable suggestions as to the lines on 
which future investigations should be proceeded with 

The book ıs well illustrated throughout, among the 
illustrations being reproductions of some of Mr Roberts’s 
marvellous photographs With the exception of that of 
the Andromeda nebula, thesg are highly satisfactory 

In conclusion, we would again express our unqualified 
admiration of a good deal that the book contains, but we 
cannot help feeling that its value as a contribution to 
astronomical literature would have been greater if the 


author nad confined herself to simply giving a trust- 


worthy account of contemporary a€tronomical researches, 
and of the views held by competent thinkers A safe 
and impartial guide to current thought 1s still a de- 
sideratum Ẹ 
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» ACROSS GREENLAND 


The First Crossing, of Greenland By Fndtjof Nansen 
Translated from the Norwegian by Hubert M Gepp 
With “Maps and numeigww Illustrations Two Vols 
(London Longmans, Green, and Co, 1890 ) 

le only serious fault to be found with this book 1s 

that it 1s much too long Only a smal proportion 
of ıt is devoted to the actual ciossing of Greenland, the 
rest being occupied with matters which might have been, 
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-and ought,to have been, dealt with concisely So far as 
qt relates directly te Me authols experierfce, the work 1s 
one gf the deepest interest D$ Nansen is næ only an 
explorer of remarkable courage, resource, and foresight , 
he has also many of the qualitieg of aman of letters He 
knows exactly on what parts of Ks story emphasis should 
be laid, and Ms skill as a write1s so great that even 
incidents hich do not in themselyes seem to be either 
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very striking or very suggestiv arè made to@ad& toethe ' 


freshness angl vividness of hif tale One of the chief 
elements of attractior® in the book is the mote or less 
unconscious revelation whith the author gives of his own 
character He has eandently an intense delight in ad- 


venture for its own sake, and he writes in such good ' 


splits, with sceunaffected a delight ın the 1enyembrance 
of all the difficultiesshe has overcome, that it®1is mpos- 
stble ng to follow his record with sympathy and admıra- 
tion, and every reader will lay down the work with a 
feeling of sincere regard for a traveller who is at once so 
hard, enteiprising, and enthusiastic He has been most 
fortunate in his translator, who has done his work so well 
that the narrative ieads almost asif it had been originally 
e written in English The maps and illustrations, too, are 
unusually good 
In the summe: of 1882, when still a very youngeman, 
D: Nansen spent some months in the northern seas on 
bodid tħe Veking a Norwegian sealer The ship was 
caught ın the ice off the eastern coast of Gieenland, and 
it Was at this time that he fust felt a strong desire to 
investigate the strange, desolate 1egion at which, many 
times a day, he gazed fiom the maintop In the following 


+ year the wish was renewed and strengthened when he 


read of Baron Nordenskiold’s return fiom the imtertor of 
Greenland , but many things came ın the way to prevent 
the fulfilmént of his scheme In 1887 he attempted, 
through the Norwegian Univeisity, to obtain from the 
overnment the means of o1ganizing an expedition , but 

* the Government declined to support the proposal, and 
one of the newspapers expressed the opmuion that “ there 
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they started for Iceland, and about a monta afterwards 
they*joined the sealer Jason at Isafj8r@, with tge owners 
of which he had come to an agreement that the captain 
should do his best» to put them ashore on the east*coast, 
of Greenland Dı Nansen has much to say about the 
voyage to Iceland, about cruising in the fce, about the 
bladder-sose seal and gts capture, and about life on the 
Jason, and some of the facts he i1ecords are not without 
interest But they are out of place in a work of tis kind, 
which stands ın no need of “ padding” Even the account 
of “Ski” and “Skilobfing,” by which the chapters on 
these subjects are preceded, might with advantage have ə 
been shortened Here, however, the author has some 
excuse for the mmuteness of his descriptions, for without 


i “ski” the journey could scarcely have been undertaken, 


and the subject :9 one of which he is able to write 
picturesquely and effectivély 3 

They quitted the Jason on July 17, hoping that they 
might effect a landıng without much delay But for many" 
days they drifted southwards, and sqgetimes, battling for 
life among the floes, they could not but feel that succesg 
was almost impossible Dr Nansen never lost heait, and 
no part of fis stery ıs more sturing than that in which he 
records the unexpected and perilus adventures encoun- 
tered at this early stage of his jouney Wher at Jast 
they reached land, they werg, he says, “jugt lke chil- 
dren” “A bit of moss, a stalk of grass, to say nothing 
of a flowei, drew out a whole rush of feelings All was 
so fresh to us, and the transition was so suddeye and 
complete The Lapps ran straight up the mountain-side, 
and for a long while we saw nothing more of them’ 
Dr Nansen was so reheved and delighted that, when 
gnats settled on his hand, he “let them sit quietly bitthg, 
and took pleasue in therr attack” On the same day 
they embarked again, and pushed on quickly, as ıt was 
necessary for them to start from a more northerly posi- 
tion They landed at their last camping-place on the 
eastein coast on August 10, and or August 15, after 
various preliminary arrangements, they set off for the 


could be no conceivable reason why the Norwegian people | interior, intending that their goal should Be Christians- 


should pay so laige a sum as 5000 kr ın order to give 
private individual a hohday tip” Herr Augustin 


| 
| 


1 
Gamél, however, who wag already known as an en- 


lightened and generous promoter of Arctic research, 


haab Afterwards Di Nansen found it expedient to 
alter the route, and to make for Godthaab i 

OFf the journey itself little need be said, as the gnain 
facts are already well known, and an adequate conception 


offered to piovide the necessary funds, and thus Dr | of the details can be obtained only from the author’s 


Nansen was enabled at once to make preparations for 
his contemplated journey Three of his countrymen— 
Otto Sverdrup, Oluf Chistian Dietrichsen, and Kristian 


‘Kirstiansen Trana, aff of whom weie admirably fitted for ; 
the work—undertook to accompany him, and he also | 


secured the services of two Lapps—Samuel Johannsen 
Balto and Ole Nielsen Ravna The Lapps were of less 
use than might have been @&pected , and under a less 
genial leader they might have become extremely trouble- 
some Dr Nansen knew bow td appea] to them, and 
nothing in its way could be bette? than his description of 
the devices byewhich he contrived tô inspire them with a 
dittle of his own energetic spirit It may be neted to his 
credit that he has nothing to say of any of his com- 
panions that may not be read with pleasure He ac- 
knowledges frankly and gratefully all that he owed to 
them in carrying out his bold and hazardous project 

On May 2 the panty left Christiania for Leith, whence 
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fascinating narrative For some time they had to mount 
steadily, until they reached a height of 8970 feet, Then 
they came to a comparatively flat region, beyond which 
the ice-sheet descendéd gradually towards the western 
coast The difficulties were enormous, for they had to 
drag their provisions on sledges,and they were repeat- 
edly caught in violent storms, durmg which they were 
obliged to remain for shelter in their sm@ll tent he 
cold was sometimes terrible , their rations were anything 
but abundant, and they had to sleepin bags But no 
obstacles werg formidable enough to daunt the leader of 


| the party, and his fask was hghtened by thé fact that he 


succeeded in maintaiming from first to last the most 
friendly relations with his cemrades Although few 
ıncıderts of any importance broke the mgnotony of then 
progiess, Dr Nansen found much to interest him in such 
sq@entific observatiows as the conditions bbe pos» 
sible , and evef ın the integor of Greenlan elemepts ofa 
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‘splendour and feauty were not wanting ‘The greater 
part of gheir trav@ling was done m the daytime, Mut at 
first they thought it best toeproceed by night. Here aie 
some@’of Dr Nansens reminiscence$-of his impressions 


But if we often suffered a good deal m the way of 
vork, we had full confpensation, during these enghts in 
the wonderful featuies of thé sky, for even this tract of 
the eagh has its own beauty When the ¢ver-changing 
northern ligfts filled the heavens to the south with their 
fairy-hke display—a display, perhaps, more brilhant in 
these regions than elsewhere—our toils and pains were, 
Or when the moon 

rose and set off upon her silent journey through the fields 

of stais, her rays glittering on the crest of every ridg¢ of 

1ce, and bathing the whole of the dead frozen desert in a 

flood of silver light, the spirit of peate reigned supreme, 

and life itself became beauty „I am*convinced that these 
might-marches of purs over the ‘imland ice’ left a deep 
and meffaceable impression upon the minds of all who 
*etook part in them ” 
As they advanceg over the ice-sheet, they longed more 
and more for land , and one afteinoon, just two months 
“after they had left the jason, they were enchanted by the 
sudden appearance of a snow-buntingsfron® which they 
knew that the weste coast could not be very far off 

On September 19, Balto cfught sight of a black spot in 

the distange, and immedytely afterwards all of them 
ewere*able to make out, through the mist of snow, “a 
long, daık mountain ridge, and to the south of ıt a smaller 
peak,” On September 24, Dı Nansen found himself “on 
the brow of an ice-slope which overlooked a beautiful 
mountain tarn, the surface of which was covered with a 
sheet of ice”, and shortly afterwards they had the plea- 
se of walking on solid ground He says — 

“Words cannot describe what ıt was for us only to 
have the earth and stones again beneath out feet, or the 
thrill that went through us as we felt the elastic heather 
on which we trod, and smelt the fragrant scent of grass 
and moss Behind us lay the ‘inland ice,’ its cold, grey 
slope sinking slowly towards the lake, before us lay the 
genial land. Away down the valley wé could see head- 
land beyond headland, covering and overlapping each 
other as far as the eye could reach” 

On Ottober 3, Dr Nansen and Sveidiup reached 
Gogthaab, where they were soon goined by their com- 
panions For a moment it was unpleasant for them to 
find that they would have to spend the winter at this 
remote station, but they met with so much kindness 
that their stay proved to be in every way more agreeable 
than they anticipated Poet z 

Of the scientific results of the expedition, the most 
important 1s the establishment of the fact that the ice- 
sheet stretches in unDroken contmuity over that part of 
Greenland which the par® traversed How far the ice- 
sheet extends towards the north we do not yet know, but 
Dr Nansen concludes that “its limit must lie beyond the 
75th parallel, for so far along the west coast it sends huge 
glaciei-arms into the sea Among thesg ıs Upermvik 
Glacier, in®Jat 73° N , which has a rate of advance of 
no less than 99 feet in the twenty-four hours So rapid a 
movement must piesuphose the existence of an enormous 
intero? ice-slaeet, which- can supply material*fo: con- 
sumption on this huge scale” An idea of the foim and 


* @levation gf the ice-sheet 1s con¥eyed by a sectiorf o1 


pigelediawing, constructed by Prof *Mohn and Di 
NO 1104, VOL’ 43] e2 


e e 

Nansen from numerousgastropomical and harometiical 
observations, Supplemenffed by thê netesof If Nansens 
diary Ths section shdiws that “the ice-sheet risesecom- 
paiatively abruptly front the sea on both sides, but more 
especially on the east qBast, while its central portion 1s 
tolerably flat On thefwhole, the gradient decreases the 
farther one gets into tfe interior, and the fhass thus pre- 
sents the form of a ghield with a surface corfugated by 
gentle,’ alfost imperceptible, untiulations lying more or 
less north and south, dnd with its highest point not 
placed symmettically, but very décidedly nearei the east 
coast than the west” e Dr* Nansen indul@es m some 
speculations as to the action of ‘great ice-sheets,” but 
here his woik 1s less satisfactory than in those passages 
m whichehe simply ses down what he himself has seen. 
Speaking of the fact that glaciers age stated by geologists 
to “have carried huge moraines of boulders end grit 
upon their backs,’ he says that to his mind “this idea 18 
nothing less than absurd”, which is smely am odd 
way of talking about a conclusion based on aewide 
range of careful and exact observations Dı Nansen 
serves science more effectually in presenting facts 
as to temperature, snow- and ram-fall, and atmo-® 
spheric pressure, and in desciibing the daily hfe of the 
Esk®mo, some of whom he met on the eastern as well 
as on the western coast 7 

Dr Nansen ıs now making preparations fof a Polar 
expedition, which he proposes to undertake in 1892 If 
we may judge fiom his achievements in Greenland; he 
possesses in no common degiee the special talents which 
are necessary for any measure of success im this larfer 
and mote difficult enterprise No one who reads his 
book will hesitate to acknowledge that he has shown 
lumself one of the ablest and most daring explorers of the 
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OUR BOOK SHELF 


Les Microbes de la Bouche Par le Di 
(Paris Fehx Alcan, 1890) 


THis book will be found of considerable value Although 
Dr David does not record original observations of his 
own, most facts stated being copied from other works, he 
nevertheless deserves credit for putting together in concise 
form all that ıs known of the micro-organisms occurring in 
the oral cavity, on and ın the organs of the mouth in health 
and disease ‘The morphology, cultural and physiological 
characters of most of these microbes are described in 
detail, including those of diphtheria, tubercle, and actino- e 
mycosis From p 205 to p 262 the author gives a valu; 
able account of the bacteria present in diseased teeth, 
but unfortunately he adds—probably for purposes of the 
professional dentist—a number of prescriptions on 
cosmetics, tooth powders, &c , which ought not to find a 
place ın a scientific work qf the character of the present 
book The appendix on mfluenza might well have beens 
omitted e 
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Notes on the Products of Western Afghanistan and North- 
Eastern Peta By] E T Aitchison, CIE, MD, 

FRS Pp 228° (Edmburgh Neill 4nd Co, 1890) 
A REPRINT from the Traysactions of the Botanical 
Society of Edinbuigh, containing an alphabetical syn- 
opsis of the animal, vegetable, and mineral products of 
Westein Afghanistan and Eastern Persia, together with 
their native names, with their Enghsh ard Batın equi- 
valents, and theu applications Dr Altchison’s contri- 
| butions to the botany’and zoology of Afghanistan and 
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the adjoinigg countrieg ae wellknown to specialists, and 
the present wotk 18 an amplifilation of the economic 
braneh of his investigations Persia has been @pecially 
noted from time immemoriabfor its drugs, dyes, perfumes, 
and other vegetable pr&ductionsg but much yet remains 
to Se done in the elucidation of %he plants which yield 


on whgch you will perhaps permit me to make one qr two re- 
marks, as his notes are @ oos of some criticisms of@mine on 
his pape: on that subject (Proc eAustr Assoc Adv Sc, vol.1, 
1888) . ie 
(1) The term agamobrum for the asexual generation in plants 
and animals, as sug&ested by Piof Parke, certainly escapes the 
I am not sure, how- 


them Dr Aychison was attachad to the last militar objection I raised to the term dlastobeysn 
ever, that otanists, even though they might agree with Prof® 
e\pedition,to Afghanistan, and he was also naturalist $ Parker’s general views on terminology, would be inched to 


the “ Delimitation Commission,” and made very exfensive 
collections of kotanical 4nd zoological objects, especialy 
of the formere During the lattef expedition he specially 
investigated the origin @f the drugs, such as the asafcetida, 
obtained from mbelliferous plants, and the main results 
are given in a _hangsomely illustiated memoir that 
appeared ın the Tiansactions of the Linnean Society 

The “ Notes” now offered to the public afford another 
proof of the uamense energy and perseveranee of the 
autho in collecting mgterials and information, often under 
great difficulties, and they will be welcomed by all 
witerested in the subject As the author informs us in 
some prefatory remarks, he has brought these notes 
togedher as a guide to future workers, having himself 
greatly felt the want of some such aid 

We believe that Di Aitchison contemplates another 
journey to Peisia in order to extend his iesearches into 


fearful hash when giinding their tools 


designate as angeaviobium both the asexual state of a Vguchersa 
(for example) and the asexual generation of a fein® Piof Bower 
ina recent paper (Anz Bot, vol iv No 15) has drawn attention 
to the distinction made by Gelakovsky between homologous and 
antithetic alternation of generations The important differences 
between those two types of alteination would, I think, be in 
danger of being once more lost sight of if the asexual stages 
both of the homologous and of the anuthetic type were known 
by the same name & 

(2) My objection to, Prof Parker’s use of the anghicized form 
of ovay zum (ovary) would disappear, if ‘‘ ovary,” in its ordinary 
acceptation m botany, could be got rid of gltogethei, “ovule ” 
of course following ın its train Megasporangrum (for ‘‘ovule”) 


1s now generally in use, and it 1s possible that ın tıme ‘‘ ovary ” ,* 


may give place to some more suitable term, which will express 
the true morphological value of the st@gture known as the 
“ovary” For untformity’s sake one might wish to see either 
classical names or their English equivglents used throughout, 


occurrence Whether names a/e required for successive stages in 


athe products of the country WBH and since wehave alreaay adopted megaspor anginn, mucrospos- 

y terete perin or Ta menaco) AE i and oes ri 
amobium and agamobrum (for whic® there are no English 
Whittaker and Co , 1890) e Savaleat), the balance seems fo turn distunctly in fftvou of 

THIs book 1s written to explain and illustrate the practice | the clas:ical as opposed to the English names a 

* of plain gand turning, and slide-rest turning as performed (3) Prof Parker advocates the Tse of special terns fo. qatan gy «9 

m engineers’ workshops The ornamental section of the | ‘‘important stages m plant development ” Al botanists will, I 
ciaft is therefore entnely excluded No attempt ıs made | think, accept—at least in time—the term oosferm m place of 

to describe all the numerous types of heavy lathes which | “‘oospore ” That this term ought fo be apphed to the zwzcel- 

are to be found in large workshops The author tells us | “#/e7 embryo only there can be no question Prof Parker 
thes m the preface, his object evidently being to treat the | hirere te advanced mammalian embiyo I unite with Kim in 

able thoroughly rom the works point of vew, and mot | fe protesty Dat might ain easgar aas api to an advance 
the like The section on tools and tool angles 1s excel- M Rend aes «Tes y T f Phys cage oe ae pose ae aad 

1 d will fal dine b (Mc enduck, eat-book of Physiology,” vol 1 p 74 ) In 
ent, and will repay careful reading by tuners, many, | Quain’s ‘‘ Anatomy,” foi mstance, such phrases as “fm an ovam 
whp are in all other respects good workmen, often makea | of from five to six weeks” (vol n p 765, gth ed ) are of frequent 


Metal-Turning By a Foreman Pattern Make: (London 
i 


se When the much-abused “ practical man” 1s induced to ! plant development is perhaps an open question At all events, I 
| cannot see that Prof Parker is justified ın applymg the term 


«give his experience to the world in the form of a book, | 
there 1s generally something worth reading and remem- | polyplast to the fully formed sporogonium of a moss A body 
bering to be found This ıs the case in the work before | with the histological differentiation observable m the sporo- 
| gonium of Polyts echum or even of Funger manna? cannot surely 


ie af panei well recommended to all meet is ' be designated by the same term as that applied to the body to 


, which Haeckel gave the name of morula If “‘ highly diferen- 
The Century Arithmetic (complete) (London Blackie ! tiated,” surely it has ceased to be a folyplast Personally, I would 
and Son, Limited, 1890 )e . ! feel mchned to use the general term embryo for all stages of 
In glancing thiough the pages of this volume, we are | development after segmentation has begun 
struck by the immense number of examples that are ! mn = ou ey C THSON 
inseited , in fact, the work consists of practically nothing | Botanical Laboratory, Univeisity College, Live: poo 
more than a series of exercises, commencing with simple ! 
* addition and concluding with stocks They have been | 
arranged in an easy gnd piogressive manner, and at the | 
+ beginning of each new series of examples a typical case | 
is worked out fully, and at the conclusion are mental 
i tests which are given by inspectors Intended as they 
arg for Board schools and the hke, the exercises should 
* be found fhost instructive, fog the subject can be grasped 





Streamers of White Vapour 


I STAND this mornitfg 1® my private room im tte UMversity 
building, looking out over the harbom and away to the open 
expanse of Lake Ontario The shore4s to the south of me, and 
runs east and west — The wind is blowing from the north, and 
hence from the land Over the w atg he temperature of the 
air is about 3° or 4° F , and the temperature qf the water 1s 
about 45° F. 

The whole surface of the water, as far out as the eye can 
distinguish, 1s ccvered with a perfectly white mist like a low- 
lying fog, so that the appearance of steamers on the bay 1s that 
of vessels drifti€g through a cloud bank, but with the higher 
upper works and the smoke-stacks mostly elevated above the 
cloud 

The most pecuhar phenomena, powever, are the streamers 
of whitg vapour which rise in straight or spual columns, very 
limited ın breadth, but reaching to a great heig&t These may 
be seen by hundreds, some rising to a gieater height, some to a 
lese, although from the éarge extent of surface under view, thee 

IN a recent number of Narure (Qecembe: I1, p 141), Piof | more prominent enes cannot be very nea together Ihave 
T J Parker gives three suggestions in biolog&al terminology, | watched these siyeamers fiom y@ar to yea wath grea rest, ~~a 
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* best by the constant working out of examples such as 
those that are here so copipusly brought together 


-e 


LETTERS TO THE EDITOR 


(The Editor does not hold himself responsible for oprintons ex- 
pressed by his correspongents Nether can he undertake 
to return, or to cor respon wrth the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ıs taken of anonymous communications ] 
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for they always presemt themselves at the first eppearange of 
very cold Weather at the coming on of winter, and before the 
suface of such an immense body*of watcr has had time to cool 
down, siter the summer heats a. 

You will see one of these steamers start up from its apparent 
bed of cloud, and, with a sort of wriggling, twitmg motion, make 
its why upwards to a gieatsheight in a very few seconds, and 
drift slowly along with the wind, hke a spindling but giant 
column of steam ‘They, in the meantime, undergo a slow but 
incessantgchange, and sometimes they gradually vagish at fhe to 
while being rfhewed fiom below, while ateothers they detac 
themselves at the base and float heavenward unti] they vamsh 
in mid air or lose themselves in the overnangmg and distant 
cloud 

The whole phenomenon reminds me very forcibly of the pic- 
tures of the solar streamers which are to be seen ın various 
illustrated works on the sun, and the two aie probably brought 
about by somewhat similar causes, although the difference m 
the degree of action must be almost infinite, 

I have no means of determining ghe heights of these streamers 
except approximatel There 1s, however, a wooded island 
about one half a mile wide, and the distant shore of which 1s 

*about five miles from the city It ıs a common thing, under 
favourable circumstances, to see the streamers rise from the 
further side of that Mind to a height of from ten to twelve 
fmes the height of the tallest trees on the island, which would 
give a height of at least, about 500 feet, and as the base of 
these streamers may be at some distance beyond®the island, 
their height may occasionally be considerably abo@e this 
estimate D a 

he côntınual shooting upwards of these, and therr con- 
tinual motion and change, offers a phenomenon at once very 
I have never seen the ap- 
pearance at its best to last above five or six hours, and any 
second appearance 1s always imferior to the first I may add 
that the same scene presents occas.onally, ın the spring, some of 
the finest mirages to be seen anywhere N F Dupuis 

Queen’s College, Kingston, Canada, December 2 


° On the Affinities of Hesperornis 


AMONG some very useful and important papers recently issued 
by the Museum of Zoology of the University College, Dundee, 
appears one by Prof D'Arcy Thompson, ‘‘ On the Systematic 
Position of Hespferosnzs” In this excellent scientific brochure, 
Prof Thompson has entically compared in detail the skeleton 
of a diver (Colymébus septents2onalis) with the skeleton of Hes- 
perornis, as presented us by Marsh, and the outcome of this 
investigation has fully convinced the author of the work m 
question of the kinship, which undoubtedly exists, between the 
extinct He%ger 07225 and the existing pogopodine birds, as the 
divers, loons, and grebes We have long been satisfied of 
theseenflinities, and firmly beheved that tte Colymd:de were the 
descendants, perhaps direct descendants, of the toothed birds of 
the genus Hesperornis It required but such comparison as has 
been so ably insututed by Prof Thompson to make ıt quite 
clear to any thoughtful anatomist , and, as he hints, a similar 
comparison will probably go to show the fact that another ex 
tinct toothed bird-form, Zckthyor nis, hes in the line of descent 
of the tefns affd their alles oe" 

It 1s said by those who are opposed to these opinions that the 
agreement in skeletal chfracters between two such forms as 
Hesperorms and Colymbug are but superficigl, and due to the 
fact that the birds did have in fhe case of the first, and now have 
in th case of the divers, similar habits 

The advocacy and adoption of such a view as this could but 
tend to mask their real affinities, impede the solution of the 
natural taxonomy of extigct avian forms, and be dangerous to 
the proper use of osteological characters ın the premises 
Hardly would “‘simuarity of habits” produc® morphological 
likenesses ın such bones as the vomer, the pterygoids, the ocer- 
pitals and the condyle they form, and a number of others which 
practically agree in Aespergrnis and the Colymbide, and are 
very different in the Katie . 

So far as such ®bone as the sternum ıs concerned, “the fact 
whether it be “‘keeled” or ‘‘not keeled” must be used with 
worlittle caution when we come to deosde upon the affinities 
of bird-forms,*be they extinct or otherwise Aad were the fossil 
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remains of buds, which forfhaly cMisied upon the Sarth, ın our 
y ossession in sufficient num}fe: and variety? J am quite sure tha» 
true avian@linships could not be established upon any suchehard 
and fast hnes as to whether or natheir sterna were ‘‘ carinated” 
or “f non carinated ” We would undofibtedly meet with ostrich- 
types that could fly, and soave heeled sterna , and also ratite- 
types that enjoyed not sych volant powers, and consequently 
pessessed the “‘iaft-stexfum,” as did Hespero9 nis, our gieat 
extinct anciert diver, which, as we know, was flightless, raft 

sternumed, Gut withal, in theeremainder of its skeleton, present- 
ing all the fundamental charagters of the now eaiseing Pygopodes, 
especially in so far as they are represented by the grelxs and 


loons ° R W SHUFELDT 
Takoma, D.C , Decembep 5 œ e 
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a A Swillow’s Terrace e 


In you “issue of November 27, Mie@Warde Fowle: gives a 
description of an unusually straggling nest of the swaJow An 
example to the connary, of extieme neatness, which came undere 
my notice a year or two ago, and which F still preserve, 1s the 
following —-My brother, on er tering an old cottage in Som@rset- 
shire which had been empty foi a long time, found m one af the 
rooms a lath, broken at one end, depending from the ceiling 
at an angle of about 30° The lath was about 18 inches 
long, and on the free end was a swallows nest containing four 
very handsome eggs, heavily marked with large blotches of 
puple-bronn The nest was perfectly circular and shallow, 
like agea-saucei, its external dimensions being about 5 inches 
diameter by 2 inches deep It was built of the usual materials, 
the exterior bemg of mud, with which it was secured to the 
lath, and the Iming of hay with an inne: hning of feathers, 
Close by were other swallows’ nests, just mside the top of 
a chimney and quite open to the sky, so that a coveted 
site does not seem mdispensable if the nest be sufficiently 
sheltered In view of this and the preceding description of nest 
with its fragile support, 1t would not appear surprising to hear®f 
a swallow building on the branch of a tree provided it were ma 
well sheltered situation Ropert H READ 

Cathcart, Glasgow, December 17 





Nests of the Red-backed Shrike 


remark that I eaamined three nests of the red-backed shrike 
this last summer, and that the colour of the linmgs appear to 
beai out the remarks of a correspondent which appeared in 
NATURE some months ago Two of the nests contained eggs 
of a pale pink ground-colour, whilst the eggs in the third were 
of a creamy white ground-colour In the third nest the lining 

was of 1oots, a few black horsehagis, red and white cowhair and 
alittle wool In the first two nests there was no, white hair or 
wool, the hmng consisting chiefly of 10ots and red cowhair 

Although this seems to corroborate the experience of your 
correspondent, yet the difference ın ground-colour of the three 
sets of eggs was so comparatively slight that I would not 
like to infer from these three nests alone that the colour of the 
nest-lining had any significance from a protective point of view « 

Cathcart, Glasgow, December 17 ,Ropert H READ 





“Fire-ball” Meteor of December 14. . 


° 

Ir will probably be of interest to many besides your two corre- 
spondents—whwse letters are respectively dated from Sitting- 
bourne in Kent, and I%ughton in Essex—to learn that the 
remarkable metegr they describe was also obseived about the 
time mentioned by them (9 45) 1n this neighbourhood 

Dr Dixey, of Finchley, described it to me %n the followmg 
day (Monday), remarking that ‘‘1t would be sure to be in the 
papers”, and, moreover, the stafdase of this house was brightly 
lit up, though the skylight above it, also at 9 45, I observing 
to my wife, who came to tell me of it, that the light probably 
came from a large meteor My friend Dr Dixey tol me that 
he did not notice any al JaMes TURLE. 

North Finchley, Middlesex, December 18 
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WHILSr writing on the subject of nests, I would like to e 


w—eeeefween the Laramie and the Wasatch beds 


ae 


DECEMBER 25, 1890] 


a 





THR FOSSIL, MAMMALS OF NORTH 
© @ AMERICA? 


es 
TAIS important contribution to our knowledge of the 
extinct mammalsgof the United States ıs the joint 
production of Profs W B Scottnd H F Osborn, of the | 
Geological Museum at Princeton College, to whom we are i! 
already indebted for much valuab% work on the subjest | 
The presemt memoir 1s of more than ordinary impoitance, 
since the authors have endeavoured to completé out kngw- 
ledge of forms already more or ẹess fully described, rather 
than to add frésh burdeys to the memory by recording a host 
of so-called ney species and genera founded upon speci- 
mens which@re not sufficiently clearacteristic to prove their 
distinctness from forme already described Indeed, they 
have taken the opposite course, and endeavoured to show | 
how the number of stich speci@s and genera may be 
reduced, not shrinking, as the manner of song: 1s, from 
relegating when necessa1y some of the terms proposed 
by themselves to the rank of synonyms This line of | 
work, wè are assured, 1s the one now urgently called for, 
as itgis almost certain that the number of names which 
have been already proposed must, if properly defined and 
corrélated, really include by far the gieater proportion of 
the animals of the better known formations 
The work 1s divided into four parts , the first and second 
“being by Prof Scott, the thnd and fourth by Prof 
Osborn Pairt I treats of the geological and faunal 1e- 
lationships of the Uinta beds, Part II includes ehose 
mammals 1eferable to the groups known as Creodonts, 
Rodentsgand Artiodactyle Ungulates, Part III is devoted 
to the Perissodactyle Ungulates, while the concluding 
Part ıs an endeavour to trace the gradual modtication of 
the’ foot-structure of the Ungulates from the generalized 
older forms to the specialized types found at the present 
dag 
In the first part we are told that in the Upper Green 
A River valley ın Colorado there are three well-marked 
groups of Tertiary strata overlying the Upper Cretaceous 
Laramie beds, and named, in ascending ordei, the 
Wasatch, Green River, and Bridger Eocene groups, 
the earliest Puerco Eocene being apparently missing 
The 
«Bridger, or Middle Eocene, which 1s further divisible 
into three minor groups, 1s characterized as a whole by 
the presence of the now well-known Dinocerata, so fully 
described by Profs Marsh and Cope The geology of 
the Uinta beds and their relation to the Bndger group | 
appear to be somewhat obscure, but it seems that while | 
part of these beds may be contemporancous with the | 
Bridger, the greater portion ıs decidedly newer, ‘and 
consequently that the entire group should be classed as | 
Upper Eocene, and regarded as forming the transition to | 
the Miocene beds of the White River These Uinta beds 
[j 
| 


are readily distinguished from the Bridger group by the 
absence of the 1emains of Dinocerata, and their fauna of 
Perissodactyle UnguMites ıs described as being inter- 
mediate between that of the Bridger Eocene and the 
White River Miocene The genera of mammals which 
the authors record from these beds include (1) Meson x 
and (2) tacis among the Carnivorous types, (3) the 
. Rodent Pleszarctomys, (4) the“Lemuroid Hyopsodus, in the 
Artiodactyle Ungulates (5) Protoreodon, and (6) Lepto- 
tragulus,and in the PeriSsodactykes (7) Drġlacodon, (8) 
Lsectolophus, (9) Triplopus, (10) Pechynolophius,? and (11) 
Amynodon Of these genera, Nos 5, $, and7 are peculiar 
to the Uinta betis, while all the others are represented in 
the underlying Bridger groyp ° 
Of the forms described in *Parts II and III, we shall 
merely notice a few of those which are of more especial 
interest The first of these ıs the Rodent genus Plesz- 
1 The MÉnmatn of the Uinta Formation ” By W_B Scott and H F 
Osborn ‘Transactions of the American Philosophical Society, Ser 2, Vol 


XVI, Part IIl Pp itz, plates 5 and wooticuts (Phyadelphua, 188g } 
? Incorrectly O7 otherzuie in the text 
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| therefore entitled to especial interest from an evolutiogary 
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e 
arciq@iys, first descriped by Bravard wpgn the evidence of 
very fragmentary remains from the European Pertiaries, 
but now fully known through the specimens described in 
thismemoir Dr ‘Scott regards this form as one’of, fe 
not actually the, oldest of the known Rodents, and as 


point of yiew He finds that the¢molar teeth (Fig 1) are 
of the tritubercular typ se characteristic cf the earlier 





Fic 1 —The left upper afd lower cheek teeth of Plessarctomys scrnrordes 
te 

Eocene mammals of all ordérs (see NATYRE, vol xli p 465), 
and therefore concludes that the Rodénts were probably 
derived from the same generalized group of mammalse® 
which has given origin to the existing Carnivora and 
Ungulata Plestarctomys itself sh@wd apparently be 
placed among the existing Sciuromorpha (squirrels ande 
marmots), although in certain geneealized featmes of the 
skull it sho&s s.ggs of affinity with the Hystricomorpha 
(porcupfnes) e 

Another form of considemble interest 1s the genus 
Leptotragulus, a small Ungulate at first regard@d 
as alhed to the existing ¢chevrotams @Tragylina), pas» 
but which proves to be the earliest definitely known 
ancestral type of the camels and llamas (Tylopoda) 
This genus 1s indeed now regarded as the direct angestor 
of Poebrothertum of the overlying White River Miocene, 
the latter being an early cameloid type not larger than a 
fox, and thus affords another example of the rule that all 
groups of mammals increase in the size of their repre- 
sentatives with the advance of time Other observatidfis 
mduce the author to suggest that these early Cameloid 
types may themselves have originally branched off from 
the httle Dechobunus of the Eocene of Europe and probably 
also of America—a small chevrotain-hke Ungulate, with 
bunodont molars carrying five cusps on their crowns If 
this full phylogeny be substantiated by later researches ıt 
wil be of extreme interest 

The Artiodactyle Ungulate described as*Protoreodon 
is another annectant genus of more than ordinary ın- 
terest Thus whileit conforms to the Miocene Gteodonts 
m the structure of the feet, and in the peculiar feature 
that the first lower* premolar assumes the form @nd 
functions of a canine, its upper molar teeth diffe: in that 
they have five instead of four cusps on the crown, and 
thus accord with those of the generalized hog-like Ungu- 
lates known as Anthracothercum and Hyopotamus Ths 
1s a vey Important fact pointing very strongly to the 
derivation of the EPER baw from an early stocle more 
or less closely allied to the known Anthracothertzd@ 

With the Perissodactyla we come to the work of Prof 
Osborn, and some important observations are made, ım the 
introductory portioh of Pait ITẸ, refarding the synonymy 
of some of the earher forms of the ancestors of the horse 
Itis there stated that Prof Marsh’s genus Lohzppus is iden- 
tical with Owen’s Hyracotherium of the London Clay, from 
which PZolophus appears to be likewise inseparable The 
distinctive feature of this genus ıs that the fourth premolar 
ın both jaws 1s “unlike the first molar, the fourtk upper pre- 
molar having butasthgleinnercusp Orohzppus, however, 
which has been hitherto identified with Hyracother:um, 
1s shown to be distinct, the fofrth premolar being as 
complex*as the true molars, this genue is, however, 
identical with the European Pachynolophus Hpthippus, 
m which both the third and fourth premolars kecome like 
the molars, forms the next step in the ancestry of the 
horse, leading ,on ¿e the well-known Etropean™genera 
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Anchalophus and @Achithersum Ar interesting secgion 
1s devoted to*the rhinoceros-like animals described under 
the names of Amynodon and Metanyynodon, the latter 
‘occurring in the White River Miocene These genera 
are regarded as representing a distinct famiy, distinguished 
fromethe living 1hinoceroses, among othe: features, by the 
r&semblance of the last &pper molai to the two pyeceding 
teeth We aie scarcely dispoged ‘to regad this and the 
other fegtures mentioned as of sufficient importance to 
justify the forfation of a distinct family,but this 1s purely 
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Phenacodus 





a matter of opinion AnAnodow~ has been generally re- 
garded as the ancestor of the modere rhanocêioses, bute 
Prof Osbêrn pomts out several objections to this wew, 
and also shows that Afetamyngdon is clearly a separate 
bianch fiom Amynodon, ge neal more widely from 


the modern rhinocerose#” Itis suggested, however, that 


the 1eal ancestor of theglatter will prove to be more or 
less closely allied to Amynodon 

Of the ve Perissodactyles described in “the third 
pare, ıt will 


uffice to mentin that #sectolophus 1s regarded 


Alaslodon Dendrohyrax 


Fic 2—The left fore foot of various Ungulates to show the more generalized condition, ın which the scaphoid (s), lunar (2), and cuneiform (c), 
are respectively placed directly over the trapezoid (¢¢), magnum (7x), and unciform (x) In Mastodon the lunar has extended over the g 


trapezoid £= trapezium 


a 
fic 3—~Thedett fore-oət of more specializzd Ungulates, showing the displacement and mutual interlocking of the carpal bones 
Fig 2 The vertical arrows mdicate the median line of the foot, and the oblique ones the directidh of displacement {t 
` 


as an ancestral type othe taps, ın which the fourth, and 
probably the third, upper premola: approximated to the 
type of the molars The author consider$ that an ım- 
perfectly known tapiroid from the White River Miocene 
will prove to have three upper premolars of a molariform 
type, and would thus leat] on closely to the true tapirs, in 
which all the pyemolars are molariform . 

These observations show that ın each of the three 
exstng families of Perissodactyleg there 1s a gradual 
advance in fhe complexity of the premolars, till in all the 


lvin™yges theyebecome as eomplex as the molars 
ee 
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In the concluding part, relafng to the advance from a 
plantigrade ant pentadəctylate type of foot ın the Ungu- 
late to the digitigrade type with a reduced number of 
digits, Prof Osborn lays great stress on*the effects of 
Strain an@impact as leading tg the gradual displacement 
and thence abortion of the Mteral elements in the wrist, 
ankle, hand, and foot, supporting his conclusions with 
seveial diagrammatic figures, of which we 1eproduce 
two The author observes that the feet of the modern 
Ungulates are connected with the simple type of foot 
found in the Yngulates of the Puerco Eocene by the 
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egenus Phenasodia, nd that without “his annectant 
forrg ıt would have been almost impossible tẹ say that 
the Puerco mammals werg Ungulates at all, since their 
feet are more like th@se of the plantigrade Carnivores 
The details of how the foot of “he generalized primitive 
type has become gradually modpfied into the numerous 
modifications exhibited by the Ungulates of the present 
day, are far too technical and complicated to be even 
touched upon in these pages, dnd we must thhefBre refer 
the reader dgsirous of entering’upon this difficult branch 
of study to the memoir itself We may, however, 
mention thgt the primitive type of foot (Fig 2) 1s charac- 
terized by the component bonts of the two horizontal 
rows of the wrist an@ ankle being placed vertically one 
above another, over the axes of the digits they respec- 
tively supporte, while in the sptciahzed types (Fig 3) 
these bones mutually overlap and interlock, so aé to totally 
obhterate the origindt vertical lines of division coinciding 
with t8e intervals between the individual digits The 
nearest approach to the primitive type now 1emaining, 
is fdund in the elephant and the hyrax , but the elephant 
andets ally the mastodon (Fig 2) are peculiar in that the 
lunar bone of the wrist has become extended towards the 
outer side so as to rest upon the trapezoid 

In conclusion, we may observe that a memo.r like the 
present marks a distmct advance in our knowledge, not 
only of the mammals of the Upper Eocene of North 
America, but also in respect to several points .n cOnnec- 
tion with the phylogeny of the Ungulates, and of the re- 
latfonshep of the extinct Old World representatives of 
that erder to those of the new We offer our congratula- 


tions to the authors, and look forward to seeng equally , 


good work on the mammals of other honzons of the 
Tertiaries of the United States RL 
. 





EARTHWORMS. 


PHE Cdlomial Office can hardly render a greater 
assistance to science, than by publishing such 
reports from our distant possessions as that con- 
tamed in the October number of the Kew Bulletin, 
from Mr Alvan Millson, Assistant Colonial Secretary 
at Lagos, who has also acted as a Special Commussioner 
to the interior, and who has made good use of his 
opportunities in observing Nature ın those remote parts 

The report mm question 1s contained in a despatch from 
Sir Alfred Maloney to Lord Knutsford, dated June 11, 
1890, and we propose to®give a short account of its 
contents 

In Yoruba Land, after passing the fringe of forest, 
which skirts the lagoons to the eastward of Lagos for 
some 50 miles inland, a vast tract of open country is 
reached, extending as far as the valley of the Niger and 
the Houssa States begond The only difference between 
these grass lands and the forest fringing the lagoons 
appears to be that “for many generations the faimers 
of Yoruba have with axe and fire destroyed the giowing 
trees, and,robbed the soil of its original covering, leaving 
nothing but a rank growth ef tall and tangled grass to 
take its place” This is apparently unfavourable to 
the growth of deep-rooting trees, gut shows a truly sur- 
prising surface-fertility, when subjected to celtivation , and 
as the Yoruba people are cut off from the coast by the 
tribes inhabitufg the forest belt, and are entirely depen- 
dent on the soil for food and clothing, it has to support 
a considerable population * è 

The soil appears to consist of a sandy loam derived 
from the igneous rocks, ironstone or quaitz con- 
glomeratg which form the bed rock, the soil increasing 
im fertility where the harder strata give place to more 
fmable micaceous rocks, but even where the soil 1s not 
over a foot m gepth, the fertility is truly astonishing 
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Crops in Yoruba ar@ not only of unfseal exce¥ence, but 
the surface soil shows a marvellous recupezative power, 
even when compared with that of favomed lands 14 other 
portions of the tropics i ° 

In this district, after a very simple tillage with the hoe 
only, the following rotation of grops ıs raised I the 
first yea? a crop of yanas apd Indian corn ıs planted, and 
a second crop of maize and beans in the autumn, the 
same ein the second year, while in the third year both 
crops are maize *and beans No manure of any kind is 
used, nor any tool more powerful than the noe, and then 
for two or three years the land hes fallow, after which it 1s 
ready fora sumiarrotation,and soon A crop of Guinea 
corn, cotton, indigo, tobacco, and sweet potatoes is also 
im some places gathered . 

In spite of the exhaustive system of cultivation pursued, 
the crops show no,sign of falling off, and such is the ın- 
exhaustible fertility"of thig belt, that maize sells for 44d 
and sweet potatoes at 1d per 70 poundgload, and other pro- 
ducts ın proportion, even in large towns lke Ibadau, said 
to have 150,000 inhabitants . 

Mr Millson considers that the, fertility cannot be 
caused by termites, as described By Drummond in 
“ Tropical Africa,” as the ant-hills of the Yoruba land are 
Sapro small and widely scaftered , and visiting the 
country only in the wet season, it would appear impossible 
to account for the unusual fertity In the dry season 
the mystery ıs at once soled, in a very simple and, 
Mr Mullson considers, ın a most unexpected mannfr , 


g 


although, taking into accourt the universal presence ofpømw 


the earthworm, both ın temperate and tropical climates, 
we think there 1s little reason, for surprise, but we do 
not remember to have heard of a more marked instaftce of 
the importance of small agencies ın effecting great 1esults 

Mr Miullson continues — The whole surface of the 
ground, among the grass, 1s seen to be covered by serned 
ranks of cylindrical worm-casts, varying from a quartey of 
an inch to 3 inches, and existing in astonishing numbers 
For scores of miles they cover the land, closely packed, 
upright, and burnt by the sun into rigid rolls of hardened 
clay, which stand until the rain breaks them down into a 
fine powder On digging down, the soil 1s found to be 
drilled in all directions by countless multitudes of worm- 
drills , while from 13 inches to 2 feet in depth the worms 
are found in great numbers ın the moist subgoil ” 

Mr Muilson estimates that the worm-casts, ın one 
season, average over § pounds per square foot of soil, 
and at this estimate, which he considers very Moderate, 
the annual result of the work done by the earthworms of 
Yoruba gives a total of not less than 62,233 tons of Sub- 
soil brought to the surface in each square mile of cul- 
tivated land every year “ This work goes on unceasingly 
yeai after year, and to the untirirg labours of its earth- 
worms this part of West Africa owes the livelihood of its 
people Where the worms do not work, the Yoruba 
knows that it ıs usélew to make his farm” * ° 

Mr Mullson estimates that every particle of earth in 
each ton of soil, to the depth of % feet, is biought to the 
surface once in twenty-seven years which gives an aver- 
age of o 88 inch per annum,er four times as much as 
Darwin estimated (“ Earthworms,” p 130) ®© be the case 
in the experiments tued at Maer Hall, but on the Nil- 
girlies, worm-casts aie found to average 3 ounces each, 
the largest weighing 42 ounces (2éé’, p 129) We have, 
therefore, little doubt that Mr, Mullson’s estimate of the 
movement of soil 1s quite probable ° 

Mr Miullson consideis that, most probably, the com- 
parative freedom of this part of West Africa from danger- 
ous malarial fevers is due, in part at least, to the work of 
the earthworms in ventilating and constafitly bringing to 
the surface the soil in which the malarial germs hve and 
brted Darwin (2ézd ,) 239) remarked that the disappeaf-* 
ance of organı? matter frog mould was, piobaklyemmuch 
aided by its beang hrought againeand again to the surface in 
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the castregs. of forms, and this w8uld account for the 
absence of malarial fevers e 
The’worms sent home by Mr Milson have been sub- 
*mitted toMr F E Beddard, who reports that they belong 
* to a probably new species of the genus Stphonogaster 
é We trust that Mr Milson will continue to send home 
further accounts of his valuable eobservations, ànd that 
the example he has set will be followed by others stationed 
in our cBlonig¢s eSNC 





MUSEUMS FOR PUBLIC SCHOOLS 


At teachers, I have no doubt, have experienced the 
erefreshing interest that boys and girls take en 
æ objects of natural history And not, in natural history 
merely, for whenever the lesson, no ,matter what ıt 1s 
about, admits of being illust:aged by specimens, then the 
presence of these specimens gives a point to the descrip- 
tion and produces an effect that otheiwise would be 
“avanting Take your young audience ın imagination into 
the country or to the seas.de, and show the nest and 
bird, insect, plant,*seaweed, or crab you are describing, 
*and you know you can sustain their attention throughout 
It ıs equally certain, t8o, that, in describing thg character- 
istics of any particular place, ıt 1s desiraBle to begable to 
indicate by something More tnan the bare statement what 
is meant by “solan-geese ahd other sea-fowl,” and such 
expressions How vague often are the ideas produced 


@m by the wotds ruby, mafble, granite, isinglass, and 


other “ articles of produce,” even though well described, 
when the actual article itself is bound to implant 
the ature of the object in the pupil’s mind, and the 
description at the same time How much could be 
taught ina very agreeable way, moreover, with a series 
of specimens exhibiting the manufacture of certain ım- 
pgtant fabrics from the raw material, and especially 
those that are made in the immediate district of the 
school 

It will be generally admitted, I think, that schools 
should be provided with the means of giving such m- 
stuuction the difficulty ıs, how can ıt be done? Sugges- 
tions have been made on several occasions that the speci- 
mens in our public museums should be made available for 
the purpose, Dr James Colville, in a paper on “ Public 
Museums as Aids in Teaching,” t has pointed out that he 
1s allowed to draw upon the Glasgow Museum for speci- 
mens Liverpool, alone, however, as far as I know, 
is the circulation of museum objegts carried out in a 
satf$factory and systematic manner 
the method 1s given in a pamphlet on a “ Proposed Cir 
culating Museum for Schools and other Educational 
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Purposes,” by the Rev Henry H Higgins, published in | 


1884 , and in the Report which was issued by Mr Thomas 
J Moore, the Curator, laterin the same year The Mu- 
seum distributes a series of boxe#of Specimens, and these 
are removed from school to school at stated intervals 

In many districts, owever, and especially where the 
public Museum is more or less rempte, the system so 
generously inaugurated by the Liverpool Museum will 
not be foun@available In some of our large provincial 
towns, indeed, where there 1s a Museum, such a scheme 
could not be carried out without a great extension of the 
work of the Museum, for which there 1s at present no 
provision | Where this 1s so, and alas, it æ quite general, 
an attempt’ ıs made in many of owr schools to gather 
together what must necessarily be a desultory and very 
limited collection I ap afraid that few schools, indeed, 
can show such a typical series of natural histgry speci- 
mens as that ‘sketched by Prof Flower in NATURE (vol 
xh p 177) 
* Here, then, 1s a good work for the secondary sch8ols 
Whisker e now and agaip springing *up all ove: the 

1 Read before the Philo&Sphical Society df Gla@gow in 1888 
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country In e@&ch of these acadenfess and high schools, 
there 1s agscience department, which, besides its cherpical 
apparatus and the hike, can bgast, no doubt, of a number 
of objects gathered at random And though these may 
be far more numerous thn the specimens to be seen in 
the ordinary school in the next street, still, how far is the 
c@lection from being a and typical! The spe- 
cimens are usually kept, moreover, in drawers, 2nd at any 
rate with fle attempt to Gisplay, arrange, or name them 
But were the facihties fortgathering specimeys increased , 
were a room set apart and furnished with cases for their 
reception , were, 1n fact, the sgcondary sch@ol encouraged 
to get together a double Series of objects—on@ for circula- 
tion in the surrounding district, an@ one for its own use— 
the benefits now being enjoyed gn Liverpool might be 
extended fo other tows without waiting efor the public 
Museum # take the matter up Foi each town, in this 
way, one or two reasonably typical *collection’, including 
actual specimens, models, and diagrams, would $e pro-, 
vided , and the amount expended at present ın individual 
endeavours would go far towards having this done}yith 
considerable completeness ° 

A good outlme of what should be aimed at in such a 
museum ıs given in the article by Prof W H Flower, 
cited above 
on “ Methods,’ which will be found of the utmost ser- 
vice (NATURE, vol xv pp 144, 184, 204), and it will be 
seen from these latter that ıt 1s quite possible to prepare 
a great portion of the museum in the school Still, no 
better model could be copied than that prowide? at 
Liverpool, both as 1egards the choice of the specimens; 
and the method of circulating them The pamphlets,re- 
fered to above contain information on both pomts I 
should only take the opportunity of recommending that 
which I have incidentally mentioned in the openmg 


He has also contributed a series of papeis | 


sentences, viz the addition of important articles of com- , 


merce and manufacture 

With such a museum at the disposal of our schools, 
and provision made for its growth, and the display of a 
duplicate series of specimens in the secondary schpol 
itself, the results of our teaching would be far mgre 
real and lasting, and we might now and then touch a 
sympathetic chord and awaken an interest having a lfe- * 
long influence ALEXR MEEK 

University College, Dundee 





¥YAMES CROLL, FRS 


the death of this well-known writer geological 
hterature loses one of its most voluminous and able 
contiibutors Though not in the proper sense of the 
word a geologist, he had made himself well acquainted 


with many geological problems, and first attracted notice e 


mote than five-and-twenty years ago by the brilliance and 
suggestiveness of his attempts té®solve them He was 
born in 1821 at Little Whitefield, in Perthshire, and after 
the usual brief schooling of a peasant’s son he was 
apprenticed as a millwnght in his native village The 
employment allowed him leisure for 1eading, and ehe 
devoted himself with aidofir to the study of philosophy, 
and of physical science At the age of twenty-four, 
however, the effects eof an a®cident which he had met 
with in boyh8od compelled him to seek a less laborious 
vocation, and” eventually he became agent for an m- 
surance company These early years"gave but little 
promise of the particular bent of his genius by which 
he would attain distinctidh Eventually his general 
acquirements and the zeal with which he was known to 
devote his spare time to philosophical reading attracted ' 
the interest of the governing body of the A@dersonian; 
University and Museum in Glasgow, and m 1859 he was: 
appointed kegper at that establishment He had alregdy 
found his way mto print by publishing anonymously & 
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volume on the & Plyldophy of Theism” ® But his new 


* position in an institution devoted largely to the teagbing of 


science led him to throw himself more fully into the study 
of physics In 1861 heepubfished, in the Phelosophical 
Magazine, his füst contribution $ scientific hiterature— 
a paper on an electrical experiment of Ampére’s 
About that titne the Geological Nciety of Glasgow wae 
founded, ar@l became the centre of an active company of 
geologists who specially took up the study of the tracgs 
of the Glacial*period, so strikiwg and abundant in the 
west of Scotldnd ‘ Cr@ll was drawn mto the prevalent 
enthusiasm, and soon with characteristic ardour and 
acumen begd an imvestigation @f some of the physical 
difficulties which had a@isen in the course of geological 
inquiry In 1864 he published his remarkable essay, 
“On the Physicgl Cause*of the Change of Chmate during 
the Glacial Epoch” This paper speedily attiagted the 
notice of men of scien€e In it the autho: endeavoured 
to find astrue cause for the extension of snow and ice 
ding the Ice Age far beyond their present limits For 
this Tivos he invoked the aid of astronomical and 
te1esjrial physics, and he provided an explanation which 
captivated geologists by its simplicity as well as by the 
wide range of phenomena which 1t helped to elucidate 
It was this paper which laid the foundation of his 
It was likewise the means of open- 
ing up for him a new and more congenial employment, 
for ıt led to his being selected by the present Direstor- 
General of the Geological Survey to take charge of the 
maps ang correspondence of the Survey in Edinburgh 
He wag appointed to this office in 1867, and found himself 
able, to prosecute with more vigour than ever the re- 
searches in physical geology which had now so great a 
charm for him The question of the origin of climate 
ledenim into a fa: wider field of investigation than he had 
a at first contemplated It brought him face to face with 
e many theoretical problems which geologists had been 
unable to solve These he attacked with characteristic 
energy Hg enforced his arguments with a single eye to 
the ,discovery and establushment of truth, and exposed 
without reserve views which seemed to him erroneous 
With no itention of rousing controversy, he soon found 
dimself in collision with other writers who disputed his 
arguments One of the most interesting and vigorous of 
these disputations was with the late Dr W B, Carpenter, 
regarding the theory of Oceanic Circulation Croll main- 
tained with great force and with general approbation the 
position for which he contended, that the prime motors in 
the circulation of the ocean weiethe winds After publish- 
ing many papers on this and cognate subjects, he collected, 
condensed, and partly re-wiote these, adding fresh mate- 
vials to them, and 1ssuing the whole as his well-known work 
on “Climate and Time in their Geological Relations,” which 
e appeared in 1875 Though much division of opinion 
was aroused as to the real value of some of his views 1n 
relation to the establistment of sound geological theory, 
there was a general recognition of the originahty and 
acuteness of his mode of dealing with accepted facts and 
principles, and of the value of his writings as stimulating 
anc directeng inquiry, He was accordingly elected a 
Fellow of the Royal Sociefy m 1876, and the Uni- 
ey of St Andrews conferred on him the degree of 
° 


e 

By degrees, however, Dr Croll’s health Began to fail 
He suffered so intensely from pains in the head that 
he was compelfed, in 1881, to resign his appomtment 
in the Geological Survey, and retire on the miserably 
small pension to which, by fhe rigid rules of the Civil 
Service, his length of seivice only entitled him By 
exercising the greatest care he was stil] able at intervals 
to resume lis studies in geological physics, and to publish 
occasional papers, partly in reply to his critics, who were 
now increasing in number and pertinacity, In 1885 he 
pyblished a smagler volume embracing some of these 
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paper$, and much new material under*the title of “ Dis- 
cussions in Climate and Cosmology ” 
Dr Cioll’s investigations into the geological history of 


terrestrial climate had led him to consider the question of e 


the origin of the gun’s heat, and thence to reflect on the 
probable condition and developmegt of nebufe: and stars 
The later*chapters of the volume just mentioned were 
devoted to these subjects, which he’ would fain have dis- 
cussed more at length, had not the imcreasing fagure of 
his bodily powers warned him that if he wshed still to 
return to that philosophy which was his first love, he 
must husband his remaining strength Nevertheless, the 
attraction of these astronomical pioblems proved in- 
superable He continued to work at then, gradually 
enlarging the scope of the investigation unt.l ıt embraced 
not the earth and the sun merely, but the origin and 
development of the whole material universe At last he 
followed his usual méthod, gathered together his various 
contributions to the subject, trimm@gd, enlarged, and 
modified them, and published them ın a separate volume, 
entitled “ Stellar Evolution and tts Relation to Geological 
Time ” 

The publication of that work marfs®the close of his 
labours in more definitely scientific inquiry He was e 
now free, wih such remaining strength as he could com- 
mand, tg re-ente:®the field of philosophical speculation 
ın which he had spent his earhes@ years of mental ex- 
ertion, and which for nearly thfrty years, through all the 
engrossing attractions of geological inquiry, had nev 
lost its fascination for him Aé@cordingly he bé&took him- 
self once more to the study of such subjects as Force, 
Matter, Causation, Determinism, Evolution, and pro- 
ceeded to apply the facts and principles with whiche he 
had im the interval been dealing so actively to the prob- 
lems in philosophy that had aroused his thoughts in the 
early years of his hfe In spite of his increasing 1n- 
firmity, he persevered in committing to writing the ideas 
which he had now matured, and this year he sent to preSs 
his last work, published only a few weeks ago, “The 
Philosophical Basis of Evolution ” 

Of all recent writers who have contributed so much to 
current scientific hterature, probably no one was person- 
ally so little known as Dr Croll His retiring natuie kept 
him for the most part in the privacy of his own home 
But he endeared himself to those who werg privileged 
with his friendship by Ins gentleness and courtesy, his 
readiness to help, and the quiet enthusiasm with which he 
would talk about the topics which absorbed his ioughts 
After quitting the Geological Survey of Scotland he tried 
residence at different places ın hopes of finding one wifre 
his failing bodily health would least impede the powers of 
his mind, which he retained with singular freshness up to 
the close He settled at last ın the town of Perth, where 
he spent the few remaming years of his life Stiuggling 
on in spite of several ominous warnings, he fimshed his 
last book just before thedinal stroke which carmed fim off 
on Monday, the 15th inst. y re 
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NOTES 


THE President of the Board of Tradg has appomted a Com- 
mittee, to consider whether any, and if so what, steps should be 
taken for the prd¥ision of electrical standards The following 
are the members of thè Committee —Loid Rayleigh and Sir 
William Thomson (representing the Royal Society), Prof G 
Carey Foster and Mr R T Gladebrook (iepresenting the 
British As$ociation for the Advancement of Sceence), Dr John 
Hopkinson and Prof W E Ayrton (representing the Institution 
of Plectrical Engineers), Mir E Graves and Mr W H Preece + 
(representing the General Post pice), Mr Courtenay le 
and Major P Ca@lewgR E (repres@rting the Board of Trade) 
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The first, meeting ofethe Committee wil be held at the Board of 
Trade dh Fhursday, January 15 Sir Thomas Blomefield, of 
the Roard of Trade, will act as secretary to the Committee 


THERE ought to be no doubt as to the response to the appeal 
which has heen addressed to Lord Sahsbuiy with respect to 
egyptian monuments As everyone knows, theyeare among 
the most interesting monuments’ the world, and ıt 1s scandalous 
that they should be exposed to wanton injury » The gignatures 
to the memofMal include many eminent names, and we may hope 
that a suitable inspector will speedily be appointed 


THE Medical Faculty of University College, Dundee, St 
Andrews University, in conjunction with the Royal Infirmary of 
that gity, have appomted Prof Percy Franklandand Dr Stalker 
as delegates to visit Berlin in order toestudy Dr Koch’s new 
method for the treatment of tuberculosis » 


THE committee appointed by the Royal Horticultw al Society 
to consider the best way of doing honour to the memory of the 
late Mr Shirley Hibberd met on December 19 They unani- 
mously decided that @portrait of Mr Hibberd should be secured, 
and placed in the hands of the trustees of the Lindley Library, 
on behalf of the Royal Horticultural Society Any surplus that 
may remain after the payment of expensegy conn€cted with the 
preparation of the portyut ıs to be invested for the’benefit of 
Mr Hgbberd’s orphan daug@ter Dr Masters 1s chairman of 
fe committee appointed to carry out the scheme 

e 


. 
“œ The Lord President of the Council has appointed Dr C Le 
Neve Foster, Inspector of Mines under the Home Office, 
Professor of Miming in the Royal College of Science, London 


THE Board of Agricultme has approved of the scheme for 
estabhshmg a Chan of Agriculture at the Yorkshire College, 
and it has been decided that a Professor shall be appointed at a 
Mary of £300, with emoluments in addition. 


In an inteiesting pamphlet on agricultural education, Mr P 
McConnell, Lecture: on Agricultural Science at Balliol College, 
Oxfoid, refers to the supposed want of teachers competent to 
teach scientific farming In his own experience in the matter— 
and ıt has not been little—he has found that there 1s no such 
want On tbe contrary, he says, the great want is the want of 
students to be taught by such teachers as we have He con- 
tends that agricultural science can be taught at any College 
where there 1s already a science curriculum, and that, m fact, 
“ıs only there that we can hope fp have the matter deve- 
loped on a system cheap enough to have it brought within the 
reach of ordinary farmers ” 


THE following are the probable arrangements for scientific 
lectures at the Friday evening meetings at the Royal Institution 
before aster 1891 —January 23, Lørd Rayleigh, F R S , some 
applications of photography, January 30, Lord Justice Fry, 
British mosses, Februdty 6, Prof J W Judd, FRS, the 
reyuvenescence of crystgls, February 1% Prof A. Schuster, 
FRS, some resulis of re@ent eclipse expeditions, February 
20, Edward fmanuel Klem, F R S , infectious diseases, their 
nature, cause, and mode of spread, March 6, Prof Dr J A 
Fleming, electro magn@ic repulsion, Maich 20, Prof W E 
Ayrton, F RS, electric meters, motors, and money matters 


kd 
Pror DEWAR will dehver at the Rofal Institution a course 
of six lectures (adapted to a juvenile auditory) on frost and fire, 
on the following days, at “three o’clock —Saturday, December 
27, Tuesday, Wecembe: 30, Thursday, January 1, “Saturday, 
January 3, Tuesday, January 6, Thursday, January 8 
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Prof Dewar’sgChristmas lectmes® ‘She,arc jight “is fixed onan 
adjusting table, and the body of the lantern revolves so as to * 
bring any one of the fronts opposite the fixed light 


Mr. C Carraway, DfSc, (Lond ), has been directed by the 
Shropshire County Council to iqmre into the needs of the 
county with regard to sentific instruction, an@ to present to'the 
Technical Education Committee of the Council a*report on the . 
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IN the Xew Bulletin fo. Decembeg there 15 “a letter from Mr 
G T Carter, C MG, on the attempts which have been made 
to develop the agriculturaf industries at the Gambia It affords, 
as the Bulletin observes, stnking evidence of the almost insuper- 
able physical difficulties gaich standin the way of the permanent » « 
success af such efforts The Bullen note? that by the West 
African &ereement between Great Brigain and France of August 
10, 1887, a frontier line between the English and French posses- 
sions was established In accordance with its prowsion? a 
Special Commission of Delimitation was appointed to tr4ge upon 
the spot the line of demarcation between the English andgFrench 
termtory The partition of tropical Africa amongst European 
nations has made ıt more than ever a matter of importance to 
procure matenials for, at any rate, a rough survey of its botanicgwe 
resources It was desirable to use the opportumity presented by 
the Gambia Delh:mitation Commission for the purpose The 
Colonial Office was, however, unable to find the funds for attach- 
ing a botanist to the staff But they were willing, to allow a 
medical officer to be selected who would do what was pqssible in 
the way of botanical exploration The appointment wgs ac 
cepted by Mr J Brown-Lester, MB, C M , of the University 
of Edmbmgh He was supplied with the necessary botanical 
outfit from Kew, and left Liverpool with the expedition @ the 
ss Congo on November 15 


In addition to the section on cultural industries at the Gambia, 
the Kew Bulletin fo. December contains much valiable mforma- 
tion on the production of prunes ın the south of France, the 
cultivation of perfumery plants in the colonies, banana disease 
in Fij, and fibre productions in the Caicos 


Wr are glad to see that the City Commussion of Sewers are 
devoting serious attention to the smoke nuisance At a recent 
meeting the Sanitary Committee brought up a report relating to 
frequent complaints on the subject m the City They stated 
that for years past Bills had been introduced into Parliament 
giveng local authorities greater®powers to deal with such cases, 
but none of these measures had become law They recom- 
mended that m the next suitable instance a prosecution should 
be directed against the offenders Dr Sedgwick Saynders, 
medical officer of health, said he had seen the experiments 
on the Embankment which were being conducted by Mr 
Elhott, of Newbury, and the results weie emmently satisfactory, 
especially so far as they related to smoke from funaces and 
shafts They were not so satisfactory in regard to domestic 
fires The repoit was carried, and the Sanitary Committee, was 
directed to mvestigate and comsider the best means of abating 
the smoke nuisance, and to report thereon to the Commission 


-o 


ACCORDING, to a t@egram ffom San Francisco, there has 
recently been an eruptio of the volcano at Macao 


THE Report of the Meteorological Council for the year ending 
March 31% 1890, shows that thg evork included under the three 
departments—ocean meteorology, weather telegraphy, and 
meteorology of the British Isles—is actively carried on Owing 
to the want of information in the Pacific, which was felt on the 
occasion of the Samoa cyclone in March 1889, the Council have 


Mussrs Newron AND Co are makimg for the Royal | decided to establish stations on some of the islands there, with 
e InstittWn-a nef electric Janter, which, will, be first used in | the view of obtaining further observations, The informatign 
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received by tllegraph asgto @the state of the weather on the 
, Béttish coasts 1s now c&nsprcuously displayed outside the office 
twice daily for the use of the pubhe Among the® various 
« reports issued, the Weekly Weat&er Report merits special men- 
tion, as it supplies a very complete and instructive view of the 
_Weather changes day by day over the greater part of Europe 
Among the variofs experiments which* have been cairied out 
+ may be mentfoned those for determining the presswe of wind 
f on plates of Various sizes and inclined xt different angles These 
experiments have been made with gteat skill by Mr W H 
Dines, and the iesults hate been partially published The 
determination ¢f sola: radiationeis Q,matter upon which con- 
siderable uncertainty eaisgs, aS no two instruments can be 
depended upon for giving similar results under similar circum- 
*"stances Experiments with®two sets @f Violle’s actinome‘er 
apparatus, consisting of boules conttentées, or two hollo copper 
spheres, one céated with@amp-black and the other gilt, sw- 
royading t§e bulbs of two thermometers precisely simila1 in 
all respf-ts, have been under tial at Kew Observatory, with the 
v.ew off determing whethe: their relative values are constant 
The result of the expe1iment ıs not yet published The Report 
tates that there are about 11,000 volumes and pamphlets in the 
libraiy, contaming meteorological data fiom all parts of the 
“sworld ‘Ihe books and other documents are accessible to 
> scientific men for reference at the Meteorological Office , and to 
facilitate inquiry, reference catalogues are prepared both under 
authois and subjects 


ONE of the decisions of the last Congress of Russtan Natural- 
ists was to the effect that a Aereo: ological Review should be 
published ın Russian, under the direction of the Academy of 
Sciences The first volume has been issued, and contaims several 
valuable papers, namely —On the comparison of the normal 
«barometers of the West European Observatories, by A Shenrock , 

eon the average temperatures which can be deduced from ob- 
servations of the maximum and mmimum thermometeis, by E 
Leist , on@nagnetic observations in Caucasia, by E Assafrey , 
and 8n the Lena, by E Stellmg, on the thunderstorms in 
Russe in 1886, by E Berg (9544 observations at 549 different 
places having been taken into consideration), and on the ac- 
cumulations of snow on Russian 1ailways, by B Sreznevski 


THE Board of Editors at the Columbia College, New York, 
have decided to publish ın January the first number of a monthly 
review, which will be devoted to ‘‘the scientific study and dis- 
cussion of education ’ It will be known as the Zducational 
Review, and will include within®its scope education of every 
guade, higher, secondary, and pumary Each number will 
contain signed articles on topics of current interest, critical 
notes and discussions on educational subjects, ‘fan account of 
emportant movements ım educational thought throughout the 
world, and results of contemporary psychological research so far 

* as the same have an educational significance ” 


AN important wo.k on Russian ethnography 1s being published 
by A Pypin “lbe first volume contains the history of e*hno- 
aich in Russia, and geals with the ethnography of 
avussian stem 








e 


31UDENTS of ethnography wfl be sory to hear that Adnan 
jacobsen, who has done so much gooti service ‘by the ethno- 
af graphical collections he has brought together, finds his scientific 
labours so unprofitable from a material point of view that he 1s 
compelled to abandon them ‘Whe attention of Di Bastian was 
attlacted to Jacobsen by a most valuable collection he had 
formed in Greenland, Lapland, Labrador, and elsewhere in 
1876-80 Type Ethnological Committee founded by Dı Bastian 
commissioned Jacobsen to collect objects fo: the Berlin ‘‘ Museum 
{fur Volkerkunde” , and fiom 1881 to f883 he devoted himself 
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to the agcomplishment of his task, binging pack to Berlfn from 
the north-western regions of America no fewer than Soap speci 
mens In the same service he travelled ın 1884 and J885 
among the peoples of Eastern Russia and in many pats of Asia, 
returnng with 3000 a@bjects of great interest , and in the course 
ofa third journey, ın 1887 and 1888, he secured 5080 specimeps 
in Smgapore, Java, Celebes, and otHér regions There aie ° 
about 90,000 objects ın the Belin Museum, and more than one- 
sixth of them hate been obtaimed by this skilful and enthwpastic 
collector, whose devotfon to his chosen mission has often placed 
his hfe ın danger Glodzs, by which these facts are recorded, 
finds 1t hard to believe that ‘‘for such a man Germany has no 
further work and no further gratitude ”’ 


Læ Nature records an interesting ' archzological discoyery 
which has lately been made near Apt, m Vaucluse, ın the valley 
of the Caulon M Roygset, a 1etired inspector of forests, while 
superirtending the digging of a @itch, was luchy enough to find, 
on a bed of pebbles, at a depth of 2 50 mefles, the 1emains of 
what seems to have been a prenistoric workshop The flint 
implements hid such shaip edges, and were generally in so 
excellent a state of preservation, that they#hed evidently never 


been distuibed from the time when they had been chipped into e 


shape Among the objects were three necle:, and students who 
have beengexaminin® them have succeeded m ieuniting with 
each nucleus the fragments broken from@t Thus it 1s possible 


to note exactly the procedure of the’prehistonic workmen * 


M EDOUARD MARBEAU contnbubes to the currentenumber of 
the Revue Francarse de ? Etranger et des Colowtes an instructive 
paper on what he calls “the depopulation of Fiance” From 
Prof Léon Le Fort he quotes the following comparison between 
France and othe: European countries For every group of 1000 
inhabitants there are born in Hungary 42 culdren, in Ger- 
many, 39, ın England, 35, m France, 25 In 1778 the 
number in Fiance was 384 At the present rate of increasey 
the population would be doubled in Saxony in 45 years, in 
England m 52 years, in Prussia, in 54 years, in France, in 
198 years If the period of 1886-89 were taken, the time for 
the doubling of the French population would be 349 years 
The slow rate of increase excites much anxiety among thought- 
ful Frenchmen It compels them, as M Marbeau says, to 
regard “the foreign invasion ’ asa benefit At the last census, 
there were in Fiance 1,137,037 foreigners, three times as many 
as were to be found in England and Geimany combmed, These 
immigrants come chiefly from Belgium, Germany, Italy, and 
Spain Recent inqunies show that only 408,000 persons of 
French bnth are living out of France Of these, 50,009 are in 
Switzerland, 26,000 in England, 17,000 m Spain, 10,000 in 
Italy, 55,000 in Belgium, 100,000 ın the United States, 
60,000 in La Plata 


THE eighteenth fascigulus of M Fabre’s “Traté Egcyclo- 
pédique de Photographie” (Gauthier- Villars) gives a very useful 
and interesting account of the methods employed in astronomical 
photogiaphy of every description, and the decisions of the 
inte: national Star-chaiting Congresy . 

Dr G B Loncsrarrs “Studies in Statistics, Social, 
Political, and Medical,” will be issued by Mr Edward Stanford 
on January 12 è 

Tue followmgescience lectures will be given at the Royal 
Victoria Hall during January —January 6, th moon, by 
Dr Fleming , January 13, glaciers, by Prof A H Green, 
January 20, our bodies, by Dr P He Carpenter, January 27, 
all about spectacles, by Dr Collins r 


AT a recent meeting of the Asiatic Society of Japan, held at 


Yokéhama, Admiral Belkfiap, of the United States Navy, reade e 


a paper on the depts of the Paci§c Ocean Admirai p 
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was m Japan m 18g4, in command of the USS Tugarora, 
engaged® ins surveying the proposed route for a Pacific sub- 
marige cable The greatest Gepth found on the voyage was 


e 3287 fathoms, and H MS Challenger, then on her eaploring 


voyage, had not discovered anything ın the Pacific of as great a 
depth But*upon leaving Yokohama the Tuscarora made very 
“deep soundings Only 100 miles,from the coast 3427 fathoms 
were found, and a little further on 4643 fathoms went out 
withoué bottom being touched Still keeping of the geeat circle 
track a number of soundings of over 4odo fathoms were made, 
the deepest being 4655 After re-coaling at Hakodate a fresh 
departure was made, and the Kunles were skirted, and here 
again very deep water was found, except in one place, where 
there 1s a ridge of land on which there was only 1777 fathoms, 
whilst there was 3754 on the western side of it, and 4037 on the 
eastern side, only eighty mules fiom land Admiral Belknap 
obseived that there is, therefore, evifiently a deep submarine 
valley running pargllel with the coast of Japan, and some 250 
miles in width Whethei the Kuro Siwo, or Japan current, cor- 
t responding ın a sense to the Gulf Stream, has anything to do with 
this 1s a matter for sgrmise Since the Tuscarora first showed 
us these great depths others have been discovered The Chal- 
lenger after leaving Japan found 3750 fathoms 200 miles east of 
Cape King, and nearly the same depth, anotfie: 200 miles 
farther, after which tye water shoaled She also” got 4475 
fathoms only 150 miles from Guam ın the Caroline Islands 
Phe U SS Albatross found 3820 fathoms off the coast of the 


am, Alewians, nd the US Cdhst Survey steamer Blake got 4561 


fathoms 70 miles north of Porto Rico, whilst H M S Zgerza, 
surveying in the South Pacgfic, has succeeded in getting depths 
of 428, 4295, and 4530 fathoms Subsequent researches have 
proved that the deepest portions of both the Atlantic and 
Pacific Oceans are close to their western shores The Admiral 
then gave some description of the apparatus employed, and 
after paying tribute to the English and American Navies for their 
researches, he concluded a most interesting lecture by suggesting 
that the Japanese Naval Service should take up the work, more 
particularly on their own coasts and along the course of the 
Kuro Siwo 


THE additions to the Zoological Society’s Gardens during the 
past week include a Wild Cat (eds catus §) from Scotland, 
presented b? Mr Osgood H Mackenzie, an African Cat 
(Viverra civetta 2) from West Africa, presented by Mr John 
J Pitcaff, MRCS, FZS , two Weka Rails (Ocydromus 
australts) from New Zealand, presented by Mr Edward T 
Dion, a Common Tequexin (Tupinambis teguexin) from 
Rio de Janeiro, presented by Mr Edward Sloane , a Himalayan 
Bear ( Ursus tibetanus) from Tibet, deposited , a Molucca Deer 
(Cervus moluccensis 9), born in the Gardens 
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OUR ASTRONOMICAL COLUMN 


STARS WITH PECULIAR SPECIRA —A communication from 
Prof E C Pickering to 4st onomesche Nachrichten, No 3008, 
announces the discovery of the following stars having peculiar 
spectra, and, of some new variables ın the constellations 
‘Tnangulum and Hydra — 


























Designation of | RA | @ecl be Date of Descnption of 
star 1900 1g00 | ss | photograph spectrum 
e 
BD 
h m a: i 
DM + 33°470| 2 310] +3351 |92 |1890 Oct 13| III Type Bnght 
hydrogen lines 
Cord GC ior] 5 594] - b 42 5 8 |1888 Feb rs F line bright 
» n» 19727] BF 563| —70 56 | 6 6 |899 May 14 F hne breBhr 
n è » 18770) 13 434| -2744170) „ May ıs5| II Type Bnght 
hydrogen lines 
@ en» s» 189471 13 516] —55 51/80} 5s May 25 IV lype ° 
» è s» 20%4! 15 48 -69 42| 62| ,, Hay 26 IV Type 
e oo EA EA 
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It 1s remarked that “the stas Q.M + 33° 4g0 and Cord 
GC 18770 uf the above hist have a spe@trum in which the lines 
due to hydrogen are bright, as in that of o Ceti ang other 
variables of long period hey were therefore suspected of 
vanability ” An examimation of the Harvard College Observa- ° 
tory photogiaphic charts dnd spectra indicates that the former star 
varies between 7 1 mag and 9 2 mag , and the latter between 7 o 
ree observations of €ord GC 18770 ° 
by Stone gave a magnitude 6 It ıs interestingeto note that 
the Rev §€ E Esp announced the probable vanability of ¢ 
the star DM + 33° 470 yn Walsengham Obsevatory Cu cular, 
No 27 (NATURE, November 13, p 45) e 

A photograph of the spectrum of ¥ Cet: shows that ıt belongs 
to the third type A photogiaph of the spectfun of the vaniable 
of the Algol type, vız `S Antile (RA gh 279m, Decl 
— 28° 12’), discovered by Paul in %889, shows the hydrogen 
lines at A 410 and A 434 (4 and G) narrow, while the lines at , 
A 394 and A 397 are vefy broad his woul place it in “an 
intermedjate class between stars of the first and second types ” 
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THE ROTATION OF JUPITER =A report in the Kevue 
Gén&iale des Sciences, of the meeting of the St Wetersbug 
Academy of Sciences held on November 18, conns an 
account of a paper by M Biolopolsk:, on the rotatıonPof the 
planet Jupiter Cassmı appears to have been the first  poimt 
to the analogy between the rotation of Jupiter and the sun, by 
demonstrating that the velocity at the equator 1s greater than on 
the rest of the surface of these two bodies 


It is known that on 
the sun the angular velocities are functions of the heliograph 


latitudes, By utilizing observations and drawings made by *¢ 
Cassini, Herschel, Schroter, and many other observers, M 
Biolopolsk: has been able to determine more than a hundred 
angular velocities at various ‘‘Jovigraphic” latitudes Among e» 


these velocities two predominate, one of 9 hours 51 minutes, and 
another of 9 hours 55 5 minutes (approximately) THe first 1s 
found almost exclustvely in the zone between o° and 5°, m both 
hemispheres, the second 1s obtained from the remainder of the 
surface, except between 5° and 10°, both N and S, where the 
two velocities appear to occur with equal frequency “Bhese 
conclusions are confirmed by Mr Keeler’s drawings of Jupiter, , 


made at the Lick Observatory during this year é 


EDDIE’s COMET (?) —A telegram from Cape Town Observa- 
tory to the editor of the Ast onomische Nachsichte:, with regard 
to the s ıpposed remarkable comet seen by Mr Eddie on Wcto- 
ber 27 at Grahamstown, reads ‘‘It has been cloudy here, 
October 27 , has not been seen by anyone else ” a; 


NAMES FOR ASTEROIDS —The following names have been 
given to recently-discovered asteroids — 


Emma E Nenetta 


(3) Amelia E) Brasilia 
. Regina ° E) Felicia 


PERIOD OF x CyGNI —Mı Chandler represents the mmequali- 
ties in the period of the variable x Cygm by the formula 


406 02 E days + 0 0075 E? days + 25° o sin (5° E + 292°), 


where E ıs the normal epoch of a maximum ‘This formula, ° 
containing quadratic and periodic terms, gives the epochs of 
maxima much nearer than those 
unifoim period of 406 5 days 


erived from Schonfeld’s - 


BICLOGIGAL NOTES ` : 


ILLUSION OF WOODPECKERS AND Bears —Mi J D Pasteur, 
Inspector of the Post a#d Telegr&phic Service at Java, communi- 
cated to Dr F*A Jentiné, in July last, the following very curious 
and interesting*facts about woodpeckers, who, under the illusion 
that the buzzing sound so apparent on applyuf¥ the ear to tele- 
graph poles is caused by the vigorous efforts of gnawing or boring 
insects, make large holes in th®@ Amber, on a hopeless chase after 
such He incloses a piece of a telegraph pole made of teak- 
wood, with two woodpechers (Ficus anats), from the Kediri 
Residency, Java The wood, which is of tron pa oes is per- 
forated with 1ather large holes near the place wifere The insulators 
had been attached Although Inspector Pasteur passes thousands 
of telegraph peles under view each year, only im a very few 

° 


s 
e a 


J 


e equally remarkable case of gamage ha 


s parasityc forms 
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cases has he fund any, d#ina8e done to them by woodpeckers» 
. ail, until now, the’damage done has always been on the living 
kapok @rees (Ærzodendron anfraciuosum), which are®used in 
Java for this purpose The piecæof telegraph pole now sent 1s 
the only instance known to him of damage being done to the 
sound and very hard poles of the teak (Zectona grandis) Be- 
sides the above-mentioned woodpeckerg from time to time the 
rare little Percus moluccensis was seen also among the others at® 
. work Mi PA&steur remarks on the great rarity of such a pheno- 
menon in the Paris Electrical Eahebition of 1881 She® was 
eahibited, as a grêat curiosity, a telegaaph pole sent fiom Nor- 
way, which was Perforated, by a hole of 7 centimetres in dia- 
meter The Noryegian Administration was for a long time 
uncertain to wht cause to ascribe thgs damage done to poles, 
which were otherwise quitg sound, till a mere chance at last 
revealed woodpechers at work In Norway, too, another 
been noted as done to 
telegraph poles by#the large stones, which are heapegl round 
their base to insure their stability m the ground, being emoved 
and scattered, apparently ®ithout any 1eason This, which was 
for a lengt® of time inexplicable, was at last found to be the 
work offers, who apparently mistook the sound ın the timber 
for the @uzzing of a swarm of bees It 1s too much to expect of 





either bears or woodpeckers that they should be versed in the 
ways of modern science (Notes from the Leyden Afuseum, 
October 1890, p 209 ) 


ALG# LIVING IN THE SHELLS OF MoILusKs —For a long 

me back zoologists have, ın a more or less desultory and un- 
satisfactory manner, made known to us the occurrence, in the 
hard parts of both living and extinct animals, of sundry ramefy- 
ing canals, which have been described as the work of vegetable 
These forms have been found in shells, corals, 
spanges, m fish-scales, and, indeed, the hterature of the subject 
15 quite å large cne Until the other day, however, there was 
but little progress made m our hnowledge of the life-history of 
these parasitic plants, but the 1esearches of Reinsch (Bot Zer , 
1879), and especially of Lageheim (Oc/ver af K Vet Akad 
Fo hand , 1885), marked a new era in their mvestigation A 
memoir, recently published ın the Report of the Botanical Con- 





egress held ın Paris last year, from the pens of MM Ed Bornet 
and Ch Flahault, reduces the whole subject to order, describes 
the method of investigation, and a number of new genera and 
species s nfost of these minute plants grow within the cal- 
careots shells of Mollusca, ıt 1s not possible to study their 
morphology, unless by decalcifymg these structures, this 1s 
effected by placing them m a sufficient quantity of Perenyi’s 

wd, consisting of four volumes of a ro per cent solution of 
nitric acid, three of alcohol, and three of a 5 per cent solution 
of chromic acid, which fluid, while ıt dissolves the carbonate of 
lime, fixes the protoplasm, and leaves it and the other cell- 
contents (after a good washing) in a fit state for the use of 
reagents or staming The same general featmes seem to attend 
the gradual perforating of the shell-structure by these parasites 
At first they penetrate just under the outer epidermis of the 
shell, then speedily they make further advances, until in time 
the greater quantity of the hard structmes disappear This 
will account for the gradual extinction of dead shells m tranquil 
bays, where they are not subject to being ground into powder 
‘by the force of the waves In addition to marine shells, 
instances of the occurrence of these forms ın fresh-water shells 
are given, and they would also seem occasionally to lead an 
independent existence on calcareous rocks Of the Chloro- 
spore, the most important 1s Gamontia polyrhiza, briefly de- 
scribed by Bornet and Flahault in Morot’s Journal of Botany 


. for May 188% but here fully described and wlustrated This 


plant has a minute thallus, consi@ing of ramifying filaments, 
certain cells of which become altered into sporanges, and 
become detached , from these @ssue bigjated zoospores and 
immobile spores (the aplanospores of Wille) The germination 
of these spores seems to differ, the aplanospoies increase 10 
volume, emit one gr more rhizoids, and soon present an ap- 
pearance resembling that of a sporangium, but smaller Whether 
the zoospores conjugate or not hanot yet been observed—the 
difficulties in the way of observation are great—but they soon 
give origin to filamentous growth of a bight green colour The 
other species described are Stphonocladus volutecola, Zygomitus 
reticulatus, apd Ostseobrum guekettt Among the Phycochro- 
maceæ are enumerated Mastıgocoleus testarum (Lagerheim), 
Plectonema terebrans, Phormadvum inciustatum, and Hyella 
cesprtosa—this last avery interesting species , its thallus has a 
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gieat 1@semblance to thatgof the Sirosiphon®&cge, but im reality 
it helongs to the Chameesiphon.acez, and it has twb Modes of 
propagation—one by tre ordinary dissociation of vegetative gells, 
and the other by the ‘formation of spore-hke bodies resulting 
from the division of the contents of certam cells into a great 
pumber of minute cellular spheroids, after the manger in Dermo- 


carpa, these cells bemg either terminel or intercalary To > 


fungoid foinfs are described and figured Ostracoblabe 1mpleaa, 
for the form regarded as Achiya fer axby Duncan, and Lethopythium 
ganglifor me This memoir seems to open a new field gor re- 
search Without doubt many new facts, as well as new species, 
await the patient labours of our botanists among these shell- 
frequenting species, and the way 1s made plain for them in this 
memoir (Bull Soc Bot de Fiance, tome xxxvi , 1890 ) 





° 
THE AUSTRALIAN ABORIGINES 


[NX the latest number ‘of the Journal and Proceedings of the 
Royal Society of New Soutf Wales (vol xxu part 2) there 

are two remarkably interesting articles @n the Australan 
aborigines One of them 1s by the Rev John Mathew, Coburg, 
Victoria, the other by Mı Edward Stephens, Bangor, 
Tasmania It may be worth while to give a general idea of 
the contents of both papers be 

Of the two, that by Mr Mathew 1s by far the more elaborate 
It represents tge resuits of observation @nd study which have 
evidently heen carrie@on for many years A considerable pait 
of it ıs devoted to the question, Whe are the Australian 
abongines ? and about this he has@nuch to say that mustecom- 
mand the attention of ethnologists He holds that the continent® 
was first occupied by a homogeneows people, a brangh of the 
Papuan family, and closely related to the Negroes THeése 
settlers came from the north, but whether from New Guinea or 
any other island of the Eastern Archipelago we have no means 
of Lnowing, because at the time of their arrival the islande to 
the north were probably all mbabited by people of the same 
blood Mr Mathew thinks that these first comers, the veritable 
Australian aborigmes, occupied all the continent , and, having 
spread right across to the southern shores, crossed what 1s now 
Bass’s Strait, which may at that distant date have been dry land, 
the.r migration termmating in Tasmania According to this 
view, the now extinct Tasmanians were a survival of the primi- 
tive Australian race , and Mr Mathew 1s at great pains to mass 
the evidence in favour of this theory 

One of the strongest arguments against the hypothesis is that 
the Tasmamians differed m appearance from their neighbours 
acioss the Strat By a careful compazison of various accounts 
of both races, one of which is well known to him, þe has con- 
vinced himself that the physiological differences narrow down to 
these that, as compared wih the natives of the continent, the 
islanders were on the average of shorter stature, of mucH darker 
complexion, and had hair of very different quality These 
differences, he thinks, ar to be eaplamed by the fact that tM 
Australian aborigines were greatly modified by fresh settlers, 
whereas the Tasmanians, being separated from other races, re- 
tained their primitive characteristics ‘I heie are now various physi- 
cal types ın Austraha, but the Papuan type has not been effaced 
Mr Mathew cites various aithorities to show that thee 1s a 
decided Papuan fringe on, the south-eastern and western qpasts, 
with a departure from it lAhdwards and in the north The 
hooked nose 1s a feature common to Papuans, Australians, and 
Tasmanians 

Having discussed thegargument from mythology and tradition, 
Mr Mathew goes on to conside: ehe argument from imple- 
ments The Tasmanians, as warriors, were much less skilfully 
equipped than most Australian tribes ‘They possessed, for 
example, neither the shield nor the boomerang, nor were their 
weapons ornamented But in Australia there 1s a people at an 
equally low stage. and, with regard to those who are more 
advanced, Mı Mathew suggests that the arts they possess may 
have reached Australia After the departure of the tribes who 
peopled Tasmama lis conclusion, after a survey of all 
accessible facts, 1s that the arms of theeTasmanians were of the 
same kind es those of the lowest of the Australians , and ıt 19, 
he maintains, anythmg but illogical to infer thafthe ‘ autoch- 
thonous ” Australians once used exactly the same weapons and 
implements as those of th® islanders By circumstagces which 
affected only the corfinent, the arms and implements (eps! 
almost universallygimpyoved The guthor further strengthens 
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his casegby, lingwsffc evidence, and by reference to @istoms 
which were’ common to [Tasmania and the whole or pat of 

Austealia 3 
e Paving thus set fort» his ideas as to thé earhest inhabitants of 

Australia, he proceeds to disentangle ang identify the other 
elements whioh go to constitute the Austialian race as 1t 1s now 
aUpon the orginal Papuan stock of Australia there must have 
been grafted a very strong scien ffom anothe: and in some re- 
spects very diffrent stem, and the umon must have been 
effecle® in tye remote past, the stock from Which she graft 
came having since then altered by progressive development 
almost beyond identification The iew element Mr Mathew H 
beheves to have been the Dravidian ‘‘ Although,” he says, : 
< the Australians are still in a state of savagery, and the Dra- 
vidians of India have been for many ages a people c vilized in a 
great measme and possessed of a literature, the two peoples are ' 
affindted by deeply-marked characteristics in their social system ' 
and by sure affinities in language” ® A reference to the 
boomerang, which ıs found in India as well as in Australia, 1s 
one of the means by which he e&deavouis to establish this con- 
nection ‘* We seđrch the Malay and Papuan armouries in vain 
for any tace of it, and are therefore obliged to credit some other 
1ace with its introduction to Australia, unless we unnecessarily 
assume t iat it was ingented here mdependently The boomerang 
iwused in Aftica @bout the upper course of the Nile, but we 
need not travel so far for ıt across barriers that might be termed 
impassakle, when it 1s ebtainable so much nearer and 1n a plaee 
from wkich a highway has led thither @most to Australia’s 
shores If the framewgk of society, and those terms*which are ! 
almostgas close to a man as@his own name, have both been in- 
e@oduced from India or its neighbourhood, it 1equires no stretch 
of tmaginagion to suppose that the boomerang came along with 
thet ’ 

Universal and strong 1s the Dravidian influence 1s, ıt 1s not ! 
sufficient, Mr Mathew thieks, to account for the great diver- 
genbe of the Austialians fiom the pwe Papuans in physical 
features and language He maintains, however, that the phe- 
nomena can be explained by the introduction of a Malay ele- 
ment Mr Curr is of opmuon that the visits of the Malays are 
only of recent date, and quotes the statement of a Malay, who, 
18 1803, professed to have been one of the first of his country- 
men to visit Australa According to Mr Mathew, the evidence 
of this Malay, whose historical knowledge must have been very 
limited, 1s overborne by the physique of the people, in the north 
especially, but elsewhere as well, by the natmalization of a 
number of important Maay words, such as the term for ‘‘teeth,” 
a change which mere visitors could not effect, and, futher, by 
faces of the Malay type and pure Malay words appeating ın | 
localities far,removed from casual intercouise, as, for mstance, 
in the extreme east ànd west The admixture of Malay blood 
1s supposed to account for the difficulty ‘that a race such as the 
Ausuiahfm, with a Papuan basis, should have the hair straight 
or wavy, and not woolly One even cross of a woolly-haired ' 
wa@h a straight-hatred race would hardly have transmitted such 
sliaightness of hair to posterity , but 3f, after a first cross, the 
fresh mvasions, though only tn scant filtrations, were of straight- 
haned people, the effect of the mngling of tworstraight-hatred 
races with one the hair of which was woolly, would surely be to 
make the spirals uncuil ” 

In sg far as the succession and distribution or commingling of 
different r&ces are concerned, Mr® Mathew suggests that the 
peopling of Australia may be compared with that of Great, 
Britan Taking the Word “Celtic” in the widest sense, he 
says —‘‘ The Celtic element in Britain ıs iepiesented by the 
Papuan in Australia, the Sgxon by the Dravidian, the Norman 
by the Malay. In both cases, population has poured in mainly 
on one side, the earliest settles gradually retiring to the farther 
shore The second race takes entire possession of the centie, 
shedding the mdigengs to either side Wales and Cornwall | 
might correspond to Victoria, the Isle of Man to Tasmania, not , 
an relative position to the mainland, but in @solation and racial ' 
purity, and the Highlands of Scotland avould represent Western’ 
Australia In each case, from the first two races the bulk of 
the people ıs sprung, andthe vocabulary and grammar are ın- 
herited , while the third race, sprinkled here and there ove: the 
land, has left the slightest lingual traces of its preserve ” 

Dealing with the physical appearance of the natives, Mr 
e *Nathzw shows that it 1s subject to eonsiderable variation, not 
only in different localities, but even in the seme community, and 
thimtet bards *stature, mu»Alar develooment, cast of feature, 
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and other partgculars In his opiniGn he Aust@hans exhibit 
powers of mind ‘‘ anything but despicable ” “In schools ıt IMs , 
often been observed that aboriginal children learn quite @ easily * 
and rapidly as children of Eumpeag parents For three con- 
secutive years the aboriginal school at Ramahyuck, in Victoria, 
stood the highest of all the State schools of the colony m exw- 
amination results, obtairgng 100 per cent of marks But the . 
imit of the native’s range of mental development 1s soon 
reached , gnd he has “an inherent aversion ʻo 'apphcation ” , 
Te haf a Strong propensity to mimicry, and ‘ıt 1s astonishing 
how easily and completelyeyoung blacks, not cht off from inter- 
course with their relatives, but living and working constantly 
among the whites, fall to European modes qf thought ” They ‘ 
are not wantonly untruthfel, o? deficient in co®age, or exces- 
sively selfish, and they are ‘“‘ by no@means lacking in natural 
affection” But they have no stability, so that their moral 
qualities are prone to onprate capriceously An almost universal ° e 
feature of the aboriginal character is ‘‘gai@y of heart” , and 

Mr Mathew believes this to be a Papuan inheutance The 
black 1s a very vain man, and it 1s ‘‘ perhaps as much owing to 

his van.ty or his fondness for praise as to any other ny that 


he has been got to work at all” 

The paper includes instructive paragraphs on dwbllings, 
clothing, implements, food, government, laws, instifytions , 
marriage, man making, mutilations, burial customs , art, corro- 
borees, sorceres, superstitions , and the Austrahan languages 
Speaking of the magicians called ‘‘ doctors,” corresponding to 
the medicine men and rain makers of other barbarous peopless=oo™ 
Mr Mathew says —‘‘ The power of the doctor 1s only circum- e 
scribed by the range of his fancy He communes with spirits, 
takes aerial flights at pleasure, kills or cures, 1s invulnerable and 
mvisible at will, and contiols the elements I remember a little , . 
to set the thunder and lightning agoing The same boy told ine 
seriously that on the occasion of a raid being made upqn the 
blacks’ camp by the native police, one of his fathers—a Tern 
—hfted him and pitched him a mile or two into the scrub, and 
vanishing underground himself, reappeared at the spot where 
the boy alighted’ The Australians have ‘‘an apprehension of 
ghosts rather than a belief in them” In the tribe with which” 

Mr Mathew is best acquainted, they had a term for ghosts, and ° 
thought that departed spirits were sometimes to be seen among 
the fohage , but ‘‘individual men would tell youeup@n inquiry 
that they believed that death was the last of them” A ghost 
was called a “shadow,” and the conception of its earstencg was 
“shadowy” like itself ‘The Kabı tribe deified the rainbow 
—a superstition apparently confined to this people He lived 
m unfathomable water holes in the mountains, and when visible 
was in the act of passing from one haunt to another He was 
accredited with exchanging children, after the fashion of the 
European fays ” 


Of Mi Stepnens’s pape: we have not space to say much It 
1s of special interest, because 191s nearly half a centmy since he 
landed, a lad with his parents, in the infant colony of South 
Australia , and since that time he has had many opportunities 
of observing the natives He does not at all agree with those 
who think that the Australians aie ‘a naturally degraded race ” 
Those who talk in this way, he says, either do not speak frome 
experience, o1 judge the aborigines by what “they have become 
when the abuse of intoxicants and cofftact with the most wicked 
of the white race have begun then deadly work” ‘‘Asa rule, 
to which there are no exceptions, if a tribe of blacks ıs found 
away from the white settlement, the more vicious of the white + 
men are most anxious to make the acquaintance of the nafves, 
and that, too, solely for puwoses of immorality The native * 
women have heaits to break, and the native men outragel * 
honour to vindicate, and theseghave ever been the chief factors 
in the so-called atrociftes of the aborigines of Australia I saw 
the natives, apd was much with them, before these dreadful 
immoralities were well known JI saw them, and was often 


| with them, when the old died off, and the rate no longer propa- 


gated itve:f, and I say fearlessly that nearly ali their evils they 
pwed ito the white man’s imfnorality and to the white man’s 
rink ” 

Mr Stephens has a very favourable opinion of the capacity of 
the Australians for mental improvement A full blooded native, 
called Cottrel, whom he knew, was ‘an agreeablé companion, 
interesting m conversation, full of anecdote and adventure ” 
He marned #white woman, and settled comfortably, near the 
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Bremer, on la@d given to lym eby the South Austialian Govern- 
ment ‘To see bim @rack, or smell the trachs of his own 
bullockg that had gone astray with a number of others, was a 
sight long to be remembered” , and he neve failed to find them 

An odd and sigmficant imcident which occmred long ago 1s 
described by Mr Stephens Some men of the eastern tribes 
called at his father’s house on their way inland =‘ There being 


only my mother and myself at home, aifd the nemest perghbcure 


some distano away, the men became very bold and bodily 
entered the house We hada nice,hvely little maghie gt the 
time, which we had tamed and taught to say a few words, and & 
whistle ‘There’#nae luck about the house,’ &c The magpie 
hid himself under the sofa, and, singularly incredible as ıt may 
appear, it, in ayricA, full, clear tane, whistled the tune “‘ There’s 
nae luck,’ &c ~ The natives were strafigely silent ın a moment 

In less tıme than it takes $ pen the words, little mag was out 
from his hiding-place, biting the naked toes of the savages here, 
there, and everywhgre, and Yalking at a@iemendousrate They 
all looked like a lot of scared demons, and madly rush for the 
door, as if the «old generat himself were after them The door 
was instangly closed and bolted The blackfellows never re- 
turned, neve: knew but that the words came from an aveaging 
spint, fE ha they had had a very narrow escape ” 





GARDEN SCHOLARSHIPS 


N accordance with the intention of its honoured founder, the 
Trustees of the Missour: Botanical Garden propose to pro- 
vide adequate theoretical and practical instruction for young 
men desirous of becoming gardeneis It is not intended at 
present that many persons shall be trained at the same tine, 
nor that the instruction so planned shall duplicate the excellent 
cours ineagiiculture now offered by the numerous State 
Célleges of the country, but that it shall be quite distinct and 
limited to what ıs thought to be necessary for traiming practical 
gardeners 

To this end, the following resolution was adopted by the 
trustges, at a meeting held on November r9, 1889 — 

‘e Resolved, That there be established the number of six 
“scholarships for garden pupils of the Missou1: Botanical Garden, 

° to be available on and after April 1, 1890, such scholarships to 
be awarded by the Director of the Garden on the results of 
competitive examination, except as heremafter provided, to 
young men between the ages of 14 and 20 years, of good 
character, and possessing at least a good elementary English 
education, each scholarship to grant such privileges and be 
subject to such conditions as are provided below or may 
subsequently be provided by the Trustees of the Garden 

“ Until otherwise ordered, two such scholarships shall be re- 
served for candidates to be named by the State Horticu tural 
Society of Missour1, and the Florists’ Club of St Lows, re- 
spectively, provided, that such candidates shall be given 
scholarships only after passing satisfactory preliminary examina- 
tions, and shall be subject afters appointment to all tests and 
regulations prescribed for other candidates and pupils, and that 
if the names of such candidates are not presented by the societies 
designated, within sixty days after such action 1s requested by 
the Director, the vacancies may be filled by him on competitive 

eexamination, as in other cases 

“Each scholarship so conferred may be held by the original 
recipient for a pernod not@exceeding six years, subject to the 
following conditions — 

“ Each garden pupil shall be required to lead a strictly upright 
and moral hfe, and shall be courteous and willing in the per- 
formgnce of all duties prescribed for him He shall devote lus 
entire time and energy to the labogr and studies prescribed for 
kim, except that from time to time he may be granted leave of 
absence to visit his home or for other good reason, at the dis- 
cretion of the Director, piovided that fhe aggregate of such 
absences in any calendar year shall not exceed thifty days He 
shall also show such ability in his work and studies as to satisfy 
the Director that ff ıs advantageous for the scholarsh'p to be 
held by him , and from time to time he may be subjek to both 
theoretical and practical examirfiSons, or may be given special 
tasks calculated to test his knowledge or iesources Fai ure to 
meet the requuements in any one of these respects, making due 
allowance forgeatenuating circumstances, shall forfeit all claim on 
any scholarslfip, Which may then be awarded to another person 
in the prescribed manner 5 

‘Garden pupils, appomted as above indicated, shall be 1e 
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garded gas apprentices n the Botanical Ggrden, ard as such 
shall be required to work’in it under the dire®tion of tbe head 
gardener, performing the duties ogarden hands They shall be 
successively advanced from simpler to more responsible taks , 
and ın such order as may seem best shall be transferred from 
one department of tte Garden to another, until they shall have 
become thoroughly familiar with the work of all, ° e 

“ To theeend that Garden pupils shall be repaid for their 
services to the Garden, and that fhe absence of pecuniary means 
need not deter any young man from obtaining such trainjng as 
1s contemflated, each regularly appointed garden Pupil Holding 
a scholarship shall be entitled to the following wages, payable in 
equal instalments at the end of each fortnight for the first year 
200 dollars, for the second year, 250 dollars, and foi each 
year after the second, 300 dollars , together with plain but com- 
fortable lodgings convenient to the Garden 

“Jn order that they may have opportunity to become, in- 
structed m the theorefcal part of their profession, and in 
subjects connected therewith, such pupils shall not be requred 
to do manual work in thé Gardgn for more than five hours per 
day after the first year, devoting the remainder of their time to 
the study of horticulture, forestry, botany, and entomology, 
under the direction of the Director of the Garden , and they shall 
for this purpose be granted free tuition in the School of Botany 
of Washington University They shall aleg, receive practical 
instruction m surveying and book keeping, so fai as a knowledge 
of these subjects ıs held to be necessary for a practical gardener 
charged withethe management of an estate of moderate 
proportions ° 

“t At the expiration of sıx years, the Bolder of a scholarship, 
who 1s recommended as practically*proficient, shall be efititled 


to examination by the Garden Committee, m the subject? 
prescribed for study, and on passifg such examinatfon tothe yum 


satisfaction of the Committee and Director, he shall receive a 
certificate of proficiency in the theory and practice of gardening 
signed by the Chairman of the Gafden Committee and he 
Director of the Garden In exceptional cases, candidates fay 
be admitted to exammation atthe end ofthe fifth year, when 
this shall be deemed advisable by the Garden Committee, and 
on passing such examination satisfactorily, shall be entitled to a 
statement to that effect from the Director, and to the regulay 
certificate on the subsequent completion of a year’s work to the 
satisfaction of their employers ” 

All applıcants for scholarships, whether named by the 
societies indicated above or not, will be examimed in the 
following subjects so far as they aie taught in the upper classes 
of grammar schools English grammar, ieading, writing, and 
spelling , arithmetic , and geography If the number of candi 
dates for scholarships exceeds the number of scholarships to be 
awarded at any time, all candidates except those ntmed by the 
societies indicated will be required to pass a further competitive 
examination, which will cover history of the United gStates, 
English literature, algebra, German, the elements of botany, 
zoology, and physiology,,and such other subjects as may fro 
time to time be prescribed It is not intended to make the 
passing of exammnations 1n these last-named branches a require- 
ment for the award of scholaiships, but merely in this way to 
obtain a means of selecting the most deserving and able candi- 
dates when it is necessary to reject some Hence, the Director 
will always use his discretion as to the importance to be attached 
to greater or less proficiencygin any of the subjects govewed by 
competitive examinations, as well as to the other qualifications 
of candidates admitted to such examinatyons 


Unde: the above prévisions, the folloWing announcement 1S 
made — ° é . 

Two scholarships will be awarded by the Director of the 
Garden, prior to April 1 next In case both are not then 
awarded, the remainder will not be ayarded until the cor- 
responding period of the following year, and vacancies which 
may subsequently erise will be filled annually, after published 
announcement e $ 

Applications for scholarships, to recerve consideration, must 
be ın the hands of the Director not later than March 1 The 
preliminaiy examination for all candidates will be held on 
Tuesday, March 3, at the Shaw School of Botany, 1724 
Washington Avenue, St Louis, between 10 am and 5 pm 


If the number of applicants exceeds two, competitive examina- e e 


tions, based on the sybyects indicated above, will be Meld at the 
same place on Friday and Saturday, Maich 6 ang 7 oes 
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Candidates who give at places remote from St Lows, and 
who wih to be pared the expense of coming to the city for 
examiation, may send, with*thew application, the name and 
addi€ss of the principal of the nearest high school, or of some 


* approved private school, ın case he 1s willing to take charge of 


such examination for them, but all appltcations of this cha- 
raeter must be ın the hands of the Director not later than the 
“middle of February the examner 1s approvedg papers will 
be sent to him before the date ‘Set oe the examination, and on 
the payment of a fee of 2 dolldts to him, thg candidate may 
write on the®n in his presence If competitive examintions are 
also required, the same examiner will receive the papers for 
them in time to submit them to the candidate on the date set 
for similar examimations in St Louis, on receipt of an addı- 
tional fee of 3 dollars as a partial payment for his time in 
conducting theexamimation The papers written on such exami- 
natiens will be forwarded by the examiner to the Directoi,ewho 
will read them in connection with thoge written in St Lows, 
before makmg any awards 
Successful candidates will be started"h their duties as garden 
pupils on Tuesday, March 31, at the Botanical Garden They 
will be lodged m comfortable 100ms in a spacious dwelling 
e adjoming the Garden under the charge of the head gaidener, or 
some other competent person It ıs not the intention of the 
Tiustees to furnish t@ble board, but good board can he obtained 
in the lodging-house or elsewhere at the usual cost The 
lodging-house includes, a reading-room supplied with the more 
valuable horticultural and agricultural papers, asd also with a 
small but standard collection of books of the same subjects, 
which the pupils have @ee use of So far as possible, the sur- 
roundfhgs of pupils are made*home like, and, without assuming 
ny responsibility for their behaviour, an effort ıs made to sub- 


Gm, jectsthem © influences calcutated to insure for them gentlemanly 


manners and habtts of industry and vestigation 

Dumng the first year of their scholarship, garden pupils will 
woak at the practical dutfes of the Garden nine or ten hours 
dail}, according to the season, the same as regular employés of 
the Garden, and will also be expected to read the notes and 
aiticles referring to the subject of their work in one or more 
good journals 

In the second year, in addition to five hours’ daily work of 
the same sort, they will be given instruction and will be re- 
quired to do thorough reading ın vegetable gardening, flower 
gardening, small frut cultme, and orchard culture, besides 
keeping the run of the current papers 

In the third year, in addition to five hours of daily labour, 
they will be instructed and given reading 1n forestry, elementary 
botany, landscape gardening, and the rudiments of surveying 
and drain ng, and will be required to take charge of clipping or 
mdexing sote department of the current gardening papers for 
the benefit of all 

In thg fourth year, besides the customary work, they will 
study the botany of weeds, garden vegetables, and fruits, in 
addition to assisting in the necessary, indexing or chipping of 
papers, &c , and will be taught simple book-keeping, and the 
legal forms for leases, deeds, &c 

The couse for the fifth year, in addition to the customary 
work, will include the study of vegetable physiology, economic 
entomology, and fungi, especially those which cause diseases of 
cultivated plants , and each pupil will be expected to keep a 
simpleeset, of accounts per‘aming go some department of the 
Garden 

In the sixth year, in gddition to the manual work, pupils will 
study the botany of garden and green-house plants, of ferns, and 
of trees in their winterecondition, besidesethe theoretical part of 
special gardening, connecte@ with some branch of the work that 
they are chafged with in the Garden 

From time to time changes m this course will be made, as 
hey shall appear to be desuable, and the effoit will be made to 
give the best theoreticfl instruction possible ın the various sub- 
jects presciibed , but it ıs not intended togmake botanists or 
other scierfic specialists of gaiden pupils, but, on the contrary, 
practical gaideners 

Applications fo. scholarship», and any inquines regarding 
them, are to be addiesse@ as below, on or befoie the dates men- 
tuned above «If requested, blanks will be mailed#to persons 
who contemplate making application 

WILLIAM TRELEASE, 


ad e Director of the Missour: Botanical Gaiden, 
at, Pe e ot Lous, Mo 
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WASHINGTON OBSERVGT{ONS, APPENDIX I, 


THIS volume consists of reports, te*the*Superintendent, «of 
th@ Transactions of the International Astrophotqgraphic 
Congress, and of “A Visit tQ certam European Observatories 
and other Institutions,” by Albert @ Wunterhalter 

In the first report will be found a good detailed account of the 
most important points that have been discussed m order to 
®btain thei best and most accurate methods By which a chart 
of the heavens may be made Among the resolutions that 
were asd at this Congress, the followmg may be men- 
tioned —-Refractors shallgbe used exclustvely,ethe obyect-glasses 
of which shall have apertures of 33 centiMeties and focal 
lengths of about 3 43 metres The fplanatism and achromatism 
of these glasses shall be cglculated foi the wave-\gngths near the 
Fraunhofer lme G, by which meang use may be made of the 
maximum of sensitiveness of the photographic plates All the 
plates will be prepared from a single formula, and as regards 
their sengitiveness a pefmanent control willbe instituted In 
order to elimunate defects in the plates, two series of photographs 
of the whole sky will be made, and %o arrangetl that stars on 
the edges of one will be more or less central on the@ther In 
addition to the above-mentioned series of plates, anothity will be 
taken with shorter exposures, so as to obtain greate: pieQsion 1n 
the micrometric measurement of the fundamental stars, and to 
make possible the formation of a catalogue The autho?, in his 
general conclusions at the end of this report, points out the 
necessity for a mutual dependence and relation of all workers mn 


astronomy, and he adds, ‘‘ The necessity becomes urgent in thoga 


light of the late development and the multiplying branches of 
that science Had there been no practical results of the 
intlinational reunion at Pans, there would still have remained 
much good derived from personal acqua.ntance and discussion ”” 

The second part of the work forms a most valuahje regord of 
the instruments that are employed in most of the chief Qbserva- 
tories of to-day The author made the visits m obedience to 
orders of the Department and of the Supermtendent thaf were 
issued to him, all of which he has appended ın the latter end of 
Part IV To give an account of tbe various Observatories 
described in this volume, or even to summarize the inform&tion 
recorded, would occupy too much space, so that we will restricts 
ourselves to the visit paid to England, and make some bnef e 
extracts relating to the Observatories mentioned 

Of course, the fist Observatory visited was thatyaf Greenwich, 
and the author does not give such a detailed account of it gs he 
does of many others, as ‘‘ no observatory 1s more intimately known 
to Ameticans This ıs largely due to the thoroughnes? with 
which the parts have been descitbed from time to time, and tọ 
the frequency with which the establishment has been referred to 
as a model in one or the other particula.’’ At any rate, he 
gives a good description of most of the chief instruments em- 
ployed, with details of their construction, he also paid gieat 
attention to the various styles of domes employed, and the 
means adopted for rotating them The photoheliograph 1s 
described, also the magnetica and meteorological instruments, 
and a brief account is given of the chronometer, time signals, 
clocks, and chronographs 

The next Observatories visited were those of Kew, Huggins’s, 
and Common’s, during the author’s stay at the last-named 
Observatory the 5-foot mirror was m progiess of rough polish , 
He also br.efly states the means that were going to be adopted 
for floating the axis, the tube of weich would measure 8 feet 
in diameter, so that its ends would then only have to be confined 
to the extremities of the tank by pins 

The visits of the author not being strictly confined to Observa- 
tories, he went over the workshops of Troughton and Simms, 
that are situated at Charltongin which he saw insftuments Of all 
kinds ın course of construction As a typical example of the 
work turned out he takes the transit-circle with an object-glass 
of 8 inches and a foca length & 9 feet, an illustration of which 
is given = e 

‘The last Efighsh Observatories visited were those of Oxford 
and Cambridge, and after some short histori@il notes, the various 
instrum@nts in each are descitbed in detail 

Part III consists of rep@r’s on sundry astronomical and 
nautical constructions and processes, and amongst the sub- 
jects treated may be mentioned the following the construc- 
tion of the great dome at Nice, M Bigourdan's apparatus 
for determining the personal equation in doubleStar measure- 
ments, various forms of artificial horizons, a new level trier, 
public time-sewvice, and ‘the equatorial coudé 
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In Pat IV" the author Mats a few very gene conclusions 
, th®t he has arrived at afer his series of visits, some of which we 
will stam quite briefly Each prominent mstrument should have 
, its own building, dwellings fow observers should be on the 
premises, good workshops should be provided, so that repairs 
may be done on the spot , and electricity should be used through- 
out Copies of the orders from the Nevy Department follow 


next m order, and the volume terminates with å listbof books, 


. photographs, &c , that were bought at the various plages visited 
y The work as a whole supplies the reader with a exĉellent 

and trustworthy description of many æt the chief Observatories 
of the present daf , ıt may þe stated, however, that the author 
has deemed ıt necegsary to omit a large amount of information 
on methods, .nskruments, &c , hi reasen for so doing being that 
it will be found in other publications 

The illustrations throughout add greatly to the value of the 
«book, and the American Goyernment oyght to be congratulated 
on the result of themwork ° 
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RERO EXPERIMENTS AT ROTHAMSTED! 


THESE memoranda are issued yearly, in order to bring the 

r&ults of the field experiments up to the present time 
The matter 1s closely condensed, most of the information being 
in the form of schedules and tables The results include obser- 


mations and experiments upon rainfall, drainage, composition of 


+. 


* of stem, leaf, &c 


drainage water, disposal of rainfall through percolation and 
evaporation, as well as upon the effects of artificial manures on 
various crops, most of which have been grown upon the sme 
land, under strictly regulated conditions, for forty years To 
those ‘whoeare accustomed to follow the results obtained at 
Rothamsted, there 1s nothing novel in those portions of the 
memoranda, as they merely contain the account of a work with 
whiclf the agricultural public is familiar No one not aheady 
aware uf the elaborate nature of the Rothamsted experiments 
can Yke up these memoranda without being struck with the vast 
amount of labour, patience, expenditure, and abulity disclosed 
* Agriculturists will probably be disposed to confine their attention 
* to the effects of fertilizers upon certain crops, but after perusmg 
this interesting document we come to the conclusion that the 
Rothamsteseagservations reach much further im their significance 
than éhe limits of agricultural practice They must assist in the 
solution of physiological questions involving both animals and 
vegetables, and physical questions relatmg to the gradual 
ghanges wrought upon the surface of the earth through rainfall 
and atmospheric action The Rothamsted results, carefully 
tabulated year by year, contain a mass of data from which im- 
portant conclusions may be drawn Among these data we note— 
(1) Observations upon the determmation of nitrogen as ammonia, 
ag nitric acid, and as organic nitrogen, and also some other con- 
stituents, ın many samples both of the rain and of the various 
dramage waters collected at Roshamsted It is only by sugh 
observations that any idea can be formed as to the sources of the 
nitrogen of growing plants We have here a means for estimat- 
ing both the amount of nitrogen brought down 1 rain and wasted 
throug’ drainage—two factors which must be kept in view when 
ethe relations of plants to combined nitrogen at present existing in 
the soil are to be mvestigated (2) Observations on the differ- 
emce 1n the character and amount of the constituents assimilated 
by plants of different botanical relationships, under equal ex- 
ternal conditions, or by the same desciiption of plants under 
varying conditions (3) Observations on the character and 1ange 
of the roots of different pants, and on their relative development 
(4) Observatiogs on the composition of the 
€ntire plant, and various parts of the same plants, at different 
stages of growth 
One of the most ımportant sifdjects, which has acquired fresh 
interest at the present time, 1s that ofethe assimilation of free 
nitrogen by growing plants In treating of this deeply interest- 
ing question Sir Jdhn Lawes says —~‘‘In recent years this ques- 
tion has assumed quite a new aspect It now 1s, whether the 
free mtrogen of the atmosphef#1s brought into combination 
under the mfluence of micro-organisms or other low forms, 
either within the soil or m symbiosis with a higher plant, thus 
serving indirgctly as a souice of nitrogen to plants of a higher 
order Cor¥idering that the results of Hellriegel and Wilfarth 


1 “Memoranda of Field Experiments at Rothamsted, @Llerts, conducted 
py Sır John Lawes, Bay ” 1890 
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on this*point were, if cowfirmed, of great sfisngficance aod 1m- 
portance, a pieliminary series (of experiments) was under- 
taken in 1888, a more extended one was conducted in 1889,eand 
the subject ıs being further vestigated in the present year The 
results so far obtained,show that, when a soil growing leguminous 
plants ıs infected with appropriate organisms, thee as a develop- 
ment of the so-called leguminous nodwles on the roots of the » 
plants, and, coincidently, incteased growth and gain of nitrogen 
These results were obtained after adding to a sterilized sandy 
soil growmg leg@mimous plants a small quantity of the @vatery 
extract of a soil contaifling the appropriate organisms There 18 
no evidence that the legumimous plant itself assimilates fee 
nitrogen , the supposition 1s rather that the gain 1s due to the 
fixation of nitrogen ın the growth of the lower organisms m the 
root nodules, the nitrogenous compounds so produced being 
takey up and utilized by the leguminous plants It would seem, 
therefore, that in the growth of leguminous plants, such as 
clover, vetches, peas, beans, lucerne, &c , at any rate some of 
the large amount of mirpgen which they contain may be due to 
atmospheric nitrogen brought 1&0 combination by the agency of 
lower organisms ” No hint is given as tothe identity of the 
“lower organism ” so frequently mentioned, but there 1s reason 
to think that ıt ıs a fungus belonging to the class Ustdlagzne, 
which exists in and ıs the cause of the tubercles, or root nodules, 
found upon the root fibres of legumimous plats 


The bulk of the memorandum 1s occupied with the continua- œ 


tion and re-editing up to date of the results obtained at Rotham- 
sted by the apflcati@n of fertilizers The matter 1s important, 

but as 1t t@lses the form of an annual regort m which the latest 
iesults are added to and incorpomted with those of previous 
years, already noticed by us in due course, we must refrain at the 
present time from more lengthy ngtice Sir John g.awes has 
always been a stout advocate of the view that the sourc® of 
nitrogen in plants was to be looked for z7 the soil and not in the 
air It 1s, therefore, an interesting fast, as between him and the 
believers ın the assimilation of atmospheric free nitrogen, dhat 

the micro-organisms ın question seem to offer a modus vivendi, 

or means of reconciliation, between two hitherto conflicting 

doctrines . 
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SCIENTIFIC SERIALS 


IN the American Meteorological Journal for November, Prof 
W Ferrel replies to the attacks made by Prof Hazen on Espy’s 
experiments on storm generation He points out that this theory 
does not rest upon the experiments of Espy alone, but on those 
of Regnault, Clausius, Sir W Thomson, and others, all of 
which were finally embraced ın a convenient formula by Dr 
Hann, and adopted by himself (AZereor Zertschy 1874, and 
Smithsonian Report, 1877) M H Faye continues his articles 
on the ‘* Accessory Phenomena of Cyclones” This number 
also contains a summary of a report by Mr W Ogilv@ on his 
exploration of the Canadian Yukon, and the region between it 
and the Mackenzie, in 1987 and 1888, embracing some portis 
of country never before visited by a white man He wintered 
in 1887 1n lat 64° 61’, long 140°54’ The maximum pressure in 
January reached 30 3 inches or o 3 inch higher than the most trust- 
worthy maximum isobars for that region The mean mimmum 
temperature in December was — 33° 6, and the absolute minimum 
in the same month —55°1 The mean temperature is not 
given Drifting ice in ‘the@river commenced on October 21, 
the ice set on November 15, and on February 3 the thickness 
amounted to 48 inches From the stati®n on the Yukon to one 
on the Porcupine, lat 65° 43’ long , 139° 4’, the following meteo- 
rological notes are given lowest gemperature in April, — 37° 
The last tıme a minus reading was recorded was May 5, - r° 8 
Highest temperature ın April, 40° on 3oth , the highest in May, 
55° on 7th The report contains a series of notes on the open. 
ing and closing of the Mackenzie, on tle duration of sunlight, 
and on the climate and capabilities ofthatiegion Green clouds, 
a phenomenon apparently rare, were observed on the mornings 
of February 19 and 2gejust before sunrise, at the same time 
there was a slight fall of mmute ice-crystals 
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By W D. Niven, PRS 7 oT 
In this paper seme of the propewies of these functions are 
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obtaineg from æ @iscussion of then® expressions m C&rtesian 
co-ordinates f 
Ie, denote 5 
. 2 2 gt 
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a the general expression far an ellipsoidal harmonic 1g given by 


G = (1, 2,9, % 529 ZTA, y2), On, 


whereginy of the quantities inside the brackets the multipher 
of the produtt of ©’s outside, provided equations of the form 


é 7 r 4 
a nga —t_4+ + 
até, bte F486, 0, — 6; — On 
are satisfied, 2, 7, r oeing respectively 3 or I, according as G 
does or does not contain x, y, z as factors 
For the same values of 6, another function satisfies Lapface’s 
equation, given by . 


H = (1, 2, 4, 2, Is Shs ay,eay2)K, Kn, 


=O 





where 
® K,- 1 = 0, 


The functions (H) are spherical harmonics, and several pro- 
perties of the functions (G) depend upon those of (H) 

The functions (G@ are applicable to the interior of the ellip- 
soid Those pertaining to the exterior, as 1s well known, are of 
the form GI, where I is a certain mtegral depending on tne quan- 
tities @ pertaming to e 

If G and H are corresponding functioffs of the eth degiee 
according to the above@lefinitions, then 

e 





° Gis (says! n(z z aa 


e apie! dx dy dz 
= 
whee Vx 1s the potential at xyz due to an ellipsoid whose density 
at any internal point f, g, 418 
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The remainder of tke pape: 1s occupied with the reduction 
and appucation of these results to ellipsoids of revolution 


® Physical Society, November 28 —Prof W E Ayrton, 
F RS, President, in the chair —The followmg communications 
were made —-Addttional notes on secondary batteries, by Di J 
H Gladstone, F RS,and Mr W Hibbert After referring to 
the debatable points as to what compounds are formed and de- 
composed in the working of such batteries, the authors give the 
results of their examination of the red substance formed by the 
action of dilute sulphuric acid on mmium, and which Dr Frank- 
land believes to be a compound having the formula Pb,S.O,, 
The ultimate analysis showed 72 per cent of lead A portion 
of the substance was treated with a 3 per cent solution of am- 
monun®acetate to dissolve out any normal sulphate that might 
be present , this left a residue much darker in colour than the 
offginal substance, and containing 82 fer cent of lead PbO, 
contains 86 6 per cent oflead The colourless solution yielded 
a ratio of Pb to SO, varying from 2 0 to 2 15, pure PbSO, re- 
quires a ratio of 2 16, and Fiankland’s compound 3 23 From 
these results the authors conclude that the portion dissolved was 
not a basic sulphate, and that the evidence tells against the 
original substance being a chem.cal compound The authors 
have also &ontinued their comparatfe éxpeiiments on the action 
of spongy lead on dilute sulphuric acid, either pure, or contaimng 
a small quantity of sulphate of soda After the experiments had 
gone on jor five months, the residues were analyzed , that from 
the pure acid showed 82 pegcent of lead sulphate and 18 per 
cent of metgllic lead, whilst that mixed with sodium sulphate 
gave 89 per cent of lead sulphate and 11 per cent of lead 
They therefore conclude that although the action of acid on lead 
is imttally dimimishedeby the presence of sodium sulphate, the 
final result ıs rather the other way Mı G.H Robertson, who 
had used ammonium acetate to analyze plugs*from storage cells, 
said he had arrived at results much theesame as those stated by 
the authors Mr Swinburne said Dr Frankland was absent, 
but, without agreeing with him, he would suggest that Dr 
Frankland might say that ammonium acetate decomposed the 
subsalt PbS Ôo and then dissolved the sulphate PbSO, The 
question might be attacked by acting on equal quantities of the 


æ © substance gnd the mixture PbO,, 2Pi9SO,, 1n a calorimetevwith 


ane acetate, to see if the same heat is produced , this 


wou Ow whether the sybstance 1s a mixte or a compound 
NO. 1104, VOL. 43] . 
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Dr S P Thempson was glad that the, authors Mlowed a pos- 


sibthty gf basic sulphate being formed, for it was well knon . 


that an almost irreducible sulphate resulted from leavirfy a cell 
nearly discharged , this, he though, would pomt to a possible 
formation of a basic sulphate from PbO and PbSO,; Mr Swin- 
burne did not see where the PbO came from, except in newly 
pasted negatives, and he knew of no evidence gf an intermediate 
stage of okide on the plates They appear to change directly to 
sulphate gor Thompson said that a rapid dischafge was known 
te produce basic salts 
deficiency of acid near the@lates Peroxide, hê 6aid, could not be 
formed on the negative, without the cid was heterogeneous and 
gave rise to local currents Mr W Hibbew, referring to Mr 
Swinburne’s statement, sad h&had put one plat® of spongy lead 
into strong acid and another into wank, and from this arrange- 
ment obtained a fairly large current As regards the basic 
sulphate spoken of by 
much pwobability of its being formed, Tihe, he said, had an 
importafft influence on a partially disgharged cell, and he would 
not expect to easily reduce the PbSO, formed by the long-con- 
tinued action of lead on sulphuric acid The Presid&{jinquired 
whether Mr Hubbert’s argument would apply to a fully}harged 
cell Mr Hibbert, in 1eply, said that in this case the Ame re- 
quired to produce sufficient sulphate to be irreducible would be 
very much longer, for in a partially discharged cell much sulphate 
was already formed Dr Gladstone said he had anticipated 
that Dr Frankland would raise the objection referred to by Mr 
Swinburne As far as he was aware, there was no dire 
evidence either way, but he thought that the suggested decom- 
pogjtion was impiobable If he acted on a mixture of PbO, and 
PSO., he would expect to get the results actually obtained 
Mixtures, however, were difficult to deal with, and the results 
not conclusive, for the physical condition of the mix@re Was not 
the same as that of the actual products Referring to Dr 
Thompson’s remarks, he understood that ıt was the basic 
sulphate which he {Dr Thompson) considered irreducible Dr 
Frankland, however, believed this sulphate more easily reduced 
than PbSO, The President remarked that he thought Dr 
Frankland had two reasons for his belief in the existence of the 
basic sulphates One of these was the difficulty ın reducing” 
normal sulphate, whilst the other was based on the rapid fall of ° 
EMF ata certain part of the discharge It was at this point 
that Dr Frankland thought the new sulphate seTi€d, and to 
meet this argument it was necessary to find some other explana- 
tion of the rapid fall In this connection he (the Presydent) 
inquired whether there was sufficient peroxide formed on the 
negative plate to account for the drop On this point Dr 
Gladstone could not speak decisively —An illustration of Ewmg’s 
theory of magnetism, by Prof S P Thompson, A number of 
small ‘‘ charm” compasses were placed together on a glass plate 
of an ordinary vertical attachment to a lantern A laige magnet 
at a distance served to neutralize the earth’s field, and a coil 
enabled a magnetizing force to be apphed in the plane of the 
needles By this apparatus alPthe various phenomena exhibited 
by Ewing’s model were beautifully shown on a screen In the 
comse of his experiments Dr Thompson had found that when 
small magnets placed at moderate distances apart were used, st 
was much more necessary to neutralize the earth’s field, m order 
that they might set themselves according to thetr mutual attiac- e 
tions, than when laiger magnets were employed A weak field 
directed the small openly spaced ma®nets, whereas with larger 
ones, their mutual actions were much more powerful This fact 
may, he thought, throw some light on the molecular groupings 
ın magnetite (loadstone) This substance exists in two forms, 
viz one crystalline and the other of a heterogenepus strucgure 
The former variety exhibitsqno magnetic retentiveness, whilst 
the latter is decidedly magnetic As far as he was aware, no 
sufficient explanation had been given of the non-retentiveness of 
the crystall ne,variety ° A difference in the molecular distances 
or groupings might accofnt for the peculiarity Mr Boys said 
it was rather carious that Prof Rucker had jyst devised a some- 
what srmilar illustiation of Ewing’s theory, and he exhibited it 
at the meeting It consists gf little magnets made of long 
U-shaped pieces of watch spring pivoted by glass caps on 
needle-poits , the needle-points are fixed in little disks of lead 
stuck on a sheet of glass which forms the base of a glass box 
An open helix surrounding the box serves tq apgly magnetic 
force Mr Swinburne called attention to two theoretical points 
First as regards susceptibility (which he regarded as a mere ratio 
and not a property), he said that if particles of iron at a high 
a e 


ry . 


This, Mr Swinburne thought due to q 


r Thompsen, he did not think there was * e 


fmesion of ships’ compasses in certain cases 
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temperature $otate, as h@s Been supposed, the susceptibilit 

sltould be negative and Prof Ewing had some reason to thin 

that this was the case The next point concerned ti® loss of 
energy when an armature 1otatgs in a strong magnetic field, 
this, he said, was known to™e considerable, whereas 1f Ewing’s 
theory 1s coirect he would expect little or no loss, for all the 
little magnets would always put themsglves in the direction of 
the field, and w8uld never pass through positions d unstable 
equilibrium The President said he had discussed the question 
of negative susceptibility some yearseago with Dr L&dge, with 
reference to the dtop in the charactegstics of dynamos, but he 
was not aware that any direct evidence had been obtained 

Prof Perry thoughy negati¥e susceptibility might be possible ın 
stiong fields hgt not in weak @nes ẹ Mr Swinburne, on the 
contrary, considered its existence would be more marked in 
weak fields Mr H Tomlinson said he had tried experiment- 
ally whether the susceptibilyy of nickel, when heated above its 
critical temperatur@ was negative, but $e had not beep able to 
detect ıt, although his apparatus was very sensitive —@he solu- 
tion of a geometrical pr®blem ın magnetism, by Thomas H 

Blakesley@ The problem referred to was the following Given 
the tw goles of a magnet and a straight line intersecting at 
right afgles, its axis produced, to determine at what pomt this 
Ine 1s parallel to the field The question is of scientific interest, 
becausé, 1f the point be found experimentally, the distance 
between the vutual poles of the magnet can be determined, 
whilst 1t 1s important practically from its bearing on the devia- 
‘The instances in 


which it would apply are pointed out in the paper Assuming 
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the points wz and z (see diagragn) to be the positions of the 
virtual poles, and P the 1equired point, it 1s shown that ? 


m = 
(22 + m) (d+ 
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e where 


Om = m, Ou=an, ana OP =d 
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From this the expression 
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Now, m hyperboffe trigonometry, we have a 
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ss deduced 
formula 

cosh? @ — 3 cosh@ — 4 cosie 30 = 0, 
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hence making ° 


. 
mÈ + 22° 


e — = cosh 36, 
amen 
Fi e 
we have also a ae 
—— = coshé 
2747 


The value of can be then found by aid of the tables of hyper- 
bolic smes and cosmes compiled by the author, and published 
recently by the Society The distance @ can thus be deter- 
mined in terms of 7 and x A method of fifding the point 
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experugentally ıs then dęscrıbed, and the éisjance between the 
poles (2a) shown to be given by the expiession . ° 


°° @ ianh 38 ss 
d 2 
where : Ps 
` KE ‘ae cash 30 el ° 
d e qecoshé@ ” 


Zbeing the distance Oc The latter function can be dgduced 
from the tables already refened to Expeument® shows that 
the distance between the virtual poles soon approaches the 
length of the magnet, as d incieases The stiength of the field 
at P ıs given by the expression 


4M cosh? 6 


° d3 4cosh?6 — 1 . 


where M 1s the moment*of the magnet This can be simplified 


by arranging d and Z so’ that 


cosh? 6 = 5, e 
and then becomes 
5M 
8 a ®~e 
Under these conditions 
A F = 0 85065, * 


° 
and therefbre the angle ô 
OCP = 40° @3' 10” 


° 
Entomological Society, December 3 —The Ryght Hon 
Lord Walsmgham, F RS, President, in the chair —Dr *D 
Sharp, F R S, exhibited specimens of Pagzlio polstes, P et tth- 
onus, and Ezzplea asela, received from Mr J J Laster, who 
had caught them on board ship when near Colombo, m Novw&m- 
ber 1888 Dr Sharp read a letter from Mr Lister, ın which 
it was stated that from the ship hundreds of these butterflies 
were seen flying out to sea agaist a slight breeze Many of 
them, apparently exhausted by a long flight, alighted on the 
dech of the shrp, and large numbers perished in the sea —Lor® 
Walsingham exhibited a coloured drawing of a variety of Acher- 
onta atropos, which had been sent to him by Mons Henn de 
la Cuisine, of Dyon He also exhibited specimens of an ento- 
mogenous fungus, apparently belonging to the genus Torrubia, 
growing on pupz (received from Sir Charles Forbes), which 
had been collected m Mexico by Mr H B James Mr 
McLachlan, F R S, expressed an opinion, in which Mr C O 
Waterhouse and Mr G C Champion concuned, that the pupa 
were those of a species of Cecada Mr F D Godman, FRS, 
said that at the meeting of the Society on October 3, 1888, he 
had exhibited a larva of a Cicada with a similar fungor@giowth 
—Mr R Adkin exhibited male specimens of Spzlosoma mendica, 
Clk , bred from ova obtéined from a female of the Insh foam 
which had been impregnated by a male of the English form 
These specimens were of a dusky white colour, and were inter- 
mediate between the English and Insh forms —Mı R W 
Lloyd exhibited specimens of Anzsotoma Triepket, Schmidt, and 
Megaci onus inclinans, Er , collected last August at Loch Alvie 
by Aviemore —Mr Merrifield read a paper entitled, ‘‘On the 
conspicuous changes m the Markings and colovring df Lepidop- 
tera caused by subjecting the pupæ to different temperature condi- 
trons,” in which it was stated that the resflts of many experiments 
made on Senza zllustraria and Ennonmos autumnata tended 
to prove that both the markingsgand colouring of the moth 
weie materially affected by the temperature to whgch the pupa 
was exposed the markings, by long-continued exposure before 
the last active changes, the colouring, chiefly by exposure during 
these last changes, but before the colourisg of the perfect insect 
began to be visible, a moderately low temperature during this 
period causing d&rkness, a high one producing the opposite 
effect, and two or three days at the nght time appearing in 
some cases sufficient Dryness or moisture applied during the 
whole pupal period had httle o1 no effect on either markings o1 
colourmg « Mr Merrifield said he had obtained fiom summer 
pupz of z//ust+azza some moths with summer? colouring and 
spring markings, some with spring maikings and spring colour- 
ing, and some with summ@ markings, but an approagh 
colourmg These specimens, with enlarged and cololred photo- 
graphs of them yere ce Mr C Fem, wfO™said he 
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did not agree yith Mr Mernfield’g conclusions, exhebited a 
very 1Shg*and varied series of Znnomos autumnarca, all of 
whigh, he stated, had been bfed at the same temperature He 
expressed an opinion that the presence’ or absence of moisture, 
rather than differences of temperature, was one of the puncipal 
causes of variation The discussion wab continued by Lord 
Walsingham, Colonel Swinhoe, Mr Waterhouse, Mr Jenner- 
Weir, Captain Elwes, Mr McLachlan, Mr Porr:t@, Dr Mason, 
Mr Goss, and Mr Barrett —Mr G T Baker 1ead a paper en- 
titledg‘ Notes on the Lepidoptera collected 1 Madeira by the 
late  Vethon-Wollaston” The papar was illustrated by a 
number of figuies drawn and coloured some years ago by Prof 
Westwood —Mr Hamilton H Druce exhibited several very 
beautiful species of butterflies, belonging to the genus Hygo 
chr ysops fiom the Solomon Islands and Australia, and 1ead a paper 
on them, entitled ‘‘A monograph of the Lyczenord genus Hygo- 
chrysops, with descriptions of new species ”—Mı C J @ahan 
read a paper entitled ‘‘ Notes on some species of Deady otica ” 


Linnean Society, December 4 —*rof Stewart, President, 
in the chair —Thg President exhibited some eggs of the shell 
slug, Zestacella halcotedea, and briefly described the habits and 
mode of feeding of this mollusk He also delineated and de- 
scribed the feeding tract of the snal—Mr F J George ex- 
hibited an autungi@l flowering form of Mercurialis per ennes, 
with stems four feet in length, which he had found at Pieston, 
Lancashire —Mr R.A Rolfe exhibited and made some re- 
marks on a coloured drawing of Cycnoches Rossmnum, showing 
both male and female inflorescences on th® same pseedo bulb — 
Mr J E Harting effmbited an immature example of Bona- 

eparte’s gull, Larus philadelphia, Ord, of North America, which 
had been shot on the Cornish coast at Newlyn on October 24 
lag—M.® T Christy exl¢tbited and made remarks on some 
coca leaves which had been forwarded from an East Indian 
plantation, and which were found to be superior to any received 
fram South Amenca —Oh behalf of Mr H N Ridley, of the 
Bofanic Gardens at Singapore, Mr B D Jackson read a paper 
on orchids, genus #romheadta, on which some critical remarks 
were offered by Mr R A Rolfe —The next paper was one by 
Messrs J H Lace and W B Hemsley on the vegetation of 
@nitish Beluchistan, illustrated by a route-map showing the 
district in which Mr Lace had been collecting Seven hundred 
species were catalogued, amongst which were eleven new to 
science The paper was ably criticized by Mr C B Clarke, 
and Mr J G Baker made some interesting observations on the 
peculiar prickly character of the vegetation which predominates 
in the hot and dry district explored 


Anthropological Institute, December 9 —Francis Galton, 
FRS, Vwee-President, in the chair —A paper on an apparent 
paradox in mental evolution, by the Hon Lady Welby, was 
read et Francis Galton, F R S , exhibited a large number 
of rmpr€ssions of the bulbs of the thumb and fingers of human 
hands, showing the curves of the capillary mdges on the skin 
‘hese impressions are an unfailmg Mark of the identity of a 
person, since they do not vary from youth to age, and are 
different in different individuals There is a statement that the 
Chinese~—-who seem to be credited with every new discovery— 
had used thumb impressions as proofs of identity for a long 
time , but Mr Galton pronounced, ıt to be an egregious error 
Impressions of the thumb formed, indeed, a kind of oath or 
signature among the Chinese, but’ nothing more Sir W 
Herschell, however, when in the Civil Service of India, intro- 
duced the practice of imprinting finger-marks as a check on 
personation Mr Galton’s impressions,were taken from over 
2000 persons by spreading a thin film of printers’ ink on a 
plate of gla®&, then pressing the thumb or finger carefully on the 
plate to ink the papillary ridges, and afterwards printing the 
latter on a sheet of white paper Typical forms can be dis- 
cerned and traced, 8f which the individual forms are mere 
varieties Wide departures from the typical form are very rare 


Mathemtatical Society, December 11 —Prof Greenhill, 
F RS, President, 1n the char —The following communications 
were made —On the reversion of partial differential expressions 
with two independent and two dependent vaiiables, by E B 
Elhott —Newfon’s classification of cubic curves, by W W R 
Ball —On the stability of a plane plate under thrusts in its own 


plane, with applications to the ‘* buekling” of the sideseof a 


ship, b H Bryan (communicated by Ae E H Love) —On 
the g-stric$ defived from fhefelliptic and zeta functions of }K 
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and 4K, by Di Glaisher, F R &—-pD 
of any order%f the quaternion symbolseS and V, by Dr Taher 
—Steimer’s poristic systems of spheres, by Prof ¿G 
Mathews 

PARIS . 


Academy of Sciences, Dec 15 —M Heimite in the chair 
—The general relation gf the state and increase of population, by 
M Emilf Levasseur The relation ıs stated Between the number 
of births marriages, and deaths in France at dfferent periods , 
gun tls century It appears that the proportion of suicidal ẹ 
deaths 1s increasing, altheugh ıt 1s but o 75 percent The ille- 
gitimate births amount to 7 5 per cent in thé period 1871-88, 
this proportion being about the mean illegitgmacy of Ewopean 
nations The number o malt children born i4@known to be in 
excess of the number of female childgen , they become a minority, 
however, in the proportion of 57 to 61, because of the fact that 
the mean life of females ıs longegthan that of men All thes e 
statisticg are graphically represented —-Onethe anomalous pro- 
pagatio® of waves of sound, by M Gouy —On a modification of 
the electric gyioscope for the rectifi@ition of marine compasses, 
by M G Trouvé —On the presence of very small Quantities of 
aluminium ın cast-iron and steel, by M Adolphe ca —On 
the increase of the number of red corpuscles in the blo&d of the 
inhabitants of the high plateaus of South America, by M F 
Viault —On the development of the Copepodian patasite of 
Ascidie, by M Eugène Canu —On the localization of the 
active principle m the grain of Cruciferee, by M Léon Guignard 


s 
n the exterion to matrices * 


B*, 


—On the structure of Peronospore, by M L Mangin —O leami 


observations of the vaccine tubercle of Legummose, by M 





Prillieux —Synthesis of kainite and tachydrite, by M A de . 
Schulten —The depths of the Black Sea, by M Venukof 
ee "` 
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© THE COMMON SOLE e 


A Treatise on the Common Sole (Solea > oem con- 
sıdered boti as an Organign and as a Commodity 
Prepared for the Marine Biological Association of the 
United Kingdom by J T Cunningham, MA,FRSE, 
late Fell8w of University Cilege, Oxford , "Naturalist 
to the Association (Plymouth Published by the 
Marine Biological Agsociation, 1890) 


T handsome monograph. is (passing gover the 
“Joutnal”) the*first-fruits of the Plymouth Labora- 
tory rrom the very outset, the Marine Biological 
‘Asacfration has given a prominent place in its pro- 
gramme to economic matters In the speeches at the 
foundation meeting, held on March 31, 1884, in the 
rooms of the Royal Society, and again on the occasion 
of the opening of the Laboratory at Plymouth, on June 
30, 1888, the investigation of the habits and hfe-histoies 
of impoitant food-fishes, and other similar pioplems 
having a practical bearing upon fishing industries, was 
puteforyard as a primaiy function of the Association, 
and, w fact, the objects of the Association were officially 
stated to be “to promote accurate researches leading to 
the improvement of zoological and botanical science, and 
to an increase of our knowledge as regards the food, life- 
conditions, and habits of British food-fishes and mol- 
luscs” In response to this declared intention of dealing 
with the practical applications, the Fishmongers’ Company 
have giwaimgnost valued support to the Association from 
theebeginning, and have subscribed largely to the funds, 
while H M Treasury has added £500 for five years to 
ethe annual income, on certain conditions 
In order to carly out efficiently this economic side of 
their work, and to fulfil their pledge with the Government 
and the public, the Council of the Association determined, 
in the summer of 1887, to appoint a skilled naturalist (in 
addition to the Resident Superitendent, now Dnector), 
who would carry on investig&tions into the natural history 
of British marine food-fishes, under the direction of the 
Council To this post, Mr J T Cunningham, who had 
beeneengaged for some years at similar work in connec- 
* tion with the Scottish Maime Station at Granton, was 
duly appointed, with special instructions from the Council 
to investigate the life-history of the common sole, with a 
view to practical results, and with the object of preparing 
an illustrated monograph on this fish We now have the 
results of Mr Cunningham’s gnvestigations before us 
It ıs now pretty generally recognized that results of 
economic value in connecten with ghe fisheries can only 
be obtained, o1 looked for, as the result of properly con- 
ducted scientific investigations and caréfully collected 
statistics Thi8 first monograph issued by the Associa- 
tion 1s an excellent combigation of material from these 
two sources of knowledge It is a union of pure science 
and economics, made with the view of applying the results 
of scientifg stydy to the extremely practical question of 
iucreasing the supply of soles to the market , and we find 
that 1t discusses that most rmportaht food- fish from almost 
everyepoint of mew In determining the scope of the 
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siasm and energy the Association owes its existence and® 
its success, and who has now succeeded Prof Huxlgy in 
the presylential chair) 1s acknowfedged by the author an 
the preface 

The woikes divided into four parts, viz Taxqnomical, 
Morphological, Pionomical, and Economical The first 
part deals with the classification and the characteristics 
of flat-fishes in general, and of the sole in particular » 
Throughout the book there ıs evidence that it 1s wiitten, 
not for the professional biologist alone, but for the general 
public The descriptions are not always m purely tech- 
nical language, ang at the beginning of each section, or 
when a fresh subject is en®ered upon, such as embryology 
(p 84), we find a certain amount of dlementary explana- 
tion which cannot be intended for the specialist, but may* 
perhaps enable an intell.gent non-professional reader to 
gain a general idea of the nature, Opficts, and results of 
each investigation, although he is pot able to appreciate” 
all the detæls With the help of the hen’s egg, the proto- 
plasm &nd the food-yolk and the more important chenges 
which take place in the yougg embryo are explained in 
a manner for which many may be grateful who are dot 
aware of the significance of Kupffer’s vesiclé, andehavea™* 
no particular views on the nature of the periblast 
When, however, such explartations were being given, 
it would surely have been well to supplement the ac- 
count of how to draw up the specific desciuiption of a 
flat-fish by an actual numeiical example The table on 
P 15, 01 a part of it, or even a reference to it, might wth 
advantage have been given at the foot of p Io There 
1s no bibliography, beyond what naturally occurs in the 
taxonomy, and one 1s struck, ın some parts of the book, 
by the absence of any reference to the work of previous 
investigators, so that ıt 1s difficult to know precisely ,how 
much ıs put forward as original, for example, under 
embryology there 1s no mention of the eobservations 
made by Prof McIntosh and others 
In the morphological section there 1s a good stcount of 
the anatomy of the chief systems of the body, ın which the 
most interesting passages are naturally those. dealing with 
the modifications of structure caused by the remarkable 
asymmetry of the Pleuronectidze,” which was first ably 
elucidated by Dr Traquair more than twentyyearsago Mr 
Cunningham, fiom his detailed study of the eye-muscles, 
supports the view that tke twisting of the faci&l région of 
the skull, and the migration of the left eye on to the 
right (or upper) side in the adult is not the result of 
selection alone, but has been aide@ by the inheritance of 
characters or modifications acquired during he life of the 
individual But this does not seem to follow as a neces- 
sary consequence of his observations and argument For 
it 1s perfectly conceivable that anything which can be 
produced by tlee inheritance of acquned chgracters can 
also be brought about by the selection of congenital 
variations It is true that “a man cannot lift himselt 
up ina basket,” and that (p 53) * the eye-muscles could 
not by physiological effects have remoVed themselves 
bodily by their own action to a new position,” but $. 
thele were enoygh men in baskets they nfight occu 
piled up (“congenitally ”) in% such posittons“fnat some 


of them would fo:& a seres extending from the lower 
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level tg a nigher, and, simtlarly, a series of selected 
congenital variations in muscles may form a gradation 
from the original position to a new one J am not, how- 
ever objecting to a certain amount of inheritance of 


© a acquired characters coming in occasionally as aesecond- 


ary factor—it is what I have ‘always argued for of late 
years—-b&t ıt does not seem to me that the fresené case 
yields any fiesh evidence. 

It 1s scarcely correct to say (p 51) that evolu- 


® tionists are divided into two schools at present, those 


who would interpret all modifications as the result 
of natural selection alone, and those who belewe 


that acquired characters are mbherised and that the 


modification “would take place without selection, while 
selection could not produce adaptations without the m- 
heritance of acquired characters” (p 52) These are 
‘rather the two extremes, and many biologists—judging at 
least by recently pylaished opinions, and by the discus- 
ions in Section D at the last few meetings of the British 
Association—hold views of an intermediate nature 
Probably all grades of opinion between ghe two extremes 
discussed by Mr, Cunningham will be found represented 
amongst leading evolutionists 


s~ The remarks ın regard tg the origin of the follicle cells 


‘of thé ovum are of interest in view of the controversy 
which has long waged as to the origin of the folliculai 
epith%lium and the “testa-zellen” ın the Tunicata Mr 
Cunningham appears to incline to the view that the 
follicular epithelium 1s derived ın bony fishes, not from 
the germinal epithelium, but from amceboid lymph-cells 
in @he connective tissue In Ascidians the most recent 
authorities agree in 1egarding the follicle cells as homo- 
logous w.th ova, and as being derved from germinal 
eptthehum Another interesting point is the modifica- 
tion of the right dorsal branch of the fifth nerve, and its 
explanation (p 70) 

One would like to know on what principles Mr 
Cunningham*has used his italics It seems impossible 
to discover any from the book This 1s a minor point, 
but not altogether unimportant It ıs confusing to the 
reage: to have italics used inconsistently, and besides it 
renders the difference of type meanmgless We find 
italics used indifferently for family titles, generic and 
specific names (for which they might with advantage have 
been reta.ned), popular or local names, ordinary words 
requiring emphasis, and names of bones and other struc- 
tures But'the type ıs not even %ised consistently for all 
of these Why (on pe 50) should the “rect” muscles 
be in italics and not the “oblique” ? Why (top of p 67) 
should “ zxfundibulum” be in italics When “cerebellum” 
and “medul& oblongata ” are not, and why should “ Ayfo- 
Dphysis cerebri ” be favoured rather than “obi inferiores ” 
and “crura cerebri’s? Then, again, we find (p 68) 
“recti muscles” sometimes in italics and sometimes 
not ° s 

At the end of the section on morphology there 1s a 
description of PhylloneVa sole, a Tiematode parasite 
which frequently occurs adhering to the skin of ghe fish 
(as shown in plate v) By the way, why is there no ex- 
eplanation of the absence of Figs @ and 6a, which ought 
to illustrate this parasite, fiom plate xiv % The woodcuts 
on p 93 are probably thee missing figyres,ebut the matter 
asıt stands, wıthout any note of explanatiog, is rather 
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mysteriou Plate xıv and its deserfptidn do not tally, ° 
and the figure labelled 6 is evidently 7 

Under the head of Part III ,* Bignomical,” are interest- 
ing articles on the geographical distribution, the habits, 
fogd, parasyes, and enemues, the colours, and the breed- 
ing, aevelen, and growth of the sole Mr unning- 
han hag¢determined the spawning season of the sole in his 
district to be from the middle of February to the end of 
April, but McIntosh and Prince stage (Trans? R $ Edin, 
vol xxav, p 848) that off the gastern shor@s of Scotland 
the period extends to August Jhe observations on 
the colour, both in its detailed markings and its general 
effect, the, variations under dive$e circumstances, and 
the relation to environment, are particularly interesting, 
and the range, as shown in plates # to iv, ts certainly 
very wide Mr Cunningham finds that the ch€pge of 
colour which takes place when the fish 1s removed from 
one background to a differently coloured one ıs very 
rapid, a sole placed ın a white porcelain dish begutis to 
get hghte: almost immediately. 

The very beautifully colomed plates (plates 1 to 1.) 
which illustrate especially this section on colour, are 
reproguctions of water-colour diawings by Miss Annie 
Wilts, and no doubt the original sketches are even more 
aitistic representations of the actual objects If gne who 
has not seen the specimen drawn may criticize—anq ıt 19 
the very excellence that invites the critical spirit—gne 
notices an absence of sufficient ght and shade, and 
especially of high lhghts, ın plate ı It 1s all too much ét 
a dead level, asıf a steam roller had been passed over 
fish and gravel, and had reduced them to a mosaic, but 
this 1s a fault common to many chromo-lithographs. 
In the present instance the effect of the platgempgreatly 
improved by placing it at a considerable distance frem 
the eye Ifitis laid on the ground ın a good hght at 3 


or 4 yards distance and looked down on, it looks as real , 


and natural as can be expected from any representation 
which 1s produced by a mechanical process and there- 
fore wants the subtle vivacity of the artist’s actual hand- 
touch 

The fourth and last part, “ Economical,” is divided 
into? sections on artificial propagation, the sole fishery, 
and practical measures Looked at from the economic 
point of view, this most estimable fish 1s of interest to 
everyone It ıs said that many Ameticans come over 
to England every year for the express putpose of in- 
dulging in fresh fried soles for bieakfast Is it with a_ 
view of affecting the demand that Mr Cunningham tells 
us that our sole may have been swallowed by a Lop/zus 
a day or two before we meet it at table, and then dis- 
gorged on the deck of the grawler? It would*be kinder 


of him to reduce the market price (which appears to be > 


rising steadily, and has increased fourfold since 1856) by 
increasing the®supply af soles by some such process of 
artificial fertilization on a large scale as that proposed on 
p 147 Aconsiderable practical difficulty will, however, 
probably “be encountered ine she remarkably anenlarged 
condition of the testes in the male sole, and the difficulty 
of distinguishing the mult from mucus and sea-water, 
especially if the stripping of the fish 1s to bẹ comlucted by 
the trawlers themselves Everyone, both on the scien- 
tific and on thé economic side, will look with deep interest 
fpr the results of the further observat®ns and emperis- 
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ments to Be made by @he%staff of the Plymouth Laboratory nition of this princtple by a practica? teaeche? like Dr 
. “on these practical questions ° Sickels indicates that his Work is written ın accœ dance 
. A? few misprints (none of great moment) have been | with the most advanced ideas on the subject of teclinicale 
* noticed in reading @ver the book, viz “ectetmoid” | education . 


(p 53), “an” for on (p 61), “ Kupher’s ” vesicle (p 120), The author begins by givinggin Part I a sufficttntly 
and Fig 3 fer Fig 5 (p 123, fdt), while Ashp occwrs | detailed lescription ofethe,structure of wood of different e 4 
near the fot of p 50 in the phrase “ those d the dorsal | kinds, its composition and manner of growth, the season 
$ or right eye,” since the dorsal eye in the sole is the lest for cutting tfees, drying of wood, and warpi%g, ig proper- 
The book, as a whole, is goĝd, and forms an interest- | ties, measure, and value, with an account of the twenty- 
ing and important centribution to our slender list of | five kinds most generally used In describing wood- 
monographs Sf British arfimalg, and on account of its | working trades, he declares there are only two, carpentry 
economic side will, ne doubt, mterest a wider circle of | and jomery, carving and turning being only “adjuncts” 
readers than 1s usually the case with zoological works | t®jomery, a degradation cf wood-carving with wlfich we e» 
The Marme Biglogical Associatioh are to be congratulated | should suppose fev would agree It 1s difficult for us, 
on the appearance of their first memoir, and ft ıs hoped | with a magnificértt fougteenth century carved wood 
that others of the sertes will speedily follow image of the Virgin and Child befere us as we write, 
š e W A HERDMAN to comprehend what it has in common with “jomery,”, 
while, as regards turnery, the great and admirable work 
of John J Holtzapfel, certainly estat@ighes its claim to be 
an independentart “ Butthese be tufles” The principale 
MOCO WORKING part of the work, or about one hf@ndred pages, which 1s 
moe Exercises in Wood-working, with a Short Treatise on | copiougly flustreted with pictures which are all intelh- 
e Wood, written for Manual Trawning Classes in Schools | gible at a glance (not an enugrialte thing in such, works), 
and Colleges By Ivin Sickels, M.S, MD «New | 15, on the whole, without errors It treats of carpenters’ 
York D Appleton and Company London W | tools (those for wood-carving gre not included, but should, 
ne Alleneand Co, 1890) have been) and their use in detail, this portion being 
HEIS is, In some respects, a more interesting work admuably executed, the construction of joints, which 1s, 
an than its title would seem to mdicate Of late | om the whole, the most difficult and mteresting part*Of the 
years, since ıt has been recognized that manual or piac- wood-worker’s ait, being very well written The student 
tially industrial training of some kind should fom a who wishes, however, to be perfect ın this, should also 
. part of the education of every child, books of this kind | consult “Forty Lessons ın Carpentry Practice,” by Ca F 
* have greatly improved in every respect, because ıt has Mitchell (London Cassell and Co), a little book of great ' 
become more necessary to make them thorough in details, | Value The mysteries of the mutre joint, stretchers, 
ang at TRY same time present them m such clea and dowels, and dovetailing, have, however, never been 
succinct language that they may be perfectly intelligible treated more cleverly or clearly than by Dr Sickels 
to Youthful minds And as the interest in the subject of | Among remaining topics are drawers, framing—of which 
* technical education is rapidly increasing, and with it the | We have by no means enough, though “good, what there 
demand for good manuals, it 1s not without pleasure that | 18 of 1t”—laying floors, trimming, and the cgnstruction of 
we welcome a work which fulfils admirably what is re- | all the mnor details, such as doors, stairs, sashes, and 
quisite for its purpose The author, in an introduction hand-rails This portion of the work would bg of great 
, which we could wish had been longer, remarks that the practical value to settlers m the wilderness, who would 
tendency of modern systems of education is towards a often like to build fer themselves houses, yet know®not 
proper distribution of practical with theoretical train- | how We believe that the world, however, still lacks a 
ing—that ıs, manual with “literary ” education—and that work teaching men all the art of making shelters and 
the zad 1s to be aided ın its development by the action homes, from building wigwams or adjusting stones and 
. of the eye andhand “The prime object of all manual boughs for a mght’s lodging, up to log huts, Pictish 
traming 1s to aid mental development” ‘This is a very | “ beehives,” box coftages, “and so wider” »Awregards 
*, feat and little-known truth, which was first fully set | typographical details, paper, and pading; this work ıs all 
forth in a work entitled “ Practical Education,” by C G. | that could be expected 
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R Leland, ın which it was shown that, out of 110,000 chil- | e ° 
dren in the public schools of Philadelphia, the 200 who ° ° 
. attended ndustrıal art class@s, and who were chosen at BACTERIA 


* random for them, were thg first et all studies, such as 
arithmetic or geography, that 1s *to say, it has been 
proved by years of careful experiment of a very large 
scale, that 1f we take two children of equal capacity, fol- 
lowing the same studies in „pe same school, afid let one 
of these have at the same time from two to four hours’ ME enlaiged edition treat? of the whole 1ange of 
weekly training in design, modelling, wood-ca1ving, and pathogenic and to a certain extent also of non- 

carpenters’ work, &c , the latter will invariably take pre- | pathogenic bacteria in a fairly exhaustive manner The, 

cedence iff all ‘the ordinary school studies, so much ıs the | cla%sification, the chémical nature, the biol@gical char- 

mind mpressed by industrial art cultura The recog- | acteis, the methods used in eberr study, wotheff cultures e 
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Les Bactértes et leur rôle dans V Ebologte, ? Anatomue, et 
l Histologie pathologigues des Maiades Infectteuses 
Par A V Cornilet V Babes Thud Edition, in Two 
Volumes (Paris Félix Alcan, 1890) 
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and in st®inmng them in animal tissues, are described in a 


lucid hough rather a dogmatic fashjon The rô% and 
ethe hatue of the ré/e the pathogenic bactena play 
in 1elation to infectious diseases ag, as the title 
igdifates, the principal subjects of the book, and we 
have no hesitation in saymg tħat the authors have 
produced a very creditable work But ther egire a num- 
ber of diseas® of the lower animals described hêre, in 
which the demonstration of bacteria in microscopic 
sections through one or the other of the diseased organs 
1s sufficient for the authors to assign to those bacteria a 
specific character, more than this, every gianule which 
appeais stamed im those sections 1s regarded by the authors 
asamucrobe The exact proof, and even attempt at exact 
proof, that this 1s so 1s omittedgin mahy of these cases 
The illustrations accompanying the text are very 
„numerous, many of them in colours amongst these latter 
Some are very excellent and true to nature, eg those 
illustrating the chepfer on tuberculosis » Many others are 
edecidedly bad and erroneous, ¢ g Most of the illustrations 
of cultivations, and sofne of the sections stained ın one or 
two colours, while many others are baflly printed We 
fail to spe the use of such aeconfusing and diagrammatic 
cfowd of illustrations as form plate: The authoris give 


P wm Numgrous references to other workers, but there is, wethink, 


a rather large dose of reference to thar own works, such 
reference occurring in remarkable sameness In several 
instafices they do not seem to have read the orginal 
statements of their references Thus, for instance, Cornil 
and Chantemesse in 1887 described and illustrated the 
pathology of the disease known in England as swine 
fever, they describeit under the name of “pneumo-enténite 
des porcs,” both the name and the pathology of which 
disease have been minutely described and copiously illus- 
trated in the Reports of the Medical Office of the Local 
Goveinment Board for 1878-79, under the name of “1n- 
fectious pneumo-enteritis of the pig” If they had really 
read the textin that English Blue-book, and inspected the 
illustrations of the pathology of our infectious pneumo- 
enteritisęf the pig, they could not have failed to see 
that they are usıng the same name for the same dısease, 
viz®they would have recognized the ifentity of the Englısh 
and French disease, as a matter of fact, they give us 
erroneously to understand that our infectious pneumo- 
enteritis 1s the French “ rouget de porcs,” a disease utterly 
different from ıt 

There ase various assumptiong as regards the biology 
of certain specific bactena, for which not even an attempt 
at proof ıs undertaken? Thus the authors ascribe to the 
bacillus of diphtheria end the bacillus ef typhoid fever the 
powel to forg spores, and%his deduction they make from 
certain differentiated granules in the bacilli brought out 
by staining, but every bacterologist knows very well 
that such proof is Valueless, unless the alleged spores 
have been obser ed to be able to germinate, and unless 
certain e\perimental evidence (drying, heating, action of 
antiseptics) 1s forthcoming, no one would be justified in 
concluding that those gfanules in bacilli are spores 

Though the work, as has been 1emarked, 1 not all 


e chat could be wished, it nevertheless deserves to take a 


high placeaamongst the text-books on bacteriology Tis 
written M veay lucid stylesand abound§ in valuable and 
ouginal observations ° e ° 
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* OUR BOOK SHELF. , 


Verslag omtrent den Staat van ’S Lands Plantentiua. te 
Buitensorg en de daarby bekoorepde Inrichtingen over 
het Jaar 1889 (“ Report on the Condition of the State 
Gardens „at Buitenzorg”) (Batavia Government 
@rinting Pffice, 1890 ¥ R 

UNDER thd@able direction of Dr Treub, the author of the 

Report before us, the botamıc garden at Butenzorg in Java 

has developed into one of#the most importAnt establish- 

ments of the kind ın existence, and,has becofne an active 
centre of both scientific and practical botany The 
present Report rendeis an®account of the staff, publications, 
library, herbarium, museum, bota®ıcal laboratory, che- 
mucal-pharmacological laboratory, botanical garden, ex- 
perimental garden for®tials of trees pyoducing gutta- 
percha, towether with copious lists of plants and seeds 
distributed and received As usualeduring the past few 
years, a number of foreigners, chiefly Germana have 
occupied tables in the laboratory, having travelle®\from* 

Europe expiessly for the purpose of availing themsélves 

of the facilities there afforded for original researches 

This Report 1s recommended to botanists contemplating 

work in the t.opics W BH 


The Electric Light 
Holmes, M Inst,C E 


1890) 
QUITE recently we had occasion to refer to the rapid 
growth that has taken place during the last few years inthe 
development and application of electricity, and at the 
same time we gave an illustration of one of the latest 
forms of gas-engines for its production, This wérk 
places before the reader (who ıs assumed to be quite 
ignorant of electiical science) a popular and intelliggnt 
account “of the means used for producing electric light ” 
The author, at the commencement, conscious of the 
difficulty of employing technical terms, explains each in 
simple language, so that then meanings may be fairly 
grasped by the reader ee 

After showing how electricity can be produced “by 
batteries, he explains how it may be produced «by 
mechanical means, leading up to the latest forms of., 
dynamos A very meagre description ıs given of these 
dynamos, descriptions of which, if they had been more 
fally treated, would have added great interest to this part 
of the work 

Conversion of electricity into light, and storage of elec- 
tricity, are the subjects of the next two chapters, ın the 
forther of which are described the various lamps employed 
in lighting, with an account of the many self-adjusting 
arrangements for the purpose of keeping the carbon 
poles at a constant distance fiom each other The re- 
maining chapters deal with the distribution and measure- 
ment of electricity, testing and necessary precautions, and 
selection of light, in which the seleetion of lamp and the 
aniangements for any particular purposes are discussed 
The author also treats of motive power and cost, concern- 
ing the latter of which he gives some interesting statistics 
relating to the comparison of gas and electricity, ‘ 

On the whole, the author®has produced an interesting : 
book, which explains ın a simple manner the elements of 
electric hghting b 


Maps and Map-Drating. By Wiliam A Eldeiton. 
“ Macmullan’s Geographical Series” §London Mac- 
millanesand Co, 1890) 


THIS httle book will be fourd*to form a most useful sup- 
plement to the works on geography published in the same 
series In it an excellent brief account 1s given concern- 
ing the history of maps from the records of,the Egyptians 
down to the present day Then follow various methods 
of making suiweys, incltiding descriptions of the various 


nstrumenits employed, such as the prysmatic compass 
Ld 


Fifth Edition 
{London Bemrose and Sons, 


By A Bromley „a 
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theodolite? sextant, S@ “In the section qp the globes, a 
“short summary 1s given of ancient and curloys globes, 
succeeding which are descriptions showing how latitudes 
and longitudes, day agd neght, &c, are measured, also 
the principles of great circle sailing Part iv deals with 
map-drawing, ın which a brief but plain description 1s 
given of the warious methods of Brojection, suh as ortho- 
graphic, gnomonic, stereographic, conical, kc , refer- 
ence also 1s made to the diffeyent symbols uSedan map- 
drawing The last two parts teat of map copying and 
memory-majis, of which the latter will be found of great 
importance, foy, by using the method adopted, and carry- 
ing out thessuggestions, thé leasner may remember much 
that might otherwise be forgotten 


Krystallographisch-chamische Tagellen Von Dr A Fock 
(Leipzig Wilhelm Engelmann, 1890) : 


THIS httle work of wnety pages supphes a much-needed 
want 1m chemical crystallography The increase of late 
*yearffh the number of origimal memoirs, describing the 
crystallograpical characters of newly-discovered chemical 


compounds, and pointing out 1elations between many of 


the longer known ones, has been so great that the teat- 
books now in use, such as that of Rammelsberg, are very 
much out of date Dr Fock presents the data acquired 
up to the present n a very condensed and easily referable 
form, a form, moreover, which at once exhibits such 
relationships as have been noticed between chemical 
composition and crystalline form The tables will be 
found tg include brief desci:ptions of all the more 1ecent 
«meaqgurements contuibuted to the Zertschrift fur Krystal- 
lographze, as far as regards the crystalline system and 
the elements of the crystals measured The arrangement 
adopted 1s somewhat similar to that in Groth’s ‘‘ Tabel- 
lagischer Uebersicht des Muneralien,” but including in 
addition almost all the known chemical salts, and all the 
measurements of organic compounds yet made The 
information fiunishea concerning each of the compounds 
mentioned consists of (1) ıts symmetty, (2) the ratio of 
its axes, (3)the axial angles of monoclinic and triclinic com- 
pounds, and (4) the observer by whom the measurements 
wete made In many places, where important relations 


e have been noticed, additional information of a character 


extremely useful for lecture purposes 1s given It 1s quite 
evident from the whole character of the work that great 
care and a large expenditure of time have been involved 
in its preparation, and those who are interested in the 
subject must feel greatly indebted to Dı Fock for collect- 
ing such a valuable store of information in so handy a 
form R A E TUIrON 


. LETTERS TO THE EDITOR 


(The Editor does not hold himself responsible for opinzons ex- 
+ pressed by hes comespondents Nether can he undertake 
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to return, or to correspond with the writers of, rejected ' 
manuscripts intended for thes or any other part of NATURE, ' 


No notice 1s taken of anonymous communications | 


S Mf Wallace on Physiological Selection 


By his second letter Mı Wallace leaves no possibility of 
doubt touching (1) the manyfest agreement, and (2) the alleged 
difference, between his recent theory of cross-ypfertility ın rela- 
tion to the origin of species, and the precedyig theory on the 
same subject, as published by Mi Catchpool, Mr Gulch, and 
myself ° 

(1) The manifest agreement §onsists ın supposing,*as he says, 
that some amount of infertili® characterizes the distinct varieties 
which are in process ot differentiation into species , and that such 
**meipient infertility” 19 of so much importance in this ‘‘ pro- 
cess of differentiation” that its absence may be regarded as one 
of the usMal causes of the failure of varieties to become deve- 
loped into distinct species . e 
(2) The only pomt of difference alleged 1s, that while Mr 

“xo 1405, VOL. 43]. ° 
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Walface says this mciprent infertility cat? zæver anis¢ alone, or 
except in association with some other and preceding varietal 
difference, we (according to him) have 1epresented that st must 
always arise ‘‘ alone} in an otherwise undifferentiated spécies,” 
and therefore always constitute the szfza/ change .n the way of 
varietal divergence ° S 
Such being the only pomt of diffesence alleged, it 1s obvioys 
in the first place that the allegation, even if valid, has reference 
to a point of but secondary importance For if we are 
all agwed tl@t the ‘incipient infertility,” wheneva it does 
arise, 1s a factor of*such high importance in the orgination of 
species as Mr Wallace now admits, surely the question whether 
it can ever ause before (or can only ause after) incipient varietal 
characters of any othe: kind becomes a question of compara- 
tively little consequence But now, ın the second place, the 
allegation ıs not valid, being, ın fact, the very opposite of the 
truth Taking first my own presentation of the theory, Both in 
‘the original paper*and in the summary of .t published in 
NATORE,” I not only,eapressly stated, but carefully argued, that 
the incipient infertility may Arise ether before or after variations 
of any other hind , and, in order to emph@size this distinction, I 
devoted one part of the paper to the first class of cases, while, 
relegating to another part my cansideration of the second class 
Therefore it 1s merely by an eclectic metha of quotation that Mı 
Wallace now represents that I began by %tting forth only one 
side of ‘* phystological selection,” or the cases where incipiente 
infertihtyis the priorchange Why he shuld persistentlyignore all 
the other paft of thg same paper, or the cases where I show that n- 
cipient fnfertilty need not be the priog change, I do not care to 
inquire But at least the omissien cannot be due tu any want of 
clearness on my part, inasmuch as ın his first curricsm of she 
paper, which he published sevegal years ago, hg displayed a 
complete understanding of what I had said upon this ponf4 
After this much explanation it seems almost needless to say 
that I stand by every one of the “eight quotations ’ which Mr 
Wallace has gwen For ‘‘it [still] appears to me mwth the 
more 1ational view that the piimary specific distinction 1s lıke- 
wise, as a rule, the piimordial distinction, and that the cases 
where it has been supeuinduced by the secondary distinctions 
are comparatively few m number,” ‘it 1s [still] on what may 
be called spontaneous variability of the reproductive sysfm 
itself that I mainly rely for evidence of physiological selection ,” 
I still continue to ask, ‘* Why should we suppose that, unlike all 
other variations, 1t [ze the physiological va~iation] can never 
be independent?” And so on thiough all the eight selected 
sentences, provided that any regard at all be paid to their con- 
text and relation to othe: parts of the paper For no one of 
these sentences ın the smallest degree affects the position which 
fiom the first I have consistently and persisteptly held—viz 
that ıt makes no aifference to the theory in what proportional 
number of cases the physiological change has been the prior 
change Indeed, the zzmedtat. context of the first @ the above 
quotations sets forth that ıt would make no difference to the 
theory even 1f we w@re to suppose that m so case ca® tke 
physiological change have been the prior change? In other 
words, it 19 expressly stated that, even if we were to adopt the 
identical opinion on which alone Mr Wallace now relies as 
constituting any difference at all between his theory and my own, 
sull the latter, in its “principle” or “essence,” would be in 
nowise affected Yet Mr Wallace now accuses mg of ‘fan 
absolute change of front ’®on the sole ground that T repeat these 
statements ! 3 
So much for my own paper Mr Catchpools enunciation of 
the theory was much too brief to admy of any fair criticism of 
the kind which MY Wallace now passes upon it But Mr 
Gulick’s elaborate essays—which he abstains frong mentioning— 
are qute another matter, and, as stated in my last letter, they 
considered much more fully than mine had done the subordinate 
< T Ag,‘ Mr Romanes then goes on to argu® that, as a rule, these physio- 
logical variauons are those which occur first, and form the starting point of 
new species He @dmits that in some [‘ possibly in many’) cases sterity 
may be a secondary character, due perhaps to the ccns@Mtutional change 
indicated by tiecaternal Variation , but even im that cise physiological selec- 
tron playsan equally important part, because if it{z 2 the incipient inferulty] 
does not arise, either coincidently with the grdinarw external variation, or as 
a consequence of 1t, then that variation will not be preserved, but will rapidly 
be extunpeushed by intercrosin, with the parent a (fortnightly Res 
wut, 1286 p 302) This bnef extract is enough to show how widely Mr 
Wallace s first represer tation of my ‘‘ o.iginal paper” differs from his last, 
asgegards the only point nog in question oe 
= See Narunt abstract, vol xyuv p 339 ® 


3 There are severaf other distortions of my views in Mr yy” olace’s setter, 
but space prevents ne from dealing with ghem 


a* 


» 


e which are expressed eher here or m ‘Barwinism ” 
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question at present besre us Jn the rgsult Mr Gulick eom- 
pletely am@ed.with “me, that ıt cannot signify ow or when the 
physiological vaiation of mtia cross-infertility auses , for to 
whatevtr causes ıt may be due, and at Whatever zme in the 
"process of varietal divergence ıt may first occm, ıt must alike 
furmsh as highly important a condition to the origmation of 
specees as Mr Wallace has eventually himself assigned to ıt 
SI say “‘eventually,” because Mr Wallace has newer before 
expressed himself to the effect that,*in his opinion, cross-infertility 
is a facto, of such prime importance in the originatgon of species 
Why has‘he neter done so? Surely the matter 1s one of suf- 
ficient magnitude to have justified some mention in one or other 
of the many valuable ‘‘ contributions” which he has made to 
the theory of evolution Or, not to go further than his past 
criticisms of my own paper on the subject, what pages of con- 
troversy he might have saved ın this journal and elsewhere by 
statings at any time within the last four years, that he had fo 


em disagreement with me touchirg the probable occurence, and the 


important consequence, of some degree of ipfertility characteriz- 
ing varieties which afterwards, and gn this account, develop into 
species , but merely doubted whether any degree of infertility 
could ever arise before differentiation of some other kind had 
begun to take place Such criticism would have been mild 
indeed But hitherto the crown and front of opposition to the 
theory of physiologigl@election has been that, ın representing 
cross-infertilhty as a factor of any great importance in the ori- 
gimation of species, the theory ıs not only untrue in itself, but 
tends to “‘ shrivel up natural selection to very small @mensions ” 
Now, however, criticism ‘changes front” ” It is noelonger 
demed, but actually uph@ld, that ‘selective ferthiy” is as 
highly nfiportant a ‘ co-operative cause in the origination of 
species” as I have ever claimed , and the new attack is directed 


® aply tg a vers*subordinate pouf—a point, moreover, which both 


Mr Gulick and myself had expressly anticipated, fully discussed, 
and shown not to belong to ‘the essence of the theory ” 1 
Oaferd, December 22, 1898 GEORGE J ROMANES 


Molecular Dispersion 


In the notes that appeared ın your journal of December II 
(p $33), you gave a very full account of some papers lately 
published in the Bulletin de la Société Chimaque de Paris, on 
optical dispersion, by Messis Barbier and Roux 

This investigation 1s a remarkable stance of how laborious 
and intelligent work may be a'most wholly thrown away for 
want of the knowledge of what has been previously done in the 
same direction The authors commence their first paper with 
the astounding statement ‘‘ Dispersion has never been studied 
from the point of view of the relations which connect this phy- 
sical property of bodies with their composition, their molecular 
weight, and their chemical constitution” This, however, was 
attempted ka Sır Jobn Herschel more than half a century ago, 
though with little success and most of the scientific men who 
have est elucidated the subject of molecular, refraction, such as 
Mascart, Bruhl, and Nasini, have paid some attention also to 
dispersion Mr Dale and I gave numerical values for dispersion 
equivalents, analogous to Landolt’s ‘‘refraction equivalents,” 
for CH, Cl, &c , as far back as 1866 The dispersion of 1s0- 
meric bodies was treated by me m 1881, and within the last 
few years I have communicated papers on the subject of mole- 
cular dispersicg to learned Societies 9 England, Fiance, and 
Switzerland Some of the substances worked on by Messrs 
Barbier ard Roux have ngt, I think been optically examined 
before, but the value of their careful observations 1s much 
diminished by their having measmed two lines of the tin spec- 
trum, instead of the A and H@of the solar spectrum, or the a 


1 PS—Mr Wallace alludes to my “standards of scientific reasoning 
and hterary consistency” As regards the former, I am satisfied with 
a full and independent corroboraticn by a consistent and a logical 
mind As regards the latt@, it 1s enough to quote the concluding 
words of my reply to Mr Wallace’s first criticism of four years ago — 
“The wai feature of the theory ıs what my paper stæ@es it to be—viz 
that stenlity with® parent forms 1s one of the conditons, and not always 
one of the seszdts, of specific differentiation Buf af so, 1s st not evident 
that all causes which induce sterility are comprised bv the theory, whether 
these causes happen to affect a {gw individuals sporadically, a number of 
individuals simultanecusly, or even the majority of an entire species?” 
(Nineteenth Century, January 1887) And 3s st not equally evelent, as 
elsewhere stated, thatit does not sigmfy whether the stenhty arises before 
or after the ‘differentiation’ has begun, seeing that, in either case, with- 
owethe sterility the differenuation (as Mr Wallgce now says) will usually 
fail to proceed to@he fcrmation of distinct species’? Ihave no space to dis- 
cuss Mr Darwin's views on this subject , but assuredly th@y are far from those 
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and y of that qf hydrogen, thus Shar results cafnot easily 
be compared with the hundreds of m@asufements of dis-® 
persion ahfady published by others They have unfortunetely 
employed Cauchy’s formula, and have taken as the ‘‘specific 


dispersive power,” a that is, Cauchy’s B divided by the density 


ofghe of instead of ma, the differente between the 
(3 

tefractiog oğ two lmes divided by the density Bruhl com- 
mesed to work in the same way, but shows,in a paper in 
Luebig's Annalen for Augu& 1886 that the methpd 1s unsatis 
factory The generalizations of our present authors are definite,. 
and apparently coirect, but they gould have bæn mostly fore- 
seer and explained if they hfd more clearly graspef the idea of 
molecular dispersion ° 

In the early summer J sent Messrs Barbier and Roux copies- 
of my papers on the subject, on August 1 thgy acknowledged 
receipt, ro agate to refer in a forthcoming paper to previous 
work As the pape: reviewed in NATgRE appeared in a pre- 
liminary abstract ın the Comptes rendus of July, it 1s evident 
that they have yet something to bring before the public = . 

J H GLADS10NE 
17 Pembridge Square, December 27, 1890 


Weighing with a Ternary Series of Weights 


In a former communication (NATURE, November 13, p 30) 
I omitted, ın order to avoid prolixity, to show how readily any 
given numbe: may be expressed ım the notation there: proposed 
To effact this, ıt 1s only necessary to express the given number 
in the ternary scale, and then, beginning on the ught, to substi- 
tute for 2, wherever it occurs, ~ 1, whilst increasing the previeus. 
figure by 1 When 3 occurs in the application of this ryle, it. 
must of course be replaced by o, the previous figure being again 


increased by I s 
Examples — 
4115 1n ternary notation I112, m new notation I @ 
500 s js » 200112, ” is Vio 
71 i 93 35 2122, as 93 1olol 


Or (still more briefly) in dividing by 3, to express the number 

















ım the ternary scale, we may substitute for the re der 2, 
wherever it occurs, — I, and increase the quotient by I è 
Examples — 
e 
425 474 500 
142 remainder — 1! 158 remainder | 167 remainder - I 
47 EES I; 53 5” =I 56 »” TE D 
16 js - 1; 18 34 -1| 19 i -1 
5 ž » tl 6 y of 6 y I 
2 ” -1! 2 ” o 2 5y o 
I a -I} I s3 -1 I ai -1 
Oe ,, 1! o ig. 1 o iy 1 
3+27 +729 H a y 27 +729 
~ (194814243); 7297 (3494243) | _(143+9+243) 
Bradford, December 13, 1890 e J Wits + 


Pror EVERETT’s rule (NATURE, December 4, p 104) 1s need- 
lessly complicated All that ıs necessary 1s to egpress the 
given weight in the teinary scalg with digits that are either o, 


+1,or—1 His example is thus solved — 
3)500 °. % 
3)167 - 1° s 
ra e 
3)56 - 1 ` 
39 ~ 1 
36 +1 ee 
3)2 +0 
I= or 500 = IToriii ternary 
= 729 — 243 +27 -9e 3M 
We thus see generally that, to express weights in units and 
powers of #, we must be provided with 42 or $(% — 1) balance- 
a ` . 
e e e® 
. 
Ld 
. «8 


eel 


` 


” 


. 
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e #18 odd . 


š m my, flossession 


e rocks, in which the soda-felspars occur principally, that these 


` ; ` 
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e 
weights ôf each sort, according as 2 1s even or odd, and that 
then any given weight gare be expressed in a single way only if 
° e REB 
e 


. 

Tam glad to have ejicited a simple and direct rule for the 
required distribution, to obviate the necessity of a tedious tenta- 
tive process, or of the reference to tables suggested in Mr 
Wilhs’s first Igtter My own rule @ffected the qpsired obygct, 
but the device of admitting negative as well Æ positive re- 
mainders ih the successive divisions by 3 1s a de ed 1mprove- 
ment R E B’s method 1s iderftical with Mr Willis’s sæond 
method, and j8 undoubtedly the b&t Its relation to my method 
1s seen by noting that $2” ~ 1) is ternary 1111111, which, being 
added to rio1gri, converts jt into 2012000 My rule might 
have been g@neralized by adding (imstead of rhe least value) any 
value of 4(2” — 1) that exceeds the given weight 

In connection with Mr Wilhs’s suggestion (in his first letter) 
of tables for finding what number g person has thought of, I 
may mention that I published through Simpkin ami Marshall, 
neatly forty years ago, @ set of 4 cards for this purpose under the 
name of ‘‘ Sibylline Leaves,” of which a few specimens are still 
Taking advantage of the fact that weights of 
I, 3, 9, 27 will make up any integer from — 40 to + 40, that ıs 
81 different integers when o ıs included, the numbers on the 
cards ran from I to 81 The computation consisted ın taking 
41 to start with, and adding or subtracting 1, 3, 9, or 27, two 
kinds of type being employed to distinguish between addition 
and subtraction J D EVERETT 





The Composition of Sea-Water 


to the subject offer some explanatıon of the fact that the water 





COULD any readeı of NATURE who may have given atfention | 
i 


of ‘the æa contains such a very large excess of sodium salts 


“relatwely to salts of potassium ? 


Many of us have thought about the question, and heard it 
discussed, but I am not aware that any satisfactory conclusion 
has been arrived at 

@ think it is usually assumed that the salts in the ocean have 
been mainly derived from the solutions carried in by rivers, 
solutions formed during the waste of rocks at the surface, or 
brought up by springs Alkaline salts ın such solutions will be 
principally due to the decay of felspars , and if we consider the 
rocks of@tim, earth’s crust, we find that the potash-felspars very 
mech exceed ın quantity the soda-felspars It used to be con- 
sidered that ın earher geological periods the “acid,” mainly 
potash-bearmg rocks, so enormously exceeded the “basic” 


latter were relatively quite insigmfcant in amount Later 
petrographical work tends to show that this preponderance may | 
not have been so large as was once supposed, but still there is | 
no question that the excess of the potash-bearing rocks was, ! 
and is, very great We might therefore look for more potash ' 
than soda in the drainage waters We find, however, that in 
the sea, and in the rivers, the reverse ıs the case Instances 
are, indeed, quoted (Roth, ‘Chemische Geologie’) of vers 
with more potash than soda in solution, but only as exceptions, 
and at points where only granite and gneiss had been drained 

Tis excess of soda in river-waters may be explained by the 
fact that though more potash-rocks are exposed than soda-rocks, 
yet the more rapid decay of the soda-lime felspars causes the 
“proportions of the diss@lved salts to be such as we find them, 
though this would hardly suffice to explain the great difference 
we find in the ocean 

Some people, again, assume that the composition of sea-water, 
though it may have been modified by the river-waters, 1s due to 
the constituents which were congained in the original first ocean 


e as it condensed on the surface of the cooling earth—-the 


“Urmeer” of the Germans, and Roth points out, in dis- 
cussing analyses of river-watérs and sea water, that the composi- 
tion of the former 1s such that they never could be the cause of 
the present composition of the latter 

This gomg PR to the orginal ocean may be, as indeed ıt 
seems to be, the only explanation open to us, but it $ not with- 
out its weak points If pofa h-salts so greatly exceed soda- 


salts ın the earth’s crust now, we may assume that the same ' 


relative proportions existed, more or less, when the whole mass 
was still gaseous, and it 1s not easy to see any reason why 

when coofng and condensation had allowed of the formation of 
a mass of molten silicates, the sodium-salts ghould have re- 
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mained in great*excess in the still uncotdensed hdited atmo- 


sphere out of which the ‘‘ Urmeer”@ would eventually be 
deposited on the cooling crust Mere difference @f volatility 
of the respective salts would nt suffice to account for tyis, and 
if we are to take the*hypothesis at all, we must perhaps sgssume 
that when a low enough temperature had been reached to allow” 
of the combinatid’n of the respective elements to,molten silicates, 

the potassium, as the stronger base, gvould be taken more largely 
into the$e combinationg by preference to the sodium, whfch 

would partly remam ın the still mtensely heated atmosphere, to 

be condense@ with other vapours at a later period. ° 

e 


Birds’ Nests 


In addition to your ‘‘cunous places for birds’ nests,” I give j 


you my own experience between 1842 and 1882 at Highfield 
House, Nottinghamshire . 
Redbreast for four,consecutive years on a shelf 
Redbreast in a fern (Platycerium alzcorne) for four consecutive 
years Greenhouse ° e 
Redbreast in a Strehisea regina plant ¿Greenhouse 
Hedge Warbler in a tall Fuchsia in a greenhouse, 
Chiff Chaff in a fern (two years) ° 
Pied Wagtail on a shelf in vinery (two years) 
Flycatcher on hinge of door (ten cons@eugive years) 
Flycatcher on ledge of thermometer stand (three yeas) 
Wren ın a Dantels’s hygrometer stagad 
Shirenewton Hall, Chepstow E J Lowe 
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Butterflies Bathing, . 
In answer to the inqury of Mr G A Fieeman (NATURE, 


vol xln p 545) asto the food nd habits of Pafilo manlgay- 


anus, the butterfly which has been observed to visit water ap- 
paiently for the purpose of performing its ablutions, I may 
mform him that the species 1s contmonly found about Sydney, 
where it feeds in us larval condition on the camphor laurel 
{Laurus camphora), and the tender shoots and leaves of the 
orange. It certainly is not aquatic during any part of its hfe, 
nor do the plants upon which it feeds grow near water, the 
insect simply follows the example of its brothers, depositingeits 
eggs singly, and undergomg the transformations on the food- 
plant as any reasonable butterfly should Mr G Lyell’s note 
as to the bathing habits of P macleayanus ıs most interesting, 
and as far as I am aware the observation 1s entirely new, al- 
though many butterflies of the family Lycsenide frequent pools 
on very hot days, settling on the mud at their margins, probably 
in search of a little moisture Only recently at Toowoomba, in 
Queensland, I noticed a number of Holochila absimelts settled 
about puddles formed on the roads by a passing shower 
A SIDNEY OLLIFF 
Department of Agriculture, Macquarie Street, Sydgey, 
November 11, 1890 
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! THE RESEARCHES OF DR R KCENIG ON THE 


PHYSICAL BASIS OF MUSICAL SOUNDS* 
I 


è — 

N OT often does it fafl to the lot of a scientific man to 
become the mouthpiece of agother whose researches 

have lasted over a quarter of acentury, yet this 1s the 
enviable position en which I find ntyself on this occasion 
as the spokesman of Dr Rud€lph Koenig, who is known 
not only as the constructor of the finest acoustical instiu- 
ments ın the world, but as an investigator of great origin- 
ality and distinction, and autho: of gumerous memoirs on 
acoustics Dr Keemg, who has of late made very m- 
portant contriButions to our knowledge of the physical 
basis of music, using apparatus immeasurably superior to 
any hitherto employed in experimental investigations of 
this subject, has on various occasions, when I have visited 
him in Pans, shown me these instrumenty and repeated 
to me the results of his researches Important as these 


*By Prof Silvanus P *Thompson (Communicated gy the author,” 
having been read to tae Physical Soctety of London, May ro 18go ) 
e - 
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are, they are all too jittle known im this country, even by 
the profesors of Physics It was, th€refore, with no fittle 
satisfaction that the Councib of the Physical Society 
learned that Dr Koenig was willing.to send over to 
London for exhibition on this occasion the instruments 
and appaiatug used in these researches *And their satıs- 
factfon to-day 1s heightgned by the fact that Dr Koemg 
has himself very kindly come owr to demonstrate his 
own researches, and has given us the opportunity to wel- 
come him pegsonally amongst us e ‘ 

The splendid apparatus around mt belongs to Dr 
Keenig, and forms but a very small part of the collection 
which acorns his a¢é/zer on the Quai d’Anjou He lives 
and works ın seclusion, surrounded by his instruments, 
even as our own Faraday lived and worked amongst his 
electr and magnetic apparatus His great tonomete, 


* now neaily completed, compuises a setpf standard tuning- 


forks, adjusted each one by lis own hands, ranging from 
20 vibrat.ons per second up tomearly 40,000, with perfect 
continuity, many eof the forks bemg furnished with 
sliding adjustments, so as to give by actual marks upon 
them any desired number of vibrations within their own 
limits Beside thrg colossal masterpiece, Dr Koonig’s 
collection includeS several large wave-suens, and mnu- 
“merable pieces of apparatus im which his ingenious mano- 
metric flames are adapted to acoustical inyestigauon 
Theie also stands his tonometric cldk, a tupepiece 
governed, not by a peilulum, but by a standard tunmg- 

fogk, the iate of vibration of which it accurately records 
It 1s not surprising that one who lives amongst the 


° 
œ ins#aments of his own cré&tion, and who is familar with 


their every detail, should discover amongst their proper- 
ties things which others whose acquaintance with them 1s 
less fatimate have either overlooked or only imperfectly 
discerned If he has in his researches advanced pioposi- 
tions which contradict, or seem to contradict, the accepted 
doctrines of the professors of natural philosophy, it 1s not 
thgt he deems himself one whit mote able than they 
to offer mathematical or philosophical explanations of 
them it is because, with his unique opportunities of 
ascertaining the facts by daily observation and usage, he 
1s impelled to state what those facts are, and to propound 
generalized statements of them, even though those facts 
and generalized statements differ from those at present 
commonly received and supposed to be true 

At the very foundations of the physical theory of music 
stand three questions of vital importance — 

(1) Why is it that the ear 1s pleased by a succession of 
sounds belonging to a certain particular set called a 
scaje? Š 

(2) Why 1s it that when two (or more) musical sounds 
are simultaneously sounded, the ear finds some combina- 
tions agreeable and others disagreeable ? 

(3) Why -s it that a note sounded on a musical instru- 
ment of one sort ıs different from, and 1s distinguishable 
from, the same note sounded with equal loudness upon 
an instrument of another sort? © -> 

These three queries involve the origin of melody, the 
cause of harmony, and the reason of ¢zmbre 

The theories which have been framed to account for 
each of these three feat@res of music are based on a 
double foun@ation—partly physical, partly physiological, 
With the physiological aspect of this foundation we have 
to-night nothing to do, being concerned only with the 
physical aspect What, then, aie the physical founda- 
tions of melody, of harmony, and of timbre? Demon- 
strable by e\periment they must begin common with all 
other physical facts, otherwise they cannot be accepted 
as proven What areethe facts, and how can they be 
demonstrated ? 5 

We are not here, however, to fight over again the 

epattle of the temperaments, no: do I purpose to enter 
upon a disaussion of the ongin of melody, which, indeed, 
a 
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I beheve to be associative 1ather than physical. I shall 
confine myselfgo two matters orfly, @vith which the recent 
reseaicheg of Dr Koenig are concerned—the cause of” 
harmony and the nature of timbres Returning, thea, to 
the ratios of the vibration nembgs of the major scale. 
we may note that two of these, namely, the ratios 9 8 
and i5 8, ghich correspond to the intervals called the 
mejor whol tone and the seventh, are disaonant—or, at 
least, are gsually so regarded It will also he noticed 
thag these ‘particular fractions are more complex than 
those that iepresent the consonant intervals This 
naturally raises the question Why zs zt Mat the con- 
sonant intervals should be represented by yitios made up 
of the numbers 6, and èy nd others ? ° 

To this problem the only answer for long was the 
entuely evasive and metaphysical one that the mind 
instinctively delights i@ orde: atd number The tive 
answer, @ rather the fist approximatfon to a true 
answer, was only given about forty gears ago, when von 
Helmholtz, as the result of his ever-memorable resgarches 
on the sensations of tone, returned the reply Ascazuses 
only by fulfilling numerecal relations which are at once 
eraci and simple can the “ beats” be avoided which are 
the cause of dissonance The phenomenon of beats 1s so 
well known that I may assume the teim to be familiar 
An excellent mode of making beats audible to a laige 
audience ıs to place upon a wind-chest two organ-pipes 
tuned to v/, = 128, and then flatten one of them shghtly 
by helding a finger in front of ıts mouth Von Helm- 
holtz’s theory of dissonance may be briefly summarized 
by saying that any two notes are discordant if their vikra- 
tion numbers are such that they pioduce beats, maximum, 
discordance occurring when the beats occur at about 
33 pei second, beats if either fewer than these, or mere 
numerous, bemg less disagreeable than beats at this 
frequency It 1s an immediate consequence that the 
degree of dissonance of any given interval will depend on 
its position on the scale For example, the interval of 
the major whole tone, represented by the 1atio 9 8, pro- 
duces four beats per second at the bottom of the piano- 
forte key board, 32 beats per second at the mi@€ff@ of the 
keyboaid, and 256 beats per second at the top Such*an 
interval ought to be discordant, therefore, in the middle 
octaves of the scale only 7 

To this view of von Helmholtz it was at first objected 
that, ıf that were all, all intervals should be equally har- 
monious provided one got far enough away from being in 
a bad unison fifths, augmented fifths, and sixths minor 
and major, ought all to be equally harmonious This no 
musician will allow To account for this von Helmholtz 
malees the further suppositi8n that the beats occur, not 
simply between the fundamental or prime tones, but also 
between the uppe: partials which usually accompany 
piume tones This leads me tọ say a word about upper 
I believe many musicians 
use these two terms as synonymous, but they ought to 
be carefully distinguished The term ha:monics ought 
to be rigidly reserved to denote higher tones which stand 
in definite harmonic relations to the fundamental tone 
The gieat mathematician Foure: first showed that any 
truly periodic function, however complex, could þe 
analyzed out and expressed as the sum of a certain 
series of periodic functions having frequencies related * 
to that of the fundangental onefirst member of the senes 
as the sunplemumbers 2, 3, 4 5, &c Thuty years later, 
G S Ohm suggested that the human ear actually per- 
forms such an analysis, by virtue of ets mechanical 
structures, upon every complex sound of a periodic 
character, resolving it int®®a fundamental tone, the 
octave of that tone, the twelfth, the double octave, &c 
Von Helmholtz, armıng himself with a senes of tuned 
1esonatois, sought to pick up and recognize as members 
of a Fourier series, the higher harmonics ôf thè tones of 
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various 1fStruments @In®his researches heggoes over the 
*sround previolsly” traversed by Rameau, Sipith, and 
Young, who had all observed the co-existence, m the 
tones of musical instguments, of higher partial tones 
These higher tones correspond to higher modes of vibra- 
tion in which the vibratile organ—string, ged, or arr- 
column — suladivides into two,*three, fou} or moe 
parts Sech parts naturally possess greatefl frequency 
of vibration, and their higher fones, when tHey eo exist 
along with the lower or fundargental tone are denomin- 
ated upper Prrizal tones, thereby signifying that they are 
higher ın the scale, and that they correspond to vibra- 
tions z# pws Itisto be*regsetted that Prof Tyndall, 
ın his lectures on gound, rendered von Helmholtz’s 
Oberpartialtone by the term overtones, omitting the most 
significant half of the*woid Tę avoid all confusion in 
the use of such a term I shall rather follow Br Koenig 
in speaking of thes@as sounds of subdivision And I 
must grotest emphatically against calling these sounds 
eharmenics, fo. the simple reason that in many cases they 
are very Inharmonious It is a matter to which I shall 
recur presently 
Returning to the subject of beats, the question arises, 
What becomes of the beats when they occur so rapidly 
that they cease to produce a discontinuous sensation upon 
the ear? The view which I have to put before you in 
the name of Dr Keenig ıs that they blend to make a 
tone of therrown Eazlier acousticians have propounded, 
in accordance with this view, that the grave harmonic of 
Tagtini (a sound which corresponds to a frequency of 
wibrafion, that 1s the difference between those of the two 
tones producing it) 1s due to this cause Von Helmholtz 
hab taken a different view, denying that the beats can 
blend to form a sound, giving reasons presently to be 
eymined Von Helmholtz considered that he had dıs- 
covered a new species of combinational tone—namely, 
one corresponding in frequency to the szzz of the fre- 
quencies of the two tones, whereas that discovered by 
Tartini (and before him by Sorge) corresponded to their 
arferente™ Accordingly, he includes under the term of 
combinational tones the differential tone of Tartm and 
the summational tone which he considered himself to 
e have discovered To the existence of such combinational 
tones he ascribed a very important part in determiming 
the character, harmonious or otherwise, of chords, and 
to them also he attributes the ability of the ear to dis- 
cuminate between the degrees of harmoniousness pos- 
sessed by such intervals (fifths, sixths, &c) as consist of 
two tones too widely apart on the scale to give beats of a 
discontinuous character He also considers that euch 
combinational tones are chiefly effective m producing 
beats, the summational tones of the primanes beating 
with their upper partial tones , and that this is the way 
in which they make an inteival more or less harmonious 
The whole fabric of the theory of harmony, as laid 
-down by von Helmhgltz, 19 thus seen to repose upon the 
presence o1 absence of beats, and the beats themselves 
are in turn made to depend, not upon the mere interval 
between two notes, but upon the timbres also of those 
notes, as $o what upper partials they contain, and whether 
those partials can beat with éhe summational tone of the 
pumaries It becomes, then, of the utmost importance 
to ascertain the precise fagts aboug the beats and about 
the supposed combinational tones What the numbers 
of beats are in any given case whether they do or do 
not correspone! to the alleged differential and summa- 
tional tones these are vital to the theory ofgharmony 
Equally vital is it to kno®what the timbres of sounds 
are, and whether they can be accurately or adequately 
represented by the sum of a set of pure harmonics corre- 
sponding to the terms of a Fourier series 
In in\&stigating beats and combinational tones, Dr 
Keenig deemed it of the highest amportange to work with 
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instfuments producmg the purest tnes, not gvith bar- 
monium reeds o1 with polyphonic sirens, the tones of 
which are avowedly complex in timbre, but with neassive 
steel tuning-forks, the perdular movements of whiclt are e 
of the simplest possible character Massive tuning-forks 
properly excited by bowing with a violoncello bow, oè, in 
the caseewf those of high pitch, by sturking them with an 
ivory mallet, emit tones refnarkably free from all sounds 
of subdivisign, and of so truly pendular a charagter (un- 
less over-excited) that none of the harmonic correspond- 
ing to the members of a Fourier series can be detected. 
No living soul has had a tithe of the experience of Di 
Koenig ın the handling of tuning-forks Tens of thous- 
ands of them have passed through his hands Hes accus- 
togned to tune them himself, making use of the phenomenon 


of beats to test their accuracy He has traced out the oe 


phenomena of beats through every possible degiee of 
pitch, even beyond the ordinary limits of audibility, with 
a thoroughness utterly impossible to gupass or to equal 
Hence, when he states the results of his experience, it 15 
idle to contest the facts gathered on such a unique basis ° 
The results of Dr Koenig’s observations on beats ae 
easily stated He has observed prinfi® beats, as well zs 
beats of secondary and higher orders, from the mteifei-¢ 
ence of twg simple tones simultaneously sounded 

When two simple tones interfere, the primary beats 
always belong to one oi other @f two sets, called an 
znferior and a superior set, C8rresponding respectively yn 
numbe1 to the two 1emainders, positive ard Pecaire te 
be found by dividing the frequency of the higher toag, by 
that of the lower 

This mode of stating the facts ıs a httle strange to 
those trained in English modes of expressing arithmetical 
calculations , but an example o1 two will make it plain 
Let there be as the two primary sounds two low tones 
having the respective frequencies of 40 vibrations and 74 
vibrations What aie the two remainders, positive and 
negative, which result from dividing the higher number, 
74, by the lower number 4o° Our English way of stating 
it is to say that 40 goes into 74 once, and leaves a (posi- 
tive) remainder of 34 over But it 1s equally correct to 
say that 40 goes into 74 twice all but 6 or that there is 
a negative remainder of 6 Well, Dr Keenig finds that, 
when these two tuning-forks are tried, the ear can dis- 
tinguish two sets of beats, one 1apid, at 34 per second, 
and one slow, at 6 per second 

Again, if the forks chosen aie of frequencies 100 and 
512, we may calculate thus 100 goes into 512 #ve times, 
plus 12, or roo goes into 512 six times, minus 88 In this 
actual case the 12 bdats belonging to the inferior set w&uld 
be well heard the 88 beats belonging to the superio: set 
would probably be almost indistinguishable As a rule, 
the inferior beat is heard best when its number 1s /ess 
than half the frequency of the lower primary, whilst, 
when its number is gveatey, the superior beat ıs then 
better heard Dı ‘Koanig has neve: been af to hear 
any primary beat which did not fall within this rule 

Dr Keenig will now illustrate t® you the beats, inferior 
and superior, as produced by thege two massive tuning- 
forks,! each weighing about 5@ pounds, and each provided 
with a large resonating cavity consisting of a metal 
cylinder, about 4 feet long, fitted with an adjustable 
piston One of them is tuned to the note wz, = 64 
The othe: also sounds «vá, but®by shding down its 
prongs the adyistable weights of gun-metal, and screwing 
1n the piston of the resonatoi, its pitch care be raised a 
whole tone to ve, = 72 Dr Koenig excites them with the 
cello bow, first separately that you may hear their mdi- 
vidual tones, then togethe: At once you hear an n- 
tolerable beating—the beats coming 8 pes second This 


3 These splendid forks, wgth ther resonators, along with other importas 
pieces of Dr Keenig’s apparatus, have since been acquired®by the Science 
and Art Depirtment%or the Science Collection at South Kgpengton 
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1s the anferjor bea® corresponding®*to the positiv re- 
mainder, the superior beat you cannot hear Dı Keng 
will rætse the note of the second fork from 7e to 7273 = 80, 
* and the beats quicken to 16 per second Raising it to 
fa, = 854, and then to sol, = 96, while the first fork 1s still 
kept at z4, the beats ingease in rapidity, but are fainter in 
distinctness If Dr Koenig now sybstitutes for the second 
fork one tuned to Ja, = 1064, You may be able to heai two 
beats, tae inferior one rapid and faint at 42@ per second, 
and the superior one slower, but alse faint, at 21} per 
second Still raising the pitch to the true seventh tone 
= 112, the rapid inferior beat has died out, but now you 
® hear the superior strongly at 16 per second If it ıs 
raised once more to sz, = 120 (the seventh of the ordinary 
scale}, and the beats are still stronger and slower at 8 ge1 
Finally, when we bring the pitch up to the 
octave zl, = 128, we find that all beats have disappeared 
there ıs a perfectly smooth gonson’hce The facts so 
observed are tabulgted for you as follows — 


: TABLE I 
Primary Beats 
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Suppose now, keeping the lower fork unaltered, we 
raise the pitch of the higher note (taking a new fork that 
starts at the octave) from wz, to sod, by gradual steps, we 
shall find that there begins a new set of primary beats— 
an inferior set, which are at first slow, then get more 
rapid an% become undistinguishable, but succeeded by 
another rapid and imdistinct, which grow stronger and 
slo@er, until, as the pitch rises to s/,, the frequency of 
which 1s exactly three times that of v, all beats again 
vanish This range between the octave and the twelfth 
tone may be called the second “ period,” to distinguish 1t 
from the period from unison to the first octave, which 
was our first period Similarly, the range from the 
twelfth t0™e to the second octavegis the third period, and 
from thence to the major third above 1s the fourth period, 
and so forth In eacheperiod, up to the sixth or seventh 
of such periods, a set of inferior and a set of superior 
beats may be observed , agd in every tase the fiequency 
of the beats eorresponds, as I have said, to one or other 
of the two remainders of the frequencies of the two tones 
No beat has eve: been observed corresponding to the 
sum of the frequen@es, even when using the slowest 
fcrks None has ever been observed corresponding to 
the differena@e of the frequencies, save ın the first period , 
where, of course, the positive remdinder 1s simply the 
difference of the two numbers 

That you may hear fér yourselves the beats belonging 
to one of the higher periods, Dr Koenig will take a pair 
of forks which will give us some of the superior beats in 
“the fourth penod One of the forkə ıs the great uz, = 64, 
as prerio used The other 18 72, =e320, their ratio 
being 5 sSomaded togethél they give a pure consonance, 
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but if the smalJer one 1s loaded “with small pelfets of wax 
to lower gts pitch slightly, and then ow it, at once you® 
hear beats It was in studying the beats of these hegher 
periods that Dr Keeng meade the observation that 
whereas the beats of an impeifect unison are heard as 
alternate sijences and sounds, the beats of the (imperfect) 
hagher perf#ds—twelfth*tone, double octave, &c —consist 
mainly in yRriations mn the loudness of the logver of the 
two primary tones, an ohservation which was independ- 
ently made by Mr Bosangquet, of Oxford e 

Passing from the beats themselves, I approach the 
question, What becomes of the Veats when they occur 
too rapidly to produce ow thé ear a discontinuous sensa- 
tion? On this matter there have keen several conflicting 
opinions some holding, with Lagrange and Young, that 
they blend into a separgte tone , ethers, with von Helm- 
holtz, mafntaining that the combinationdl tones cannot 
be so explained, and arise from a different cayse Let ıt 
be observed that, even if beat-tones exist, ıt 1s quje pos- 
sible for beats and beat-tones to be siumultaneously-heards 
A similar co-existence of a continuous and a discontinuous 
sensation 1s afforded by the familar experiment of pro- 
ducing a tone by pressing a card against the periphery of 
-a rapidly-rotating toothed wheel Thee is a certain speed 
at which the individual impulses begin to blend into a 
continuous low tone, while yet there are distinguishable 
the discontinuous impulses , the degree of distinctness of 
the two co-existing sounds being dependent on the man- 
ner ın which the card is pressed against the wheel —that 
1s to say, on the nature of the individual ımpulses them- 
selves The opponents of the view that beats bftnd into, 
a tone state plamly enough that, in their opinion, a “mere 
succession of alteinate sounds and silences cannot blend 
into a tone different from that of the beating tone 
Having said that the beats cannot blend, they then add 
that they do not blend , for, say they, the combinational 
tones are a purely subjective phenomenon Lastly, they 
say that even if the beats blend they will not so explain 
the existence of combinational tones, because the com- 
binational tones have frequencies which do note@frespond 
to the number of the beats ° 

In the teeth of all these views and opinions, Dr Keanig 


—without dogmatizing as to how or why 1t 1s—emphatic- , 


ally affirms that beats do produce deat-tones, and he has 
pursued the matter down to a point that leaves no room 
for doubting the general truth of the fact The alleged 
discrepancy between the frequency of the observed com- 
binational tones and that of the beats disappears when 
closely scrutinized Those who count the beats by merely 
taking the difference betweer*the frequencies of the two 
primary tones, instead of calculating the two remainders, 
will assuredly find that their numbers do not agree in 
pitch with the actual sounds heard But that is the fault 
of their miscalculation Those who use harmonium feeds 
or polyphonic snens instead of tuning-forks to produce 
their primary tones must not expegt from such impure 
souices to reproduce the effects to be obtained from pure 
tones And those who say that the beats calculated truly 
from the two remainders will not account for the summa- 
tional tones have unfortunately something to yunlearn- 
namely, that, when pure tongs are used, under no circum- 
stances 1s a tone eve: heard the frequency of which 1s 
the sum of the frequepcies of ejhe two primary tones 

The apparatus which Dı Keng has brought over 
enables him toedemonstrate, in a manner audible, I trust, 
to the whole assembly in this theatre, the gxistence of the 
beat-toneg His first illustrations relate to tones of 
primary beats, some belongi&g to the inferior, others to 
the superior set, ın the first period 

He takes here the fork z4 = 2048, five octaves higher 
than the great x4 To excite it, he may either bow it or 
strike ıt with an ivory mallet With it hë wil take the 
fork one note higher, yeg = 2304 When he took the 
same interval with z4 and 7e, the number of beats was 8 
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The zz an vz of the r@Ęt®octave higher woyld have given | resulfs just obtained e These may b® considersy as ab- 
tis 16 beats, that ofthe next 32, that of the next 64, of | breviations of the much moge extended tablés drawn up 


the feurth octave 128, and that of the fifth 256 “But 256 
per second 1s a rapiditygfar wo great for the ear to hea: as 
separatesounds Ifthere were 256 separate impulses, they 
would blend to give us the note #/, = 256 They are not 
zmpulses, but ats nevertheless, hey blend Pr Keng 
strikes thegé,, then the 7e both shrill soundg§when you 
hear them separately , but whey he strikes them 1a quick 
succession one after the other, gt the moment when the 
mallet stuike® the second fork you hear this clear zé 
sounding out eam not going to waste your time in a 


disputation es to whether thé sownd you hear 1s objective ` 


It 1s egough that you hear it, pure and 


or subjective 
Itis the grave harmonic, and 


unmistakable in pitch 


** the number 256, which®is its frequency, corresponds to 


. 


.* That is enough for my present purpose 


- 


the positive renfainder when you divide 2304 byg2048 
Now let me give yoy a beat-tone belonging to the supe- 
rior set it also will be a grave harmonic, if you so please 
to call rt, but its frequency will correspond neither to the 
difference nor to the sum of the frequencies of the two p11- 


mary tones Dr Keenig takes zé = 2048 as previously, and , 


with ıt stg = 3840 Let us calculate what the superior beats 
ought to be 2048 goes into 3840 twice, less 256 Then, 
256 being the negative remainder, we ought to hear from 
these two forks the beat-tone of 256 vibrations, which 1s 
t, the same note as in our last experiment He strikes the 
forks, and you hear the result The beat-tone, whigh 1s 
neither a differential tone nor a summational tone, corre- 
sponds to the calculated number of beats 
If I tåke wt; = 2048 and sols = 3072, the two re- 
mainders both come out at 1024, which 1s wf; Dr Koenig 
wilkfirst sound w/; itself, separately, on an zz; fork, that 
you may know what sound to listen for Its sound has 
died away , and now he strikes z/g and so/,, when at once 
you hear zf, ringing out That sound which you all 
* heard corresponds to the calculated number of beats 


The next illustration 1s a little more complex I select 
a case in“Wech the peat-tones corresponding to the ın- 
ferir and the superior beats will both be present We 
shall have four tones altogether—-two primary tones and 
two beat tones The forks I select are zę = 2048, as 
before, and a fork which 1s tuned to vibrate exactly 11 
times as rapidly as zfy—it ıs the 11th harmonic of 
that note, but does not correspond precisely to any note 
of the diatome scale It has 2816 vibrations, and is 1e- 
lated to w#-as 11 8 The two remainders will now be 
768 and 1280, which are the respective frequencies of 
sol and mz; Dr Keonig will first sound those noteseon 
two other forks, that you may know beforehand what to 
listen for Now, on striking the two shrill forks in rapid 
ree the zwo beat-tenes are heard 

If 

° harmonic of z/,, vibrating 3328 times in the second, to 

be sounded along withgzf,, the same two beat-tones will 
be produced as ın the preceding case, but 7725 = 1280 1s 
now the inferior one, corresponding to the positive 1e- 
mainder, whilst so/, = 768 1s the superior tone, corre- 
sponding tp the negative remainder It ıs certainly a 
striking corroboiation of Dg Keenig’s view that the 
* beat-tones actually heard in these last two experiments 
should come out precisely alike, thqugh on the old view, 
that the combinational tones were simply the summa- 
tional and differential tones, one would have been Jed to 
expect the sougds in the two experiments to be quite 
different ê 

One other example I w} give you of a beat tone 
belonging to the second period The two primary notes 
are given by the forks zs; = 1024 and v¢4,= 2304 The 
beat-tone which you hear is wé, = 256, which corresponds 
to the postive temainder 

It will be convenient to draw up in tabylar form the 
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select, instead of the 13th harmonic, the 13th | 


by Dr Keenig, which hang upon the walls, and which 
are to be found in his book, “Quelques Expériences 
d’Acoustique ” 
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THE ORIGIN OF THE GREAT LAKES oF 
NORTH A’APERICA : — 
At 


one time glaciers—perhaps in the co-operative 
society of an ice-sheet-——were gravely suspected of 

having excavated even the great lakes of North América 
This, however, 1s hardly probable The æ ørzor: dificul- 
ties in the hypothesis are great Apart from objections 
which have often been pointed out, the work done would 
be on so gigantic a scale that a longer period must Wee 
assigned to the glacial occupation of the egion than 
seems probable from other considerations Further, the 
direct evidence which will presently be noticed seems 
conclusive against the hypothesis , but ıt may be affirmed 
with better reason that ice has indirectly aided in the 
process, though to what extent we can, as yet, hardly 
venture to say 

During the last few years numerous observations have 
been made, both in Canada and in the United States, upon 
the configuration of the lake beds, and the elegation of 
their ancient margins To some of these Dr Wright 
refers in his volume oa “ The Ice Age in North Americe,” 
and Prof J W Spencer (who has been engaged on 
this subject for several years) brings them into a focus in 
a paper recently published ın the Quarterly Journal of 
the Geological Society of London 1 

At first sight the great lakes, from Superior to Ontario, 
are suggestive of glacial excavation Theygameem to 
occupy true rock basins Superior discharges into Huron 
over the ledges—once a “ portage {—of Sault Ste Mane 
Huron, as it were, leaks mto Ene, the fall between the 
two sheets of wate: being only nfhe feet Erne flows 
towards Ontario over the ro@ky rapids ang the final 
precipice of Niagara , and the St Lawrence, after leiving 
Ontario, gives frequent evidence of a rocky bed, the level 
of which 1s considerably above that gf the bottom of the 
lake, for the depth of this near its eastern end 1s more 
than seven hun@red feet, But more careful igvestigation 
of the Jakes has shown that in these apparently perfect 
basins (as ıs sometimes discovered ın household affairs) 
hidden cracks exist, which, under® different physical con- 
ditions, vould have let the water run out ẹ Thus indeed 
18 not the whole story , another agency must be presently 
megtioned , but that,gthese apparent basins once hades 
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e 

outlets, by which they would have, been drained, at any 
rate pa@uaily seems beyond question 

The following is a brief statement of the results of 
sounding in the water and boring‘on the land The 
surface of Lake Superior 1s 630 feet akove sea-level, the 
deepest pare of its bed 375 feet below that datum plane 
The fall from the shor® line is generally ratheg rapid , a 
large part of the basin ıs more than 300 feet deep, and a 
considerable area 1s below 600 feet The gnginal outlet, 
according te Dr Wright, was on the gouthern sie , and 
by this, in pre-glacial times, the dramage was discharged 
towards the Mississipp: But, apparently, the informa- 
tion in regard to the ancient valley-system of the Lake 
Superior area is less complete than in the case of the 
other lakes 

The Huon-Michigan basin at once arrests attention by 
its extraordinary outline Michigai’? 1s a gigantic back- 
water without inclosing hills at its southern o: upper end 
Huron proper is almost dividéd from Georgian Bay by the 
Indian Peninsula*and a chain of rocky islands, of which 
» Manitoulin Island is the chief All this 1s far more 
suggestive of submergence than of any other mode of 
formation Clogewstudy has confirmed first impressions 
Michigan really consists of two basins, divided by a 
plateau submerged ag a maximum depth of 342 feet, the 
northern and large: basin sinks to aglepti? of 864 feet, 
the southern one only descends to 576 feet Mence, if 
the leyel of the water were lowered by 350 feet, Michigan 
S ould be divided ito two lakes 

Of these, the former myst have diained into the north- 
weSt end of Lake Huron It 19 true that the deepest 
soundings at the present outlet do not exceed 252 feet, but 
ney this a fjord-hke ¢hannel has been traced in the 
shaflower part, trending northward, with a depth of 
612 feet, and there are mdications of othe: buried chan- 
nels ‘Thus there can be httle doubt that in pre glacial 
times the northern basin of Michigan communicated, 
æ the lake still does, with that of Lake Huron But as 
to the outlet of the southern basin there 1s some dispute 
Prof Spencer, however, states that a buried channel has 
now been traced along the valley of the Grand River, 
across the peninsula of Michigan to Saginaw Bav on Lake 
Huron lts exact depth has not been ascertained, but 
it has been pierced ın several places to depths of from 
100 to 200 feet below the level of the lake, and in one case 
the drift was found to extend 500 feet below the surface 
of the ground, and 350 below that of Lake Huron 

Nextgas to the diainage of this lake Submerged 
channels resembling river valleys have been traced along 
ite bed One is a prolongation, ine north-easterly direc- 
tion, of that which has just been mentioned „Another 
runs to join it fiom the south—that 1s, in the opposite 
directior to that of the present flow of the wate: , and a 
third 1s a continuation of the channel which drained the 
northern basin of Michigan These three ultimately come 
togeth@igggnd the united valley rounds Cabot’s Head, and 
makes for the southern end of Georgian Bay, keeping 
near its south western side Here also an ancient outlet 
has been found Across the low flat land separating the 
waters of (seorgian® Bay. from Lake Simcoe a buried 
channel hag been struck ın bouings, at various depths— 
in one case 280 feet—below the surface of the latter 
Between this and Lake Ontario, well-borings indicate 
that the drift 1s veryedeep, and that it conceals an ancient 
channel, which entered Lake Ontario some thuty miles 
west of ‘logonto Lake Ene, which 1s geferally less than 
84 feet deep, also exhibits a buneg system of ramifying 
valleys, and the line of discharge into Ontario was not 
ove: the hp of Niagar@ but by a deep valley, now choked 
with drift, whych can be traced several miles to*the west 
of the present course of the St Lawrence In Ontario, 
eealso, a channel has been found,,the greatest depth of 

which 1s & er 700 feet below the surface pf the lake This 
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runs near the southern shore, né receives eher valleys 
from this dnection meee ° 

The @nclusion to which these investigations pænt 1s 
that in pre-glacial times tke great lakes did not yet 
exist, but their site formed part Pa system of river valleys, 
which ultymately coalesced m one main channel, now 
goncealeff beneath tHe wateis of the gastern part of 
Ontario § Of these valleys, the one was cut gff from the 
united, s¥Stem of the other tnbutaries at Detroit, and 
tlfe head waters of thesg‘were parted by the plateau now 
buried beneath Lake Michigan Some, indeed, have con- 
tended that the wate: of these tivers passed fiom the 
Ontario region towardg the Hudson, but rof Spencer 
considers that they were even ten tributary to the St 
Lawrence, 


But ıt would not spffice to bleck these channels with +e 


glacial @rift Parts of Lake Superior, th® southern basin 
of Michfan, a httle of Huron, agd the eastern end of 
Ontario are bencath the sea-level the last as much as 
491 fret below it We must assume in addition a cor- 
siderable downward movement of the whole area, other- 
wise these valleys could never have emptied themselves 
into the sea Jo diam the valley occupied by Ontario 
would require, at the least, an elevation of more than 
7oo feet, Southern Michigan, of not much less, perhaps 
of more This hypothesis, however, presents no real 
difheulty, for ıt can be proved that many regions have been 
aftegted by movements, both upwards and downwards, ın 
glacial or post-glacial times The coast of Norway and 
many parts of noithern Ameca have been affected 
by a great downward movement -amounting nòt seldom 
to at least a thousand feet, and sometimes even af much 
as a thousand yards This, again, afte: the ice shad 
melted away and the main physical features of the district 
were sculptured, was followed by one in the contrary 
dnection, which may be occasionally measured by some 
hundreds of feet, as, for example, at the beaches of ° 


Novaya Zembla, the terraces of the Varanger Fjord, and * 


of many another mlet in Norway Of this movement also 
there 1s proof on the Fraser and other rivereti America 

But to convert Lake Ontario into a river valley it Would 
not be enough to give a general uplift and clear away the 
dams of glacial drift Differential movements of the, 
earth’s crust are requred That these have sometimes 
occurred has been long since pioved, m the case of 
Norway Now, careful observations, by Prof Spencer 
and others, show the reasonableness of the hypothesis in 
the distiict of the great lakes Aroid them shores 
are old terraces, which extend in some cases to a height 
of 51700 fect above the present water-level, and are in- 
dicative, m Prof Spencer’s opinion, of a depression to 
that amount A seres of careful measurements under- 
taken on different terraces and around more than one 
American lake prove that these terraces do not coireSpond 


with the existing contour lines, but have been affected * 


by a differential uplift, amounting gn one case to as much 
as 4 fect per mile 

Hence, ıt follows that the great North American lakes 
are of comparatively modern date, and are nothing more 
than a great system of river valleys, which, have been 
converted into a chain of lyge lakes, partly by the block- 
age of old channels, pattly by differential movements of 
the earth’s crust If this vagw be established, and the 
evidence in ys favofir (which finds much support from 
other regions)appears very strong, 1t will help in elucidat- 
ing several impoitant questions, bearing on not only the 
history of the Glacial epoch and the exact mode of the 
accumulation of the d@é67 15, @¢t also on the cause of the 
movements of a crust which 1s asserted by physicists to 
be ngid But mto these questions, fascinating as they 
are, want of space precludes us from inquuing òn the 
present occasion - 4 
T G BONNEY 
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N the June of 1887, Prof*Curtius, of the University of 
Exlangen, announced, in the Berichte of the Berlin 
Chemical Society, the 1mportantefact that had ue 
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di-amidogen gr hydrazine, and @h account of his prelimi- 
nary experiments wasegiven in NATURE (vol xaxvi p 
185) Since thet time several further contiibutions to the 
history of the base and its salt? have been published by 
Drs Curtius and Jay (See NATURE, vol xxxix p 377, and 
vol xli p 547), and thg work is now completed by the 
publication, in he current numb@r of the Journal fur 
praktesche Cheme, by Drs Curtius and Schué, of full 
details of the perfecte® methods of preparation of the base 
and its Most important salts, together: with the results of 
determinations of its vapour density and of its molecular 
weight when dissolved in water 

It will doubtless be remembered that free hydrazine was 
supposed by Piof Curtius to be a gas, possessing such an 
exceedingly powerful affinity for water that ıt was found 
almost impossible to isolate it from its hydrate This 
difficulty has since to a laige extent been overcome, and 
the nature of the gas itself more certainly ascertained 
The hydrate is a very definite compound of the compo- 
sition N,H, H,O, and ıt serves as the best starting-poimt 
for the preparation both of the free gaseous hydiazine 
ttself and ot the salts of the base 


bd Preparation of Hydrazine Hydrate 
Hydrazine hydrate is best prepared by distilling the 
suMhate, N,H, HSO, with alkalies Hydrazine sul- 
+ phate 1s a beautifully crystalline salt consisting of colour- 
less rhombic tables, the mactopinacoid being the most 
fully developed face It ıs obtained most 1eadily by the 
method ofvQuitius and Jay from triazoacetic acid 
“Phe perfected method of preparing hydrazine hydrate 
from these crystals of the sulphate ıs as follows —About 
one hundred grams of pure caustic potash are dissolved 
"ın 250 grams of wate: After cooling, a hundred grams of 
the finely powdered crystals of the sulphate are added, 
and the mixture subjected to distillation Owing to the 
tremendously active pioperties of hydrazine, the distilla- 
tion apparatus requires to be constructed throughout of 
pure silver The form employed by Prof Curtius consists 
of a silver flask of about æ litre capacity, which cay be 
sciewed m a gas-tight manner to the silver condense: 
The connecting-tube between the flask and the condenser 
1s bent into a double U,shape, so that particles cannot 
possfbly be projected fiom the flask into the condense: , 
a thermometer is inserted in the limb of the U nearest the 
gondenser The flask 1s protected fiom the flame by an 
asbestos cushion ork and india-rubber connections 
must be rigorously excluded, as hydiazine most energeti- 
cally attacks them When tne powdered sulphate is 
added to the strong potash solution in the flask, consider- 
able heat is generated and the thermometer rapidly rises 
- Heat is then carefully applied, and liquid begins to 
distil As soon as the thexzmometei indicates 119° C, the 
boilng-point of hydrazine Rydrate, tte receiyer is Changed 
It is then found that the temperature remajns constant at 
119° until almogt the last drop, the liquid distilling at this 
temperature being almost pure N,H, H,O The distil- 
late collected before the thgnmometer 1eached 119°, gener- 
ally amounting to about 250c c , should then be fractioned 
It is a most curious fact that, although the boiling-points 
of wate: and hydrazine hydrate are so close together, only 
‘ vey smagl qw@antities of the latter are cariied over by 
steam Mote than two-thirds of the 250 cc pass over 
on eae before the mercury sists above 100° 
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Between 100° and 106° a distillate 1s @btgined which does 
not contain more than I per cent of hydrAzffe The 
106°-117° fraction contains still only about 11 percent, 
while that passing’ over between 117° and 119° eon- 
tains 60-62 5 percent of hydrazine The liquid obtained 
m the first distillation, while the thermometer indicaged 
IIg°, contgins 64 per cent of the ffee base, the theoreticag 
quantity for the formula’N,M, H,O From one hundred 
grams of hydgazine sulphate 36 grams of the pure hydrate 
are obtfined in a careful experiment . > 

As regards the analysıs of the hydrate, the amount of 
base, N.H,, may be determined by means of standard 
sulphune acid, all the usual indicators except phenol 
phthalein being available The nitrogen and hydrogen 
may be estimated by combustion with copper oxide, and 
the nitrogen also by reduction of platinum chloride, the 
whole of the nitrogén being evolved in the free state in 
accordance with thé equation 


N.H, H,O + 2PtCl, = 2PtCl, + 4Cl4+-H,O +N, 


Molecular Composition of HHydrazine Hydrate 


The vapour density of the compouedghas been deter- 
mined by Hofmann’s method in the Torricellian vacuum, 
using a jacket of steam The mglecular weight corre- 
sponding tothe formula N,H, H,O 1s 50 The numbers 
obtaine@ from three such density, determinations were 
48 79, 51 67, and 49 48, showing that the simple foimula 
NH, H,O expresses m all ptobability the molecula 
condition When vapour dengty determinatipns at or- 
dinary piessure by Victor Meyer's method are carf®d 
out, some rathe: surprising results are obtained At the 
temperature of boiling anilme (#83°) the numbers 28 25 
and 2352 were obtained, about half those at rod’ zz 
vacuo, 1t appears probable, therefore, that at this tempera- 
ture and under ordinary pressure complete dissociation 
into X,H, and H,O occurs, the molecules of the hydra- 
zine existng side by side with those of water vapoar 
without combination, At higher temperatures the mole- 
cular weight appears to increase again, a phenomenon 
which requires further investigation 

The molecular weight of the hydrate dissolved in 
water has also been determined by Raoult’s method, by 
noticing the lowering of the fieezing-point of water 
brought about by dissolving a small quantity of the 
hydrate init The numbers obtained from shree experi- 
ments were 69 73, 7071, and 71 25, corresponding almost 
exactly to a hydrate of the formula NH; 2H.Q 

It appears, therefore, fiom the above eaperimental 
1esults, that the vapoaized hydrate posesses the comp@sl- 
tion N,H, H,O At 183° these molecules appear to 
dissociate into free hydrazine and water vapour When 
the hydiate dissolves in water, ıt takes up another mole- 
cule of water, becoming N,H, 2H,O 


Properties of Hydrazine Hydrate 


Hydrazine hydrate 12 a colourless, highly-refractive, 
but not very mobile, liquid, which fymes when brought into 
the air In closed vessels ıt may be preserved unaltered 
for any length of ame Its odour ¢s quite different from 
that of ammonia, and 1s indeef comparatively weak com- 
paied with that of free gaseous hydrazine It tastes like 
alkalies, and leaves on the tongue a burning sensation 
It possesses strongly corrosive prpperties, at once de- 
stroying cork or caoutchouc The boiling liquid rapidly 
attacks glass “It 1s hygroscopic, and also extracts carbon 
dioxide from the atmosphere It mixes with wate: and 
alcohol ın all proportions, but not with ether, chloroform, 
or benzene [Ít solidifies when s@rrounded by a mixture 
of solidscaibon dioxide and ether to a mass of leaf-hke 
crystals, which again liquefy fiom some reason or other 
below —40° Although hygroscopic, when a drop of the, 
liquid is allowed to fall into a cylinder of Water, it 1¢- 
mains for a long time at the bottom waeut mixing 
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The spgcific gravity of the pure Isquid of boiling*point 
118° 5 (Cort) 1s 1 0305 at 21% 

A peculiar phenomenon is noticed during the distilla- 
tion” of hydrazine hydrate miaed with water When a 
certain stage of concentration 1s reached, the drops falling 
fram the erfd of the condenser into the glass receiver 
before dissolving take” the form, of extended efilaments, 
often fine threads, which dô not adhere to the walls of 
the regerver The liquid hydiate reacts every strongly 
alkaline to®vegetable colouring matters Its reducing 
properties, as mentioned ın the earlier notes in NATURE 
before referred to, are extraordinarily marked, most of 
the ordinary salt solutions of silver, gold, platinum, ferric 
iron, and cupric copper being reduced, and in the case 
of sijver beautiful metallic mirrors deposited Mercyiic 
ovde reacts with it so energetically as to bring about 
an immediate explosion 


Free Gaseous? H3 lydraze ne 


Owing to the extreme affinity of hydrazine for water 
to form the hydrate, tne free base is only hberated from 
the latter compound with the greatest difficulty When 
the liquid hydrate4s dropped upon barmm oxide in a 
fractionating flask, the mass becomes very hot, but on 
distilling, almost thetotal quantity of hydragine hydrate 
distils over unchanged By repeated distillation over 
recently igmted baryea, a portion of the water m the 
pydiate ıs certainly retain@d, however, and the distillate 
fUmes more strongly in the air When the mixture of 
hygrate aad baryta ıs beated in a sealed tube to 100° C 
the reaction goes much further , and when the tempera- 
ture 1s increased to 179°, at which temperature under 
ordijary pressure hydiazine hydrate is dissociated into 
NH, and H,O, the decomposition 1s complete, the tube 
containing barium hydrate and gaseous hydrazine at high 
pressure When the end of the tube is softened at the 
blowpipe, a tremendous rush of the fiee gas occurs, form- 
if as it escapes a Jong rod-like white cloud with the 
moisture of the au, and rendering the atmosphere almost 
unbearable by its fearfully penetrating odour, compared 
with which that of the liquid hydrate 1s extremely weak 
Owing to the difficulty of collecting and preserving such an 
active gas, which reminds one irresistibly of fluorine, Prof 
Curtius has not been able to eaperiment further with it 


Action of FAalogens and Halogen Acids upon Hydrazine 
Hydrate 


The habogen salts of hydrazine have been examined in 
gieat detail, and present some most interesting pheno- 
méha, throwing considerable light pon the constitution 
of the base 

Two kinds of salts are found capable of existing—mono- 
salts of the type N,H, HR, where R represents a halogen 
element, and di-salts of the type NH, 2HR 

When the hydrate diluted with water is mixed with 
hydroflu@™e acid, the dthvdroflgoride, NH, 2HF, 1s 
obtained in crystals belonging to the regular system 
melting at 105° Thisedifluoride appears to sublime un- 
changed It may also be obtained by adding hydiofluoric 
acid to the alcoholic solugion of the *hydiate, and then 
precipitatingewith ether 

The dihydrochloride, N,H, 2HCI, is similarly ob- 
tained when hydrazine hydrate 1s evaporated with hydio- 
chloric acid, or by action of hydrochlonc acid upon the 
alcoholic solution of the hydrate It 1s algo formed when 
gaseous chlerine is led into a flask containing hydrazine 
hydrate , after a few minutes’ passagé of the gas, the sepa- 
ration of beautiful octahedrons begins, and bubbles of 
nitrogen escape The reaction is as follows — a 

3(N.H, HOP + 2Cl, = 2(N,H, 2HCl) + 3H,0°+ N, 


es It 1s interesting to note that thys same chloride yas 
obtained byeCurtius and Jay by boiling a gompound which 
NO PPO5, VOL , 4% | 





they prepareg, termed benzala%in® 
hydrochJoric acid— 


NACH C,H,),+2H,0+2H@I=N.H, 2HCl+ 2CgH;cHO 
e 


The monohydrochloride, Nj,H, HCl, is obtained in 
long needjes by heating the dihydrochloride to 140° 
Brof Curfius recommends heating the dihydrochloride 
m an aparatus heated by vapour of xylewe, until no 
furthe» loss of weight ocqurs 

The dıhydrobromıde, e N-H, 2HBr, may be prepared 
by direct evaporation of a mixtuye of hyd?azıne hydrate 
and hydrobromic acid, but if an alcokolic solution of 
the hydrate ıs employed, curiously enougle the mono- 
hydrobromide separates on the addition of ether If the 
pure hydrate 1s added to excess of liquid bromine, the 
substarce decomposes completely wi 
nitrogengand hydrobiomic acid gases, nothing but the 
excess of bromine remaining gut if the. bromine is 
allowed to act upon the hydrate suspended in chlgroform, 
the monohydrobromide separates as a white mass of 
crystals, nitrogen being also evolved 


5(NsH, H,O) + 2Big = 4(NjH, HBr) + 5H,O + N, 


Recrystallized from alcohol, the mono-salt may be 
obtained ın large prisms 

The dihydriodide, NH, 2HI, ıs only obtainable by 
one method, the decomposition of the benzalazine above 
mengioned with fuming hydiiodic acid It 1s singular 
that none of the methods applicable to the fluoride, 
chloride, and bromide yield ıt When tincture of iogline 
1s added to a dilute alcoholic solution of hydrazine hydrate, 
the colour disappears completely, ın accordance with the 
quantitative 1eaction symbolized by the following equa- 
tion — 

5(N2H, H,O) +21, = 4(NgH, HI) + 5H.O + Now 


Nitrogen is evolved, and if the addition of 10dine is con- 
tinued anti] a permanent coloration 1s afforded, colour- 
less piismatic crystals of the monohydriodide are ob- 
tained on evaporation These crystals melt gf 127°, and 
in doing so detonate violently The reaction of hydratine 
with iodine may be used volumetrically to estimate,the 
amount of the base in a solution 

In addition to the above 1odides, a third, of the com-° 
position NH, 2HI, or 3N,H, 2HI, is obtained in 
well-defined crystals when an insufficient amount of 
iodine to form the monohydriodide 1s used 

Finally, a series of molecular weight determinations of 
these halogen salts by Raoult’s method, using water as 
the solvent, have been made,evith most interesting results 
The mono salts all give numbers agreeing with the mole- 
N.H, HR 
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NACH CyHs)a with 





cular weight showmg that in solution they 
e 


are dissociated into hydrazine N,H,, and the acid HR* The 
tri-1odide yields numbers corresponding to sm Ze) 
a fact which appears to indicate a dissociation eh three 
molecules of NH, and two molecules of HI Similarly 
the sulphate gives values corresponding to Nels sas 
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id 
pointing to its dissociatior® into separate molecules of 
N.H, and HSO, The di-salts afford results indicating 


a molecula: weight Dy oe as if there were a dis- 


NH,|I 


all 

behave abnormally, yielding gumbers corresponding to 

NH, 2HF 
2 


. 
sociation of the kind 





The fluosıde appeais to 


, as 1f the hydrofluoric acid liberated in the 


dissociation possessed the constitution HFa 
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THE ALPINE FLORA® WITH A SUGGESTION 
+ “AS TO THE ORIGIN OF BLUE IN FLOWERS 


© WHEN in Colorado, | made notes on the plants of the 


** one or more ways 


Rocky Mountains, and collected some memoranda 
from various sources bearing upon alpine floras gRecently, 
when going over my records to ascêrtain as far 
the definite sesults of envionment on high alpigle vegeta- 

¢ tion, I arrived at some conclusions which stemed to 
throw light onewhat had puzzledgme before These afe 
at present mofe or less hypothetical, but I hope to work 
out the subject ip more*detail later on, so as to ascertain 
more clearlyewhether they will setisfy all the necessities 
of the case e 
High alpine plants differ from those of the lowlands in 
They may be dwarfed, the leaves 
more divided or more thickly clothed with hairsand the 
flowers are more ofteẹ blue or pink For the present, 
the dwarfing and the colour of the flowers need only be 
censidered Dwarfing may be—doubtless often 1s—the 
direct result of environment, as lack of nourishment The 
dwarfed trees grown by the Japanese artificially ın small 
pots are well known 
If this were the only cause of dwarfing, the alpine flora 
would present clear evidence for the transmission of ac- 
quired characters, as the character has undoubtedly 
become a seczfic one in several mountain plants Thus, 
oaks are normally trees the Rocky Mountain gak, 
Quercus undulata, ıs usually a shrub The genus Phlox 


« contans fine herbaceous plants, but P cespztosa, which I 


* dwarfed at the same time 
œ “nourishment were the only factor 


have gathered at about 12,000 feet on the Sangre de 


Cristo Range in Colorado, 1s so dwarfed as to be called 
(witht other dwarfs growing beside it) “ flowering moss ” 
It appears, however, that natural selection may come 
into play, the low stature of these plants benefiting them 
yn three ways — 
* (1) They may escape the violence of the high winds 
„which prevail at those altitudes, taller plants being 
broken off before the seed matures 
(2) They*may obtain some additional warmth from 
their*close proximity to the ground and partial shelter 
(3) The short summer of the mountain-tops necessitates 
yery rapid development, and requires every energy to be 
thrown into the essential function of producing flowers 
and seed, leaving nothing to spare for the production of 
branched stems and diffuse foliage In short, the plants 
are obliged to develop as #atabofally as possible, and 
those which fail in the race are ruthlessly cut off by 
the autumn storms 
The evidence at hand tend to show the reality of this 
rapid development and the necessity for it Every alpine 
traveller knows how rapid 1s the bursting into bloom of 
the pignts but lately covered by snow and 1ce Their ım- 
patience, if one may so call it, 1s astonishing, some 
* plants will begin to develop under the snow Then the 
flowers that are produged are very brilhant, lasting but 
* for a short season (like some alpine Lepidoptera), and 
especially 19 it to be noted that they are nearly always 
large in proportion to the sıze of the plant That ıs, the 
plants havg dwarfed, but the flowers ave not become 
This were strange, if bad 
in the light of the 
facts considered above it gs exactly what one might 
expect ° 
The mtense blue of some high alpine flewers is most 
noticeable, and the large number of blue flowers 1s equally 
remarkable I never saw anything equalling in Jlueness 
the Omphalodes nana var e&etzordes of the Colorado 
mountains above timber-line The brilliancy of these 
flowers ıs almost dazzling The large and beautiful blue 
flowers of species of Gentiana, Polemonium, &c, are 
conspicuow& on*high mountains Next to the blues come 
the pinks I have shown in the Bulletin gf the Torrey 
Botanıggi Club how species of Casézdleza, which are scar- 
e 
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let on yellow at lowere altitudes, becor@e grimson, bracted 
as they ascend Many other examples could be fiven 

I have found no one to Siete the reality of, this 
change of colour, àt least in many groups of pleats 
The cause of it.~seemed much more obscure. It ıs 
generally agreed that, developmentally, red» come after 
yellows, cymson follows red, and bYue crimson Further, 
it 1s supposed that this Series of colours ıs the result of 
different degras of pigmental complexity, perhaps of the 
nature 8f, or similar to, various degrees of oxflation 
Katabolism, strong metabolism, pioduces the higher 
colours—the ciimsons, the blues Moisture, slow deve- 
lopment, great growth, with an expansion of the parts— 
these are favourable to the yellows, and, in a less degree, 
to the reds, of course the green, the primitive chloro- 
phyll, especially 5 

May not all this* therefore, be correlated with the 
dwarfing? Strong* metabolism is necessary, every 
energy must be thrown into*the inflorescence , and, as a 
side-result, we get the crimsons and Wues of mountain 


flowers : 


It may be, even, that all, or nearly all, blue flowers 
were produced in this way Very few ®fethose groups of 
plants which are never alpine have blue flowers There 
will be some exceptions, of course—for instance, I do not 
know how to Siccougt for the blue water-lily—and there are 
some gréups in which a blue floweg, however alpine the 
species, seems to be unproduceable But even some of 
the very refractory genera, as Ærysımum and T) vorimon ie 
do go so far as to produce an @ccasional purple flower 
at high altitudes R 

If I am nght in my suggestions, the need for the 
selection by bees, made so much*of by various authgrs, 
no longer exists My own observations make me Very 
doubtful whether bees do really prefer blue flowers at all, 
as a general thing—and I can hardly bring myself to 
believe, though the present hypothesis fall to the ground, 
that blue in flowers is a result of insect-selection 

T D A COCKERELL 


NOTES. 


AN International Scientific Congress will be held in Moscow 
m 1892 It will be divided into two sections, one of which will 
deal with zoology, the other with anthropology and éthnography 
It ıs expected that the meetings will be largely attended Ac- 
cording to the Revue Sczentifigue, there is some talk of e€cursions 


to the Caucasus and to Turkestan a 


WE leain from Sczenre that the United States Coast and 
Geodetic Survey Office lately received from its sub-otlice in 
San Francisco a telegram announcing that an agent of the 
Alaska Commercial Company had arrived from St Paul, Alaska, 
bringing letters fiom the Coast and Geodetic Survey parties who 
have been engaged in makı®g explorations and surv@%s on and 
near the 14Ist meridian of longitude (the boundary between 
Alaska and the British possessions) These two parties were 
commanded by Messss J E McGrash and J ĦH Turner, 
assistants of the Coast and Geodetf Survey Thg party under 
Mr McGrath ascended the Yukon River to the boundary-line, 
and there made its head-quarters, while that headed by Mr 
‘lurner went up the Porcupine River te the Rampart House 
(the Hudson Bay {-ompany’s trading-post in the vicinity of the 
boundary), and there capped for the further prosecution of their 
work Both parties were at their posts early in the autumn of 
1889 The records made by Mr Marath’s party comprise a 
set of magnetic and meteorological observations for a year, a 
set of specimens of sediments obtamed from filtermg certain 
meagured quantities of thg water of the Yukon River, made ates 
regular intervals, gertaim botanical specimens, al a series 
of photographs Mr McGrath so gathered eemstderable in- 
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formation from şọn® of the most imellgent of the Padians 
whom he eficountered at Forty-Mile Trading-Post Owing to 
the sto.my weather, Mr McGrath was unable to obtam a 
sufitéient number of astronomical observations to justify him in 
retuning last autumn , and his party will therefore remain until 
ne&t spring, and then degcend the river, doing what work they 
fan in the cause of science on thers way down Mr Turner's 
party were much more favoured by the weathe than the other 
paty @[heycompleted the necessary astronomical obServations 
for the determination of the geographical position of their station 
on the Porcupme River at the boundary-line, also a set of 
magnetic and meteorological observations, and made a topo- 
graphic map (on a scale of 1 5000) of the uver in the vicinity of 
them, camp, and a smivey (on a scale of 200,000) frore the 
boundary to Fort Yukon, a distance qf about 100 miles A 
small scheme of triangulation was undertaken to ‘‘locate ” three 
monuments placed to mark the boundary-hne An exploring 
expedition was sen@ during the months of March and April to 
explore the Ime northward to the Arctic Ocean The party 
visited Herschel Island During May another trp was made 
about forty miles@t@ the southward, as far as Salmon Trout 
River Mr Twuiner reached St Michaels on August 30, 1890, 
with his party, too late*to catch the steamer going south The 
party will winte: there, and in the spring @ny the tngngulation 
toward the mouth of tl Yukon River, until relieved by orders 
gon the Coast and Geodetic Survey Office 


THE nest Deutsche Geagraphentag will be held in Vienna 
on April 1, 2, and 3 


‘THE other day, on the eccasion of the sixtieth anniversary of 
the "first doctorate of M de Quatrefages, the anthropologist 
and zoologist, a small group of his most mtimate filends and 
pupils met at his house and presented him with a very fine copy 
of an etching of himself, prepared without his having heard any- 
(fing about the matter M de Quatrefages 1s over eighty years 
of age, he 1s m excellent health, and works hard A few weeks 
ago he was elected President of the French Geo graphical 
Society 


In St Petersburg, an Institute for Expeimental Medicine 
his been founded by the liberality of Prince Alexander Petro- 
witch of Oldenburg It is intended chiefly for the study of the 
causes of infectious disease, and methods of prevention and cure 
The Prince proposes to invite eminent men of science to 
make experiments m bacteriology, physiology, chemistry, bro- 
lagy, and the vetermaiy art The kulding, which 1s being 
elaborately fitted up, stands in the Lapukins Kaja Street, on 
the banks of the Neva Like the Pasteur Institute in Parts, it 
will have a department for clinical observation 


AT the meeting of the Photographic Society of Great 
Butan gn, December 9, 1890, Mr W S Bird spoke of the 
work done by the Committee whic? had been deputed to con- 
sider various questions yelating to the pioposed Photogiaphic 
Institute The labours of the Committee had resulted in the 
drawing up of a large Scherge and of a*smaller scheme The 
larger scheme was a project of the future, but the smaller one 
was of a more practicable nature, and the Committee had had 
the advantage of conferring with the Lord Mayor on the subject, 
who thought that it fight be possible to collect a sum which 
had for its mit £10,000, provided that the roject was shown 
to be of public utility If this was so, he thought that the 
photographic community generally should take some steps to- 
wards defining practical Methods of carrying the scheme forward, 
and then they quld approach the Lord Mayor with tis project, 
and with some promises of financial support In foreign coun- 


tries the ee nment provided the meens by which such institu- 


tions were founded In England this was not the case, and he (Mr 
Bird) felt that if this moyenfent was to be gi success, 1f must 
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begin at home and the Photograjfnc®Sogiety ought to use what 
influencg ıt possesses to assist in the work After some discus- 
sion the following resolution was adopted — That the®project 
be submitted, m the form of ® cir@ulai letter, to the different 
provincial and metropolitan Societies, to elicit the opinton of 
the photogfaphic public@eneially upon the scheme now brought 


E 
orwar e 


e AT the Annual Conference of Principals of Umversity Colleges, 

held at Bangor, on December 23, the followfng subjects were 
discussed —(1) The Univeisity of pondon la) the proposed 
scheme for reconstituting the University , (8) Igcal centres at 
provincial Colleges for the honours examinations of the 
University (2) Day Tiaining Colleges (a) relations of the 
University Colleges ın this conneauon to the Education De- 
patmeng and the Science and Art Departhent , (4) orgamza- 
tion necessary to make these relationg operative (3) County 
Councils (æ) ielation of County Councils to @lucational 
institutions outside the strict county area , (4) devotion of loĉal 
taxation money to purposes of technical instruction An 
invitation from University College, London, to meet in London. 
in 1891 was accepted 


AT the meeting of the Fiench Academy on December 8, M. 
Mascart presented a work by General A. de Tillo on the distribu- 
tion of atmospheiic pressure ın the Russian Empire and Asia, 
from 1836 to 1885 The work consists of an atlas of 69 charts, 
and a discussion of the monthly and annual values, as well as 
of the variability of pressme, and the relations eaistmg bétween 
the variations of pressure and those of temperature at °136 sta- 
tions The highest pressure quoted ıs 31 63 inches (reduged to 
sea-level) in December 1877 at Barnaoul, and this 1s stated to 
be the highest reading on record But ın the Quarterly Journal 
of the Royal Meteorological Society for July 1887, Mr C, 


Harding quoted, fon the authority of Prof Loomis, a read-* 


ing of 31 72 inches on December 16, 1877, at Semrpatalinsk E 


In NATURE, vol xaav p 344, Mr Blanford quoted the lowest 
reading on record at any land station, viz 27%2 (ieduged to 
Enghsh standards), which occurred on September 22, 1885, on 
the coast of Orissa These readings give a difference of 4 6 
inches, probably the maximum range of the barometer evel 
observed at the earth’s surface 


THE weather 1eview accompanying the Pilot Chart issued by 
the US Hydrogiaphic Office states that very heavy weather 
prevaued in the North Atlantic during the month of November , 
westerly gales accompanied hy heavy rain, hail, or snow, with 
tremendous seas, having raged ove: almost the entire region 
between Newfoundland and the British Isles, with the exception 
ofa few days Eight storms reaghed the ocean from the con- 
tment of North America, two of which crossed the British Isles 
Six severe storms also onginated in mid ocean, most of which. 
more or less affected the weather ın éhese islands Very little 
fog was reported dunng the month, and only one iceberg It 
1s proposed to publish with the next Pilot Chart a supplement 
devoted to the subject of 1cein the North Atlantic durmg the 
season of 1889-90, which is perhaps the mos? notable ice 
season on record ° 


AT the recent Congyess of @mericanists at Paris, Dr Seler 
showed that tite name Anahuac had been applied by mistake to 
the plateau of Mexico ‘* Anauac” means ‘‘on or near water,” 
and by all ancient writers was used in the s€nse of coast-land, 
Anauac Ayotlan was the seabgayd of the Pacific, Anauac Xica- 
lanco that of the Atlantic Motolma alone used the word 
differently He did not, however, apply it to the plateau, but to 
the whole of New Spain According to Dr Seler, this also was 
a blunder, and was due to the phrase ‘‘cem affahu®p,” which 1s 
used for “the gvhole world ” The original meaning was “ the 


entire land down to the sea shore ” ` 
a . 
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A CIRCULAR, has been issued by the Department of Science and 
Art, callng the attentign Bf Secretaries of sciencg classes and 


, ‘schools, to alterations to be adopted in the ‘‘ staging” ofgscience 


drawings, which are to be sent up to South Kensington for 
examination im April next® This ‘“‘stagmg” has a distinct 
meaning different from that of ‘‘elementaty,” ‘‘ gdvanced,” 
o1 “honours” stages as used in respect 8f the subjectSppf science, 
examinations gheld in May ‘The secretazies are §therefore 
requested to avoid using the terms “ elementary, “advaęced,” 
and *‘honours, ° *n connection with he labelling of the draw” 
ings from copies, from meagprement, and orginal designs which 
may be submitted next April. Such drawings are to be labelled 


according to st¥ges about which preci® instructions are given 
. 


THE utility of the microphone fo. observation of earth- 
tremors and noises gas soon recognized ®and in Italy especially 
attention has been given to adapting the instrumentefor this 
use We learn from th® Xrewsta Seventy fico-Industi tal, that 
Signor Bafatta, finding some defects in a method of mechanical 
1egistration of the motions of a sersmo-microphone, which he had 
devised, has substituted a photographic system with advantage 
The device ıs buefly this —lhe telephone wne 1s connected 
with a subterranean microphone Before the telephone diaphiagm 
(veitical), and connected with its centre by a fine aluminium 
wire, is a short slip of the same metal, fixed below, and having 
a curved piece at the top, which rests against a small mirror, 
movable about a horizontal axis This muro: ieflects the Iht 
from a lamp and lens to photographie pape: on a rotated drum 
The hght 1®momentarily shut off every quarter of an hour, by a 
shitter Sirangement, worked electro-magnetically by the clocs- 
workevhich moves the dium 


THE French Department of Tiade and Tndustry 1s issuing, in 
two Garge octavo volumes, the popular lectures given im the 
e‘lrocadéro Palace during the Exhioition, for the benefit of 
* visitors The first volume has just appeared The subjects 
are most vaned, and many of the lectures are valuable 


w 

A IECENT microscopical study, by Heun Schultz, of the shun 
of toads and salamandeis, has yielded some interesting results 
{aicli Ju, mihivscop Anat) There are two hinds of glands, 
mucus and poison gland. The former are numerous over the 
whole body, while the latte: are on the back of body and 
limbs, and there are groups in the ear-region behind the eye , 
and, in the salamandei, at the angle of the jaw, The mucus 
glands are spherical, have a clear glassy appearance, and contain 
mucus cells and mucus , the poisgn glands, which are in regular 
strips on the salamander, are oval, much larger, and have a dark 
granular look, fiom strongly refractive drops of poison, a good 
1eagent for which 1s coppeyheematoxylin The poisonous 
„clement are fiom epithelial cells lining the glands The mucas 
glands are for moistening the skin, and the liquid has no special 
smell, nor a bitter or acad taste The poison glands are of 


7 comse protective, and the corrosive juice 1s discharged differently 


oeexudes sparingly in drops 


i toads and salamanders, on stimulating electrically , ın the 
latter ıt 1s spirted out ın a fine jet, sometimes more than a foot in 
length, where§s in the toad, after longer action of the current, it 
The physiological action 'of the 
poison has lately been studied hy some Fienchmen There 1s 
no reason, according to Her: °Schultz, fr supposing that the 
mucus glands sometimes become poisonous e 


THE preliminary copy of tne new map of the Chin-Lusha1 
country, prepared for the sw veyg ade dung the recen? military 
expeditions, shows, accoiding to an Indian paper, what remark- 
able progress has been made in fillmg up the blank spaces 
which disfigured the old smvey sheets In the expedition of 
1871-72 the €ountry for some considerable distance to the south 
of Manipur was surveyed, and now the operations from the 

e Ny 7| A lad 
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Chittagong side and’ from Upper Burmah fave enabled the 
British officers to map u? the hill tracts be&veen Demagui and 
Kan Fort White, to the north-east, has also served as a base 
for valuable observations, while on the south-east the Chiffbol. 
country has also been explored During the present winte: 
several survey parties will be sent out, and a year hence the 
whole mountainous region between Manipur and Arakan wti 

probably have been mapped? ¢ ° 


° 
Tur wfen is generaly supposed to be a gentle litle bifid, yet 
on occasion it seems capable of displaying anything but an amı- 
able tempe: In the current numpei of the Selborne Society’s 
magazine, Mr Aubrey Edwards gives fiom his note-book the 
following account of what he calls “a disgraceful scene” 
betw@en two male wrens —‘‘ April 15, 1889 —I have just been 
watching two golden-crasted wrens fighting They first attracted 
my attention by getung yp from the giound almost under my 
feet, and engaging again and faMing to the ground Then rising 
again one chased the othe: intoja yew-tree nar, where I had a 
good close view of them as they challenged each other, ruffling 
their feathers, shaking their bodies, smging and dancing about 
with crests erected, the sun shining on “h@ orange coloured 
crests—such a pretty sight After they had been talking big at 
each other for gome minutes, the hen arufed on the scene, and a 
desperate ght ensus, the two cocks falling to the ground in 
fierce embrace, rolling over each ofhei &casionally, but for the 
most part lying still on the ground with their claws buried ir? 
each other’s featheis for about a minyte The hen wgå close by 
them on the ground, moving about and looking very much ct? 
cerned at the affiay Her pale yellow crest contiasted notably 
with the rich orange of the males After getting up, renevgng 
the combat 1m a currant bush, falling again and struggling on 
the ground, they 10se and had a chase round the yew-tree-, the 
hen following to see the fun, and presently went off and were 
lost to view ” 
A 


DURING the past year the question of technical education in 
Burmah was tahen up under the orders of the Goveinment of 
India ^ new set of exammation standards was considered , 
and at the same time a survey was made of the industues prac- 
tised in Lowe: Burmah A provincial Board ıs at present being 
constituted to consider the :esults of the survey, and to advise the 
Government generally in all matters connected with technical and 
industrial instruction A sum of Rs 10,000 has been allotted in 
the current year’s budget, and it 1s hoped that theecause of 
technical education has secured a real and substantial foundation 
for future progress Féin engineering pupils at the Suibpftr 
College were some time ago in recerpt of Burmah scholarships, 
but the grant of these scholarship. has now ceased, and no 
moie engineering students will be sent to Calcutta 


Tue Government of Bombay, in concluding a recent 1esolution 
on education in the Přresi@ency, remarks that the degree to 
which private enterprise has expanded ynder the revised Grant- 
m-ad Code has exceeded ali anticipations In 1884-85 the 
expenditure on institutions maintained By the Department was 
Rs 8,47,260 out of a total expenditure of Rs 41,4g,734 Itis 
now little more than 8 lakhs out of 563 lakhs of expenditure 
The whole growth of ways and means has thus been left to 
other agencies than Government In®the same year aided 
institutions under @rivate management received from provincial 
revenues unde. 2 lakhs,eand they now receive fro that source 
alone nearly 44 lakhs Puvate enterprise is becoming the chief 
power in educating the people Anosher marked change 1s the 
growth of*technical education and the mtrodugtion of vanous 
types of instiuction In 1884-85 the greater part of the expendi- 
twe sby Government on ets own institutions, which aggregated. es 


Rs 8,47,260, was assigned as follows nearly 6 lahs to col 
è e -m 
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egiate and secondary education, and *ł lakhs to special 
educatipn | Tnetl® current yem Rè 2,39,479 out SF the 8 
lakhs spent on Government 1&stitutions were devoted to special 
edyfation Private enterprise manages special institutions 
ata cost of Rs 1,46,261, whereas the expenditure on this head 
by aided schgols in 1884~85 was only Rs 39,319 There 1s thus 

e2 greater diveisity intro @uced into educational actiyty as well as 
into educational agency Collegiate and secondary education of 
the ordinary type receive moie expenditure tgan they did, but 
there %s sfill greater expansion in other directiéns The 
vastly increased employment of Municipal and Local Boards 
in the management of piimary education ıs another marked 
feature of recent years The tendency of education to range 
itself under diverse forms of instruction, and under a great multi- 
phaty of controlling agencies, renders the task of admifistra- 
tion and of apportionment of public funds as grants n-aid more 
difficult It ıs remarked with satisfactioa that complaints against 
the Grant-in-aid Code are nev&r heard, and that the record of 
each succeeding ydar shows increasing attendance at schools and 
the enlistment of larger private resouices in the work of educa- 
tion = ‘* The Governor in Council 1s satisfied that the Report of 
publie instructio® ffir the year ending March 31, 1890, will be 
generally regarded as affording proof of the sagacity with which 
the Department was administered, and new impgilses given to it 
during the administration of His Excellenfy the late Governor” 
(Lord, Reay) og 


THE additions to the Zoological Society’s Gardens dmıng the 
past weel? include a Macafjue Monkey (Afacacus cynomolgus 2) 
from India, presented by Mr P Boulton, a Tuatera Lizard 
(Sphenodon punctatus) from New Zealand, presented by Captain 
Werster, two Common Marmosets (Haale jacchus) from 
South-east Brazil, deposited 
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OUR ASTRONOMICAL COLUMN 


. GREENWICH SPECTROSCOPIC OBSERVATIONS —The results 


of the spectroscopic and photographic observations made at the 
Royal Observatory, Greenwich, ın the year 1889 have recently 
been issued Mr Maunder examined the spectrum of x Cygni 
‘on June 3, and compared it with the spectrum of hydrogen as 
given by a yacuum tube, and that of carbon as given by a Bun- 
sen flame C and F were not present as bright Ines There 
was some uncertainty about the G hydrogen line, a bright spot 
beirg si&Spected at or near its position in the violet region Dy 
‘was not seen as a bright line, but there was a brighter part about 
% 5823, which may have been “a mee effect of contrast, ora 
local brightening of the contmuous spectrum ” It 1s also re- 
corded that ‘‘the close correspondence as to position of the 
green and blue bands of the hydrocarbon spectrum with two of 
the bright zones or mterspaces of the stella. spectrum was very 
apparent No such correspondence was evident in the case of 
the yellgw band” The mean wave-lengths obtamed from two 
sets of measures of the more refraifible edges of Dunér’s bands 
VII and IX are 5170 and 4766 On June 17 an observation 
was made of the spéctrum of Uranus The spectrum was 
traced from about A,6200 to about 4 4600 Measures of the 
positions of two “‘dark ands,” and ‘an ‘ill defined bnght 
region whic seemed to consist of two diffused bright bands,” 
gave the following mean wave-lengths — 


Object measured iain i 
Darkest line 5419 
Bright band e 5336 
Bnght band ° 5276 
Dark Inne 4866 


hd 
“Other megularities ın the brightness of thescontinuous 
spectrum wer suspected on either side of the principal dark 
bne ’ 
Measurgs of two of tne bight [Mes in the spectum*of R 
Andromeda were obtained on Octobe: 199 The brightest line 
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was found to have a wave-length 4872, and was piobably F, |» 
wn the position of a feeble “onfht, line was @letermined as 
A 513 * e 

TheS%pectrum of Davidson’s comet (e 1889) was obgived on” « 
August 29 Itisiecorded that ‘one bright band in the green 
could be distinctly made out when te slit was opened very widely 
It coincided nearly, 1f not exactly, with the green band of the 
hydrocargon spectrum @ No measures were made of the wave- 
length offthe bnght band . 

The offher observations contained ın this pub¥cation refer to | 
he nfotion of stars, the gin, moon, and planets m the line ofe 
sight, and measures of pleotographs of the sun® 

The volume of “ Greenwich Observations '® for 1888 has also 
been issued, and 1s of the usual character 


e 2 
s 
COMETS ZONA ANDÎSPITALER —The folbwing elements 
have been computed for Spitaler’s met — 


T = 1890 Detober 26 §0833 Berlin mean tıme 
° 


è x = 58 24 28 2 


& =45 7 512>Mean€iq 18900 

t= I2 51 490 ° 

p = 28 r1 266 ? 
log a = 0 537532 

B= 554" 2 


Period = 6 4 years 


Ephemerides for Berlin Midnight 
Zona’s CoME1 


1891 RA Deel Bright ° 
* hom s ey ness 
Jan 2 2 1 42 + 29 145 0 37 
33 4 I 57 59 28 531 s e = 
» 6 I 54 36 28 328 033 « 
» 8 I 5I 3E 28 136 
+ 10 1 48 42 27 556 o 29 
SPITALER’s COMET F 
189r RA Decl Brght-  , 
hm s 6.1% ness ° 
Jan 5 4 52 24 + 40 225 oyi e 
» 9 4 5I 52 40 255 i 
» 13 4 51 58 40 255,, 
s 17 4 52 49 40 235 . 
» 2I 4 54 24 40 195 
Brightness at discovery = 1 
Zona’s comet ıs therefore still nea1 Triangulum — Spitaler’s 


comet 1s in Auriga, and not far from Capella 
The sideteal time at Io pm on January 11s 4h 45m 25s, 
and on January 101s 5h 20m 30 Is 


THE LEONID METEORS —The current number of Comptes 
sendus (December 22) contams a note from Prof Denza, the 
Tmrector of the Vatican ObserVatory, on the observations made 
in November 1890 under the direction of the Italian Association 
for the Observation of Luminous Meteors The results of the 
observations made at seven statiens on November 13-14, 14-15, 
and 15-16 are tabulated They show that the number of 
meteors seen was greate: on November 15-16 than on November® 
I4~15, and much greater on these evenings than on November 
13-14 In previous years the maxirfum occurred on November . ° 
13 or 14 

The whole of the observations of this year indicate that the 
Leonids were more frequent than in previous years, hence it ıs * 
probable that this augmentation will go on until tke next shower | 


in 1899 ° 


SPECTROSCOPIC NOTE (D3e5-The Rev A L Corte, S J, 
has brought forward the question, ‘‘ Has the line Dz a comeident 
dark lme in the solar spectrum?” From a discussion of avail- 
able observations, and an examination of some photographs taken 
by Mr Higgs with a Rowland grating, it 1s toncluded— 

(1) That D, has been seen glark in a sun-spot 

(2) That there 1s a faint d&rk line in the solar spectrum, at 
least within two tenths of a tenth metre from the bright hne 

(3) That this line 1s due to om atmosphere 

(4) That observers are disagreed as to whether the dark and 
huda lines comeide in position (Monthly Notr&s, November 
1890 ) e . 


œ dimmuished 
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i AMERICAN BIMIT-FURNACE WORK 


kod 
: "THE history of the gradual development of blaste&urnace 
working in America, culmmating m the production of 
* 25co tons of pig-iron in thé shdtt space of one week, with an 
expenditure of only 168 cwt of coke per ton of iron, is m- 
teresting, especially 1f compared with purs, where 


make has not exceeded 1000 tons, with an eapenditur¥ of aboute) 


e largest 
1 ton of cokes It 1s difficult to find satisfactory reaso§s for this 
é great difference, and the members of the Iron and SteeleInst:- 
ae may well have been astomshedgat the results laid befor® 
them e 
It 1s stated that the fist food results were obtained by break- 
ing away fiom jhe @raditional praetice of regulating the quantity 
of blast or air by the pressure-gauge, and notimg instead the 
number of revolutions mad@ by the blowing engine , probably 
e ot would have been bette: still 1f some means had been devised 
of registering the fow of waste gas iss@ing from the furnace- 
mouth Py 
The new era in the wanufactuie began in 1880, and ıs 
divided mte three periods —(1) Old practice—aur supply limited, 
sloav diving. (2) Air in excess, excessive driving, attended 
with a greater output of iron, but increased consumption of 
coke (3) Moderate supply of air, rapid diiving, great output 
of ron with decreased consumption of coke The best results 
were obtained with air at a piessure of 9 pounds heated to 
1100°, blown ın at the 1ate of 25,000 cubic feet per minute, 
furnace 18,200 cubic feet capacity, a greater quantity, 30,000 
cubic feet, proving too much, whilst with less the make of iron 
This furnace produced 10,035 tons of iron in one 
month, with an expenditure of 1834 pounds of coke, ¢he 
average ratio of CO to CO, being 40 per cent as against about 
e 48 to 501m this country Altogether, the volume of air was in- 
fxegsed from 16,000 cubic feet ‘old practice,” to 25,000 per 
minute with improved results Ultimately it is probable that 
300,000 tons of non may be produced in three years without 
repairs 
Some of our most promment metallurgists took part ın the 
discution on Mr Gayley’s report, and ıt soon became evident 
that some long-chershed ideas and formule were open to 
equestion One emment authority was of opinion, however, 
« that on the whole the utilization of fuel, as shown by analysis, 
was in favour of Enghsh practice , although the actual quantity 
of fuel burnt td ©O, was 5 97 as against 4 99 cwt in Pittsburg, 
accounting for the difference by pointing out the variations in 
the appropriation of the heat-units or calories under the various 
items It was also 1emarked that the Pittsburg ore was much 
richer ım iron than the English, the latter fusing 28 cwt of slag 
as against 10 71 inthe former The loss of heat due to radia- 
uon, &c, and in the waste gases, was also less, and these 
combined causes mght be said to account for the remarkable 
saving 
English metallurgists and engineers weie not unanimous in 
their appioval of the new system ,gsuch methods might not after 
all be better than the older and slower processes practised fh 
this country, an expensive aray of air-heatung stoves, blast 
engines, boilers, &c, were required, entailing considerable 
outlay, possibly exceeding the “margin of profit On the other 
hand, it was contended that the greate: output of iron and the 
saving 1n fuel, amounting to £24,coo pei annum, would more 
« than cover additional eapgnse, and would be sufficient for re- 
+ lining and iepairs of the furnace and accessories three or four 
umes over Fewe: furnaces would suffice, and ıt would be 
easier and less expensive to manage, say, two furnaces, than 
four or more A well-known authouty declared ın favour of 


e large*makes, “coupled with rapid driving, but confessed that , 
ewwafter all it was not clear where tf advantages lay as regards 


the plant, working, and final results 

The most suitable form of furr&ce was discussed, but nothirg 
very definite seems to have been said, beyond th® general ad- 
mission that the form facilitatyng the unchecked free descent of 
the ores, &c , was wost suitable, a large hearth or ciucible was 
also desirable The equal distribution of the ascendjng re- 
ducing hot gases was not thoroug@ly discussed, although ıt is 
obvious that unequal distirbution of the hot gases must corre- 
spond to a like varying reduction and heating of the ores, &c, 
chaiged* According to Dr Percy, the equal distribution of 
the gases, &cg is of the utmost importance, and m his work a 
furnace 1s figured, giving the form of fuinace most suitable for 
general uses , he states that, unless the’ interior p@its, from the 
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é 
mouth gownwards, are not properly propogtioned, the regular 
production of sron of unférm quality cannot besinsured, % 

It is submitted that the able déscussion which has just been 
summarized, although accounting for a good deal, 1s still nêt so 
satisfactory as might be The scientific researches on ‘the 
2 attonale of the chemacal reactions occurring 1n the blast-furnace, 
may now be termed complete We can now detemine exactly 


the chemicakreactions of the gases pasing through, as also the, 


relative distribution of the*calenes which a given weight of 
carbon will prodige when burnt to carbonic oxide in the furnace 
So far, tltis seems satisfactory, but one poundgof mrbon, 
when burnt in the caloiimeter, always gives the same number of 
calories, ze number of pounds of wate heated 1°, “this 1s 
all” It 1s, however, well known that its combustion may be 
so regulated as to barely suffice for the fusion of a metal like 
lead , and with the same fuel a temperature may be attamed 
equalging the fusion-point of the softest steel e 

Temperature or heat-intensity may play an important part in 
blast-furnace wok Irôn cannot be properly melted below a 
temperature well abové ats fusion pot, and unless the fuel 1s 
burnt under well understood cénditions, ze very rapidly, it 
often occurs ın practice that fuel 1s so slowly*burnt as to barely 
suffice for fuson Fusion is unduly prolonged, and obviously 
fuel 1s wasted, for the simple reason that heat-intensity 1s 
proportionate to the rate at which it 1s consyn 

Economical work depends entirely on the difference in tem- 
perature betwixt the heating medium and the heated body , and 
it follows, as tpe temperature of the furhace flame and gases. 
approximates to that @f the metal heated, considerably less heat 
is absorbed , finally, when the temperafure of the metal ap- 


proammates closely to that of the ®flame, the heat absomption yy 


becomes nearly mappreciable , thus fusion may be unduly pro- 
longed This final stage may be sermed the critiq:l point, 
sharply dividing the economical use of fuel from the reverse 7 

The importance of mainta.ning the temperature at the end of 
the process of fusion cannot well Ise over estimated a few 
hundred degiees more or less makes all the difference > Appar- 
ently sufficient attention has not been paid to this in blast-furnace 
work, although it 1s plain that as regards fusion of the iron and 
slag, the same law 1s applicable as when simply fusing non m 
ordinary melting-furnaces 

The delivery of large quantities of air at a high pressu? 
through many large openings (technically the ‘uyeres), as prac- 
tised in America, and the consequent rapid consumption of coke, 
must necessaiily raise the heat-intensity (temperature) much 
above that of furnaces supphed with only a limited quantity of 
air, and it follows that, in the latter, won, &c , 1s fused slowly, 
thus entailing a greater consumption of coke 

Concurrently with rapid melting, it 1s self-evident that the 
furnace drives faster, for it ıs obvious that the ratee of descent 
of the materials charged 1s governed by the more or less rapid 
fusion of 1ron and the accompanying consumption of fuel It 1 
pretty generally admitted that rapid driving should be Soided, 
on the reasonable assumption that time 1s required for the com- 
plete reduction of the orè by the ascending gases Yet ww 
America only 16 8 cwt of coke per ton of iron has been con 
sumed in conjunction with rapid driving , but possibly tempera- 
ture plays an important part throughout the whole smelting pro- 
cess The law of heat exchanges previously discussed cannot be 
evaded We will assume that the temperature at the éuyeres ın 
one furnace 1s 500° highe:, than in another, it follows that the 
comparatively cool descendu%g materials absorb in a similar 
ratio, or more plainly a greater percentage of the total heat ıs 
utilized in the former than in the latter instance It 1s, there- 
fore, not so surprising that the waste gases leave the high tem- 
perature furnace at the comparativelylow heat of 340° 

It would appear that, on the whole, sufficient atterfion has not 
been directed here to the absolute weight or volume of air used 
per unit of time with its consequent effects, and it may be ques- 

1 “t When iron his attained a temperature of 2500, it will, when exposed to 
a heat-intensity of 3200°, absorb less than yy of this, and wher iron ts receiving 
the last 100° requisite tO bring ıt up to the welding heat of 3290°, the tem- 
perature of the fi rnace_ being @3c0%, only yy will enter the iron, the remun- 
ing 44 being wasted By rarsing the temperature to 3700°%, y instead of yy 
will be utilized, thus exhibiting the fact that an addition of temperature of 
only $ increases the efficiency of the furnace fourfold "—~Prideau 

2" Cause ot ¿he remarkable saving of fuel effected by hot blast (Percy, 
“ Metallurgy,’ p 425) ‘‘Itis therefore plain that the merequantity of heat, 
7¢ the number cf units of heat evolved can have little to do with the matter 
This being admitted, the inevitable conclusion 1s that calorific mtensity must 
be conéerned, and that the temftrature of what may be designatgd the most 
active part of the furnage must be higher ın the case of hot blast than in 
the case of cold blast ”?” —Percs e a 
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tioned whether as aggeneral rule in this country the area of the 
air or @last del®ery pipes has been ‘correspondingly enlarged 
in due proportion to the incfeased an temperature, often over 
1098°, now not uncommon since the introduction of the modern 
brick-heating stoves Surely with air expanded to nearly four 
times its normal volume at 60°, the ordinary blast pipes should 
be correspoftdingly enlarged, coupled also with a higher blast 

epressure Thus it may be, when using highly heated aur, the 
absolute weight of air (oxygen) sifpplied may not be propeily 
pioportioned to the weight of coke charged, greater or less , and 
af this®be grue, it 1s not surprising that many bl&st furnace 
managers have condemned the use of superheated air, 1t seems 
just possible that coke may be charged in excess of the ar 
supvly, or: vce versé In America they appear, “by dint of 
sheer practice,” to have somehow realized this, they have even 
gone further, and ascertained that ıt 1s quite possible to deliver 
toogmuch air It seems, on the whole, that their sugerion 
practice may partly, at least, be explained on the probabihty 
that heat-intensity—in other woids, temperature expressed in 
C or F degrees—plays its part, and tlfat calculations based on 
heat units alone, undoubtedly useful and necessary as they are, 
have only a muted application 





THE ZOOLQGY AND BOTANY OF THE 
© “WEST INDIES } 


THS Committee 
1888 and 1889 
Darıng the past year chief attention ha® been duected to the 
exploration of the isMnd of St Vincent, and two collectois 
agave *been mamtaimed in that island at the expense of Mı 
F Du Cane Godman, who has kindly assisted the Committee 
in, this manner in order @hat the funds at its disposal may be 
cinefly applied to the remuneration of contributors, to whom 
would be referred the laige collections in zoology, alieady 
amounting in Insecta alohe to about 3000 species The plants 
have been determined at the Herbarium of the Royal Gardens, 
Kew, and are nearly completed to date A separate report 
on the collections in zoology and botany ıs given below 
It 1s proposed by the Committee to accept the services of 
Mr R V = Shening, FLS, to make collections in botany 
T the sland of Grenada during the commg winter Mr 
Sheriing 1s well acquamted with the West Indies, and has 
already made collections there, and added several new species 
of ferns to the flora of Jamaica 


was appointed in 1887, and reappointed in 
. 


Zoology 


Since the last Report of the Committee three collections 
have been received from Mr H H Smith, the collector sent 
by Mr Gotlman to the island of St Vincent These collec- 
tions include a complete set of the buds already known to 
inhabit the island, and a few additional species , a small number 
of reptiles and ciustaceans, a large series of spiders, and a 
ger many Insecta, these last amqunting, it 1s thought, to 
about 3000 species 

In 1889, Colonel Felden paid a visit to the island of 
Dommica for the puipose of ascertaiming whether the Diablotin 
(Qstielata hesttata) has become extinct there, as has been 
reported by Ober The account of his expedition that 
Colonel Feilden has published leaves little doubt that this 
is the wase e >» 

Although Mi Smith has now been occupied about a yea 
and a half in the exploration of the island of St Vincent, 
Mr Godman has decided, with the concuuence of the 
Committee, that he shall still continues there, as it is not yet 
clear that the more inacd&ssible portions of the island have 
been sufficitly examined 

Mr Godman has agreed to give a first set of the zoological 
specimens obtained by his collector to the National Collection 
contained in the Btitsh Museum, and the Committee 1s 
at present endeavouring to find competent goologists to work 
out the evgensive series of moects and spiders that has been 
obta ned bf 

Commander Markham, R N, contiibuted some specimens 
an zoology collected b him in the Leeward and Windward 


@ 
1Third Repor@of the B A Committee, consisting of Prof Flower (Chawr- 
man), Mr D Morris (Secretiry), Mr Carruthers, Dr Sclater, Mr Thiselton- 
Dyer, Dr Sharp Mr F Du Cane Godmgn, Prof Newton, Dr Gunther 
and Colon, Feilden, appointed for the purpose of reporting on the Present 
state of our knowledge of the Zoology and Botany of the West India Islands, 
and taking stamo investigate ascaprained deficiencies in the Fauna and Flora 
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Islands of the West Indies, end Captain Higllard, RE, - 


local secretawy to the Committee at St Lucia, has recently 


forward@gd four boxes of Lepidoptera collected by him me | 


that island 


Betanja . 


A small collection of plants, numbering 143 specimens, 

was 1eceyed from Mr J J Walsh, RN This collection 

lants from Dominica, St Martia’s, St Eustatius, 

St Kitt St Lucia, and Gienada Most of tae plants con- 

gisteds of common West, Indian species, presumably such as 

ould be met with in tge more accessible spots in the various 
places visited ° 

The remainder of the plants coflected by Mr Ramage at 
St Lucia have been determined Of 84 sle sent, 62 have 
been fully determined The others include several that me 
apparently new They are wholly %voody or forest plants, and 
comprise Sloanea sp, Tie ammi sp, Xanthoxylum sp ,,, 
Bui sera sp, Macona Sp , Cybeanthus sp ,eLucuma sp, Sipa- 
runa Spe felosis sp, Gymnanthessp , and Cyclanthus sp In 
one or two cases the material 1s hardly sufficient for satisfactory 
determination Two of the above undetermined sgecies have 
also been collected in Domunica and one ın Martinique by earher 
collectors 

Thee collections have been received from St Vincent 
through Mr Godman, viz ın September 1889, and March 
and August 1890 The first collection has been determined 
at Kew by Mr Rolfe as far as the end of the Polypetale Of 
the 252 numbers (to this pomt) 47 were duplicates, thus 205 
species were represented All but about 9 of these were fully 
determined, the gieat bulk consisting of widely diffused West 
Infian plants, 128, or more than half, appear to have been 
recorded from the island before 

The undetermined specimens aie Trattentchia, sp o Stig- © 
maphyllon sp, Trichilia sp, Melwsma sp, Lysilanma qm 
Mogiurlea sp, a species of Lupentzz obtained by Hahn ın 
Mantinique, and two species, probably of Prtkeolobiuan, of 
which the materal was somewhat inadequate Several of 
these appear to be new, the fist-named being specially 
teresting, because the genus wa» hitherto only hnowr® from 
Guana and Brazil! In addition to this may be mentonet, 
that several species of somewhat restricted distribution in thee 
West Indies, more especially from Martinique and St Lucia, + 
have also been found in St Vincent 

‘The second collection from St Vincent cérfisted fp the 
most part of ferns Mr J G Bake: has fully worked out 
these They include 133 species and well-marked vatieties, 
thiee of which are new The specimens aie in excellent stage 
of preservation, and it 1s probable that we have amongst them 
nearly all the fern flora of the island, both of the mountains and 
the lowlands 

As out knowledge of the fern flora of St Vincent may be 
now regaided as practically exhaustive, it seems piobable 
that some species hitheito attributed to the island, on the 
authouty of specimens collected by the Rev Lansdowne 
Guiding, really belong to otherislands This error has arisen 
from want of precision in exactly localizing the specimens, 
a practice the importance of which was hardly 1ecognized at the 
tıme they were collected ° : 

The collections 1ecerved in August last contain three, 
additional species of ferns, making the total number collected 
by Messis Smith 136 
cuutarra, Sw, Davalna aculeata, Sw, Chetlanthes radiata, ~ 
R B: In addition there are 389 numbers of flowering plants, 
and 3 palms These will be determined later 

The Committee would again draw particular attention 


to the botanical and zoological bibliography df the Besser e 
direction, and published as anu, 


Antilles prepared under 1 
appendix to the Report fo. 1888 This bibliography has been 
widely distributed um the Wee Indies and in Europe, and has 
pioved of cofisiderable service ın carrying out the objects for 
which the Committee was appointed 

The Committee recommend their 1eappointment, and that 
a grant(pf £100 be placed at par disposal 

® 





THE HILL ARRIANS OF INDIA 


AT a iecent meeting of the Anthropological Society of 
Bombay, a paper was 1ead by the Rev® A @ Painter on 

the IH Argans, who, live along the slopes of the Western 
Ghats in the Native State of Travancore, between Quilon m 
a e 


The adged species are Decksonta e 


. 


January 1, 1891] 
e 2 





NATURE 





7 


the south an® the Trava®o:®-Cochin boundary lme in the 
nosth They differ confderably from the ordinaiy*hill tribes of 
. ‘India, apd Mr Pante: considers them as Dravidian rath@r than 
Kolanan In colour many of them are remarkably far The men 
* average 5 feet 6 inches in hafht ®Their featmes are, as a iule, 
well formed The lips are thin and the nose frequently aquiline 
Their villages are situated at a height «between zoo% and 500 
feet above sea-level The houses are generally bul. of split 
bamboo and neud with grass thatching, but wooden hdfises such 
as those used by the inhabitants of theplains are not uncommon, 
They cultivate theesurrounding lands wth rice and vegetables 
Their religion nd social customs differ considerably from 
other Malayalam-speaking people, more markedly so in places 
where they havgnot come under¢the power of those living in 
the plains Thus in Malabar the law of inhemtance through 
the sister’s children prevails’ Even the Musnud, or throne, .s 
' ygnhented in this way Butgamong the Arnans, except where 
they have been breaght unde: the power of the Hindus, m- 
heritance through the father’s children pievails Eve where 
the former law has bee: forced upon them they evade the 
consequens by marrying cousins, so that the property remains 
in the family They ae divided into z//ams, or clans Mem- 
bers of the same sam may not mtermairy, men of a superior 
tllam may marry a woman of an inferio. 2//am, but the reverse 
may not be done There appears to be no difficulty about 
eating together, but only about intermarriage 
Women occupy a much better position among the Arrians 
than among the Hindus ‘They aie regarded as equals, move 
about unrestrictedly, and eat with their husbands, especially at 
© feasts The fact that a woman eats out of a man’s plantain Jeaf 
is a sign that she ıs his wife The mariage tie is considePed 
sacied, and seldom broken Polygamy 1s almost unknown A 
* man married two sisters, and was considered to have disgiaced 
resell, and was shut out from all feasts, &c Adultery is con- 
sidered a great crime Infant marrage is unknown amongst 
them,ebut a curious ceremony prevails, copied from the customs 
of Natrs and Chogans, though differing ın several particulars 
As soon as a woman atiains matuuity, relatives and friends are 
sumnfned to a feast The propitious hour having been fixed, 
dhe girl is brought ın and made to stand on a plank of jackwood 
e(a tree considered sacred by the Arrians), the father’s sister 
a then ties the ďa% or thread round the neck, the feast 1s then par- 
taken of, and the ceremony 1s considered complete 
The,actual Mrge ceremony among the Arrians takes place 
when the woman 1s seventeen or eighteen years of age The 
hoioscepes of the different parties are examined, and the day 
figed by the astrologer Invitations are issued, and a fandal 
erected and the bride placed seated inside The bridegroom 1s 
then brought up by his friends, who demand to know who 1s 1m- 
side The reply ıs such and such Illakar, as the case may be 
If the reply 1s satisfactory they advance inside, and the biide 1s 
brought and placed in the centre The conductor of the cere- 
monies on the bride’s behalf then proclaims in a loud voice, ‘I 
am about to give a woman of such an zam to a man of such an 
#am” On the bridegroom’s behalf a similar announcements 
made And a set of new clothes 1s presented by the bridegroom 
to the bride, and afterwaids the happy pair eat out of the same 
vessel qr leaf This ts the Grownmg part of the ceremony 
afifter a feast the bride 1s conducted by the wedding party in 
state to the bridegiocom’s house, where another feast 1s spread 
‘The wife lives with her hugband ım his house 
The Arnans bury then dead Ancestral worship being prac- 
tised among them, the ceremonies connected with death are the 
most elaborate and important Death brings defilement with it, 
and none in the house may eat until afte: the funeral The 
e body*having Been washed and betel-nut placed in the mouth, a 
eaanember of the same clan 1s appoinfed, who undertakes to act as 
master of the ceremomes Ife first carefully bathes, then takes 
a new cloth, and fiom it tears æ narrow sérip which he fastens 
upon himself after the fashion of the Brahminical thread Going 
to the place selected for the grave he calls upon tht earth to give 
up 6 feet He than advances backwards and digs with a hoe, 
1emoving thiee hoesful of the earth Afterwards he may dig 
facing the grave This completesl®the body 1s brought forth and 
laid in it, the head always lying towards the south The earth 
having been thrown, he agam advances backwards and draws 
with a knife three lmes round the giave, which aie supposed to 
protect it fi eml spirits A cocoa-nut is broken and some 
paddy ıs stidwn on the top In addition to this ın some hills a 
light 1s ye at the head, anothe: at the foot*of the giave 
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The maSer of the ceremogies agam bathes @ng returns, to the 
house, two sticks tied crossways, are taken and 1afs Soaked 
with oil tied in the ents and highted Taking them ın his hands 
he walks in procession rund the house three times, followedeby 
the relations of the deceased The sticks are then placed, one 
at the head, the other’at the foot of the grave é 

After the ceremonies at the grave arg over, all concerned 1$ 
them bathe, # clean new cloth 1s placed ın an inner room of the 
house, and on it the dead man’s-property, knife, betel-bos, 
topee, &c are pẹced A feast 1s prepared, plantain leaygs are 
cut into narrow strips, rice, boiled fowl, plantain, ish, toddy, 
anack, and parched nice are placed upon the leaves, lights are 
lighted, the master of the ceremonies then does obeisance to the 
spirit which 1s now supposed to be in the house The door 1s 
closed and the spirit 1s left to feast After half an hour it 1s 
opened and the things taken foith At the conclusion of the 
cerem®ny the whole assembly partake of a feast consisting? of 
flesh, fish, rice, and arraak As soon as possible an image of the 
deceased 1s prepared, which is brought into the house Twice 
a year similar offerings are presemted , and in times of drought, 
ravages by wild beasts, or sickness, vows are gnade, and prayers 
such as, ‘O Ancestor, be not angry with us,” are offered 

Female ancestors receive equal honours with males Of what 
happens to a soul after death they have no certam belief The 
doctiine of transmigration ıs unknown améig@ them  Spnits 
of men and women for whom no offerings have been made are 
said to wander about working mischief eIf a man dies from 
accident, such @& the fall of a tree, or 1s killed by a man or wild 
beast, no @eremonies may be performed, for him, nor in the 
event of a woman dymg in child-lgrth ~ The spirit is sad to 


wander about working mischief Ancestral worship ıs the} 


essential part of their religious system It consists of a yeaily 
feast and offermg to the spint of Ancestors simula? to thee 
described as made on the eleventh or fifteenth day after death 
Besides worship of ancestors, there js also the worship of evil 
spitits or demons, which appears to consist in paymg ‘“‘blagi- 
mail” to avoid mjury, or bribes to flict injury on others The 
chief demon worshipped by them ıs the goddess of small-po., 
cholera, &c , and it 1s noticeable that in all their religious 
festivals and ceremonies strong drink plays a very large part 


ANCIENT MOUNDS AT FLOYD, 10WA} 

O* the west side of the Cedar River, one half mle east from 
Floyd, Iowa, are located a group of three ancient mounds 
These mounds, instead of being located on the highest eminence 
ın the region, as 1s most usually the case, are arranged in a 
shghtly curved line, on a high but level space, fifty feet above, 
and two hundied and twenty yards back from the stream, and 
midway between two points (from fifty to sixty 10ds from each) 
which face the nver, and nse fiom twenty-five to fifty feet 
above this level space The giound, between the mounds ane 
the Cedar, has a rather gently sloping surface. At this pomt 
the stream makes a bend to the east, and the mounds thus 
occupy a position on the south side The north side of the 
stream 1s occupied by a steep, and somewhat broken, wooded 
bank, which affoids a limited though beautiful bit of scenery 

to this place 
This area, as well as the surface of the mounds themselves, 
was originally possessed by a heavy growth of timber, but 
which was cleared away more than twe®ty years ago, and the 
soil kept under the plough eve: since These mounds are low 
and cucular, and twefity feet distant from each other The 
east, o1 largest mound, 1s thuty feet m diameter, apd was o1- 
ginally two feet high (so reported by Mr Sharkey, who first 
cleared,-and still owns the tract), although owing to degradation 
by the plough ıt now rises only one and g half feet above the 
surface of the giound surrounding the mound ‘The two 1e- 
maining mounds ame smaller and lowe: than the first one The 
third mound—there may be some slight doubt e®piessed re- 
garding its ongin, fo. the reason that n the south portion of it 
there ıs embedded a dnft boulder, weighing some seven on 
eight hundzed pounds This, however, may have been placed 
hands ın the long ago, or the mound may bave 


heie by human 
been an mtrusion upon the stone A partial exploration of * 


1 


the tao smaller moundsewas made, but without discovering œ 


e 
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In making a_thpiough exploratiop of the lager €nound, 
howevee, he refnains of five human bodies were found, the 
bones, even those of the fingefs, toes, &e, being, for the most 
part? in a good state of preservation Pust, a saucer or bowl- 
shaped excavation has been made, extending down thee and 
three fourths feet below the suface of thé giound around the 
mound, andthe bottom, of this macadamized with gravel and 

efragments of limestone In the cegtre of this floor five bodies 
were placed in a sitting pasttire, with the feet drawn under 
them, and apparently facing the north First &bove the bodies 
was a @hin Jeyer of earth, next above this was nie inches of 
earth and ashes, among which were found two or three small 
pieces of fine gramed charcoal Nealy all the remaimmng 
fou feet of earth had been changed to a red colour by the long 
continued action of fire 

All the material of the mound, above and around the bodies, 
had been made so hard that it was with great difficulty tat an 
excavation could be made even withthe best of tools The 
soil around the bodies had been deeply stained by the decom- 
position of the flesh The first (west) body was that of an 
aveiage-sized woman in middle lıfe Sıx inches to the east of 
this was the skeleton of a babe To the north, and im close 
proximity to the babe, were the remains of a large, aged in 
dividual, apparently that ofa man To the east and south of 
the babe were the lgdies of two young though adult persons 
The bones of the wonan, mm their detail of structme, imdicated 
a person of low grade, the evidence of unusual muscular deve- 
lopment bemg strongly marked The gkull $f this person- 
age was a wonder to behold, it equalling, ıf not sivalling in 
some respects, ın infer®rity of grade, the famous “‘ Neanderthal 
kull” The forehead (if forehead it could be called) 1s very 
low, lower and more animal-like than ın the ‘‘ Neanderthal” 

cimen® © 

This skull is quite small for an adult individual 
portions of the brow ridges are slightly promiment 

Zhe distance from the lower portion of the nasal bone to the 
upper margin of the eye cavities ıs only fom centimeties A 
slight portion of this bone has, however, apparently been broken 
away 

The distance between the eye sockets at a pomt midway 
getween the upper margin of the eye cavities and the lower por- 
tidn of the nasal bone is two and three-fourths centimetres One of 
the jaws, containing well-preserved teeth, was found This was 
rather strong, but the teeth only moderately so We were at 
first inclined to consider the strange form of this skull as due 
to artificial pressure while living, but a critical examination of 
it revealed the fact that ıt was normal, z ¢ not having been ar- 
tificially deformed The teeth of the babe were very small, 
and the skull thick, even for an adult person 

Tne next® skeleton was that of a man nearly six feet in 
height The crowns of all the teeth had been very much woin 
down, sgme of them even down to the bone of the jaw 

As before stated, the 1emaining bodies were those of young 
@jiult persons, the skull of one of whych was small for a full- 
grown individual No relics of any desciiption were found with 
the human remains in this mound = Their burial appeared to be 
a very ancient one, the limestone fragments 10 the floor of the 
excavation being nearly if not all decomposed 

In other mounds opened on the same stream, at Charles 
City, six mies below, fragments of the same hmestone were 
not infreqmently found, but in go ease was decomposition 
visible, except as a thin outer crust, although the human bones, 
which were usually mow or less abundant, were in no case very 
well preserved, but, on the contrary, often nearly or entirely 
decomposed The fife preseivation of the remams m the 
mound at Floyd was due to’the method of burial This being 
evidenced by the fact that over a small portion of one of the 
bodies the earth had not been so thoroughly packed, and as a 
consequence the bones weie almost entirely decomposed away, 
while the othe: porti&n of the body over which the soil had 
been very firmly packed was well preserved Judging fiom 
all the faajs gathered, it seems not, improbable to suppose 
that this 1epresented a family buual 

The question has been raised, ‘‘ How was it that these five 
persons were all burie here at the same time, their bodies 
being still ın fhe flesh?” As we have no reason “to suppose 

«that these ancient people possessed any means for preserving, 
for any length of time, ın the flesh, the bodies of their dead, it 
seems pleusible to suppose that these ipdividuals were all 
swept off atygbout the same gme by some pestilence, or else, 
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upon the death of some dignitat d the tribe 8P people (per- ` 


haps represeħted by the remains of fhe old man) the other 
membé¥s of the family were sacrificed, similar to thg custom’ 
which has prevailed among some ancient tribes or races of 
historic times Anes 

On the. same stieam, a short distance below this mound, 
several offer mounds ogur which pronuse to yield interesting 
results, atid which we purpose to explore as ®pportunity offers 

Charle® City, Iowa CLEMENT [ WEBSTER 
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Royal Society, December 11, 18go —‘‘ Determinations of the 
Heat Capacity and Heat of Fusion of some Substances to testthe, 
validity of Person’s Absolute Zeros By S U Pickering 
Persop made determinations with eight $ubstances to show 
that th@ temperature at which their heat of fusion became 


nil, ¢— os (¢=temperature of fusion, 7=heat of §ision at 2°, 
-c 


C=heat capacity of-liquid, c=heat capacity of solid), was ~ 160° 
in all cases This he called the absolute zero His conclusion 
may for several reasons be questioned, the chief reason being 
that he determined C and ¢ at any temperature which happened. 
to be most convenient, and the value of these 1s largely de- 
pendent on temperature they should both refer to the same 
temperature, and this 1s, necessarily, £ The author deduces 


. 


his values for C and c at £° from determinations made at a series @ 


of different temperatues The substances examined were, 
sulphuric acid and its monohydrate, hydrated calcium nitrate, 


and naphthalene, and their temperatures of no crystallization 


were found tobe — 369°, — 177°, — 234°, and — 214° Baa 


thus refuting Persons conclusion Benzene was also eRamin€d, 
but the heat capacity of the solid was found to be greatep than 
that of the hquid , this ıs probably due to an imeipient Tion 
occurring below the temperatwe of true fusion 


December 18, 1890 —‘‘On the Generic Identity of Separ- 
nodon and Phascolonus” By R Lydekker, BA Communfy 
cated by Prof W H Flower, CB, FRS ry 

In the year 1872, Sir R Owen described two imperfect lower e 
jaws of a large extinct Wombat, from the Pleistocene of Queens- 
land, under the name of Phascolomys (Ph&dbolonius),ergas 
Subsequently he described certain imperfect uppet menors, 
from Queensland and South Australia, characterized by their 
pecuhaly flattened and chisel-like shape, under the new genergc 
name Scepar nodon 

In cataloguing the fossil Mammalia m the collection of the 
British Museum, the author was struck by the circumstance that, 
while the upper incisors of the so called Phascolomys gigas were 
unknown, there were no cheek-teeth which could be referred to 
Sceparnodox, and ıt was accordingly concluded that the teeth 
described as Scepar nodon were probably the upper incisors of 
Phascolomys gigas, and on this supposition it was considered that 
the latte: was generically distinct from existing Wombats, and it 
was accordingly entered as Phascolonus gigas in the Museum 
Catalogue ° e 

The author now described incisors of Scegarnodon and lower p 
jaws of Phascolonus gigas obtained at Bingera, New South Wales, 
from the evidence of which ıt was cgncluded that we are now 
justified in definitely regarding the so called genus Seepa: nodon * 
as based upon the upper incisors of the gigantic extinct Wombat 
known as Phascolonus 


Geological Society, December ro —Dr. A Geikie, F R S 
President, ın the chair —Toe following communications were 


. 


read —On some water-worn and pebble-worn stones taken fi omew 


the apron of the Severn Comngissioners’ weir erected across the 
river at Holt Fleet ®about eight miles above Worcester, by 
Henry John “Marten, Engineer to the Severn Commissioners 
The weir reffired to in the paper was built in 1844 of soft 
red sandstone, and some of the stones compbsing the apron of 
the wetsshowing signs of degay were removed in 1887 The 
average quantity of water pass®ng over each square foot of the 
stones composing the apron has been estimated at about 2000 
gallons per minute A large proportion of the stones had been 
drilled through and thiough by the action of the current upon 
small pebbles lodged ın hollows or between*the (omts of the 
stone , and the author estimates that, as a 1esult of 43 years of 
erosion, six of the stones of the apron, which may beaken as 
a s 
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a gample, had lost *the*following amounts respe€tively 45, 
. 5o, 48, 59, 37, and 58 per cent In answer to various qu&tions, 
the author said he believed the action was principally abrasive, 
as there was only a small proforti8n of lime im the stone which 
would be the subject of chemical action The weir was placed 
diagonally across the river, and the stonesgeferred to, wach were 
average samples, wêre taken from the apion at the upper end of 
the diagonal, where the abrasive effect appeared to be Greatest 


The pebbles were principally of quaytzose description The, 


rock from which te stones were take» was of a homogeneous 
character In th® case of stone No 1, had the action been 
uniform, the abasign would®repiesent a loss of nearly one foot 
three inches from the surface of thé stoe as originally placed in 
the apron, and the others! proportion —On the physical 
, geology of Tennessee and adjoining districts in the United 
r Sintes of America, by Piaf Edward. Hull, FRS, late 
Director of the Geelogical Survey of Ifeland The agea de- 
scribed ın the paper 1s occupied by the Unaka or Blue eRidge, 
which may be tegarded @ one of the parallel ridges of the 
Alleghanie@ and the prolongation of Prof J D Danas 

‘* Archean Protaxis” It 1uns in a general south-westerly 
direction, and attains an elevation of 6760 feet At its base, 
and to the north-west of it, 1s the Valley of East Tennessee, 

. about 40 miles wide, and furrowed by north-east and south-west 
udges and depressions, parallel to the strike of the Cambrian 
and Silurian beds Through this runs the Tennessee River, 
which, instead of 1unning south to the Gulf of Mexico, turns to 

e the north-west, some distance below Chattanooga, and cuts 
through the Cumberland table-land, a prolongation of the 
Appaiachian Mountams, and flows into the Ohio River The 
Cumberland table-land has an average height of 2000 feet 
“above the sga, and 1350 feet above the Tennessee River at 
por Gaatiancoga It consists of a synclinal of Carboniferous rocks 
resting conformably upon the Devonian beds, and ıs bounded 
along*he East Tennessee Valley by a curved escarpment, a 
simular though more indented escarpment forming its north- 
western margin, and separating it from the Silurian plain of 
Nashville The table land 1s about 40 miles wide, and 1s inter- 
sected by the Valley of the Sequachee River, running in a north- 
*easterly direction along a subsidiary anticline from near Jasper 
*fo1 a distance of 60 miles From the base of the Cambrian 
beds, the whole Lower and Upper Palzeozoic formations succeed 
each œher ın apparently conformable sequence, except at the 
junction of the Upper and Lower Silurian series, where a prob- 
able discordance occurs The prolonged period of subsidence 
awd deposition at length gave way to elevation , acting with the 
greatest effect along the Alleghames Under these circum- 
stances, denudation proceeded most rapidly along the tract 
bordering the Protaxis, whilst the synclines were protected 
fiom erosion to a greater degree, and as the elevatory move- 
ment was more 1apid along the Unaka range, the flow of the 
streams was generally westwaid Ata later penod the Cumber- 
land plateau began to be formedeby backward erosion of the 
strata ım the direction of the dip , so that ıt owes its develop- 
ment to the erosion of the Tennessee and Clinch Rivers on the 
one hand, and to the Cumberland River on the other Where 
the Tensessee River flows in a‘horth-westerly direction through 
ethe Cumbeiland plateau, the divide between ıt and the Gulf of 
Mexico is only 280 feet above the river-bed, whilst the table land 

** 15*1400-1500 feet above e The author infers, therefore, that 
* when the river began to erode its channel the plateau was re- 
latively lower than the tract to the south of the present course 

. of the stream, but that by denudation the relations have been 
reversed, whilst the river has never left its originally selected 

e course The author compares the state of things with that 
amavhich must have occurred in the Case of the northerly rivers 
running from the centre of the Wealden axis, but mentions 
that Prof Safford and Mr J Besle acc@unt fo. the Cumber- 
land plateau by faulting, though he thinks that thé well-defined 
escarpment along the Valley of East Tennessee Stems to show 
that this cause 1s i@sufficient In conclusion, he believes that 
the denudation was accelerated dyring the pluvial or ‘é Cham- 
plam” period, and calls attentiowtd the ‘Columbia formation ” 

of the east side of the Alleghanies, and to the deposit of red 
loam by which the surface of the country of the valleys of the 
Tennessee and Sequachee 1s overspread,.and which 1s probably 
1eferable to t sinfilar stage After the reading of the paper 
there was a discussion, in which Mr Topley, Prof Hughes, 


Mr Willsg Dr Hyland, and the President took part The 
Prasiden#iound diffigulues here, as elsewhere, m realizing the 
e 
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form of the ground when the riveys began to fow, and %n dis- 
covering whether there were subterranean movements which 
affected the denudation +° He felt that the explanation of the 
topograpny might not be so simple as Prof Hull made out, and 
would like to have mote details as to the stiuctwie of ghe ground 
The author, ın reply, concurred with tke remarks of the Pree 


sident as to te complex character of the subject —On certain # 


Ornithosaurian and Dinosaurian rémains, by R Lydekker 


Royal Meteorological Society, December w, 1890 — 
H F Blanford, F RS, Vice-President, in the chair —The 
following papers were read —Note ona lightning stroke present- 
ing some features of interest, by R H Scott, FRS On 
January 5, a house near Ballyglass, Co Mayo, was struch by 
lightning, and some amount of damage done A peculiar 
occurrgnce happened toa basket of eggs lying on the floor of 
one of the rooms The shells weie shattered, so that they fell 
off when the eggs were *put into boiling water, but the inner 
membrane was not broken The eggs tasted quite sound The 
owner's account 1s that he boiled®a few eggs from the top of the 
basket, the rest were ‘‘ made into a mummy,’® “the lower ones 
all flattened, but not broken ”—-Note on the effect of lightning on a 
dwelling-house, by A Brewin This 1s an account of the 
damage done to the author's house at Twickenham on Sept- 
ember 23 —Wınd systems and trade rdut&® between the 
Cape of Good Hope and Australia, by Captan M W C 
Hepworth Thg author is of opinion that the best parallel 
on which commanderseof vessels navigating the South Indian 
Ocean betWeen the Cape of Good Hops and the Australan 
colonies should run down the longitede ıs between the 4Isteand 


42nd parallels during the winter months, and between the 45th » 


and 46th parallels during the summergmonths —-Kepog: on the 
phenological observations for 1890, by E Mawley Takiffe™ 
the year ending August, the weather of the autumn, winter, 
and spring, and of the first summer month could scarcely 
have been more favourable for vegetation, while that of J#ly 
and August proved altogether as unpropitious —The climate of 
Hong Kong, by Dr W Doberck This is a discussion of 
the meteorological results at the Hong Kong Observatory, and 


at the Victoria Peak, during the five years 1884-88 é 


CAMBRIDGE 
Philosophical Society, November 24, 1890 —Prof G H 
Darwin, President, 1n the chair —The following communications 
were made —Qn the beats in the vibrations of a revolving 
cylinder or bell, and their bearing on the theory of thin elastic 
shells, by Mr G H Bryan Itis well known that 1f a vibrating 
rod of circular section 1s rotated upon its axis the plane of 
vibration 1emains fixed in space instead of turning ound with 
the rod—an experiment frequently used to illustiate the corre- 
sponding property of polarized light If, on the other hand, a 
tuning fork 1s rotated, beats will be heard which indicate that the 
planes of vibration turn with the fork In this paper it isshown, 
that when a bell or other body symmetrical about an aais 15 
vibrating, and at the same time revolving about that axis, an 
intermediate effect will ın general be observed The nodal 
meridiaas will rotate, but with a smaller angular velocity than 
the body This isin the first place proved from general con- 
siderations fo. the case of a rotating ring or cylinder, which, as 
in the investigations of Hpppg and Lord Rayleigh, 1 supposed 
mextensible to the first order of small quantities In the 
matheratical investigations which folloyy, the purely statical 
effects of centrifugal force are separated more easily by supposing 
the ring to be also acted on by an attracteon to the centre pro- 
portional to the distance Taking Me type of vibration which 
has 2% nodes, the author finds that these nodes rotate about the 
axis with angular velocity 
wt 
mp”? 


where ow 1s the angular velocity of the ring The guumber of 
beats heard per revolutiotf of the rmg will therefore be 





2 
n? — I 
2n yt 
š n? +I 


s 
instead of 27, which would be the number if the nodes were to « 


rotate withthering Puttaag # = 2, 3, &c, we find the numbers. œ 


of beats per revoluyon corresponding to the succes®ve tones 
to be 2°4, 4 8, 7 059, 9 231, II 356, &c , approximately The 
results of experim@it were found toe agree fairly closely with 


s 
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feedings, by Mr W Rarnside 
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theory *-On liquid jets, by Mr H J Sharpe —Notes on the 
appbication of quateinions to the discussion of Laplace's 
eqtation, by Mi J Brill —On a siftrple model to illustrate 
certain facts in astronomy, with a view to navigation, by Dr 
A Sheridaa Lea —Note on a paper if the Society’s Pro- 
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The Franklin Institute, November 18, 1890 —Chemical 
Section —Alloys of sodium and lead, by Wm H Greene and 
Wm H Wahl Recently, in the comse of certam investiga- 
tions, in which we had occasion to make use of alloys of lead 
and sodium, we found that the properties of such alloys did not 
corgespond with what we had anticipated from previous pyblica- 
tions on the subject, and we were led to an examination of the 
propeities of lead-sodium alloys of defitite composition These 
alloys may easily be made by direct cambination, and the pro- 
ducts are then sensibly constant®:n composition, which 1s not the 
case when they ar@ piepared by reducing lead oxide by carbon 
in presence of soda, or by heating htharge with sodium tartrate, 
as desciibed by Vanquelin and Serullas The required quantity 
of sodium was added to lead melted ın a covered crucible, and 
the alloy was roughly analyzed by determining lead only. Our 
alloys contained from 3 to 3% per cent sodium They are all 
brittle and crystalline $ all decompose water, that containing the 
least sodium producing a hardly percepgble evolution of gas, 
while that containing gt per cent reacts with viol@nce The 
orittleness and oxidabilitye increase with the peicentage of 


Modum The uchest alloy 1s greenish ın} colour, and instantly 


blackens gn exposure to a We made special examinations of 


RHE alloys corresponding in composition to Na,Pb,, Na,Pb, and | 


Na,Pb the first of these contained 10 per cent sodium, the 
second 19 5 per cent , rather more than would be indicated by 
th® formula, while the last contamed 317 per cent The 
densities were determined in aniline, and found to be considerably 
highe: than would be the densities of mixtures of the same 
composition Thus the ro per cent alloy has a density of 6 91, 
the 19 5 per cent a density of 461, and the 31 7 per cent 
Siloy a density of 3 81 The densities of corresponding mixtures 
would be 5 6, 37, and 27 respectively The theoretical and 
calculated percentages of Na ın alloys of above assumed com- 
,posit:on compare as follows — 


Na,Pb, Na, Pb  Na,Pb 
PC Na bytheory 10 18 18 308 
» found I0 195 317 
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Academy of Sciences, December 22, 1890 —M Heimite 
in the char —On the history of the hydiostatic balance, and 
-some otfer pieces of apparatus and scientific processes, by M 
Berthelot —On the ultra-violet limut of the solar spectrum, from 

hotographs obtained by Dr O Sim8ny at the summit of the 
Peak of Teneriffe, by M A Coinu The author discusses some 
photographs of the solm spectrum obtamed at Teneriffe, in 1e- 
‘lation to otheis taken at Courtenay, for the purpose of deter- 
mining the influence of the atmosphere on the ultra-violet region 
The following 1s a comparison of 1esults — 


best @ œ- Wave-length 
Photograph,  Alutuge of the last trace of the beginning 
obtained at Metres of the spectrum of the end 
Teneitffe 3700 i 292 g 2937 
Courtenay 170 @ 284 % (U) 298 0 


—Contnbution to the natural history of the tiuffle, by M Ad 
Chatin*—-On minima surfaces, by Prof A Cayley —Singular 
-case of germination og the grains of a Cactacea in their pen- 
carp, by M Clos —Improvement of the cultme of the 
potato, for industrial and fodder purposes, @n France, by M 
Ame Gnafd —Meteoric period of November 1890, by M P 
F Denza (See Our Astronomical Column )—On the normals 
to quadrics, by M Georges Humbert —Electro-magnetie resolu- 
tion of equations, by M Felix Lucas —Researches on refraction 
e and dispersion an isomorphous series of crystals ‘having two 
-axes, by M Fr L Perrot The substances investigated are the 


œ double sals formed by tne combinatiens of sulphate of zine with 


sulphates of the metals K, Rb, Cs, Tl, apd the group NH, 
It 1s show:that, with the®exception of the ammonium salt, 


-the index of refraction infreases with the Molecular weight — 
NO. 1105, VOL, 43] 
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On a new sdties of ammoniacal compSunds of ruthemum, de- 


rived ffom RuNOCl, by M A Joly —On the combinations of , 


ammonia with the chlorides and biomides of phosphorus, by M 
A Besson —A method for o®tainfng pure phosphoric acid, in + 
solution oy in the vitreous state, by M M Nicolas —Colom 
reactionsgf aromatic amines, by M Ch Lauth —New puocess 
for the detection of fraud in olive oils, by M R Brulle —-Ex- 
permmentRl researches on cow vaccine, by MM Straus, Cham- 
pon,*and Menard —Phygiological action of morphine on the% 
cat, by M L Guinard —@On the action of metor nerves durmg 
the desiccation of muscles, by M N Wedeasky —On the dı- 
morphism of males of Crustacea*amphipoda, by M Jules 
Bonnier —On the reproduct of autolyte, By YA ee 
—On the aprdological fauna of South-West France, by M J 
Pérez —The relations between the actual deformation of the 


earth’s crust, and the mean densitigs of rocks and of the waters , ‘ 


of seas, by M A R8mieux The telatien discussed 1s that 
betwee the volume and density of the waters on the earth and 
that of the land surface —On the ®geological*history of the 
Sahara, by M Georges Rolland —On the soundingsef the lake 
of Annecy, by MM A Delebecque and L Legay —On milter- 
ite from Morro-Velho, in the Minas Geraes province, Brazil, by 
Dom Pedro Augusto de Saxe Cobourg-Gotha —On offretite, a 
new mineral, by M Ferdinand Gonnard —On the rocks inclosed 
in trachyte from Menet (Cantal), and on their modifications and 
origin, by M A Lacroix —On the distinction of two ages in 
the formation of dunes at Gascoyne by M E Durégne ~The 
tornado of August 18, 1890, in Bitttany, by M G Jeannel 
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: THE SOUTH KENSINGTON AND 
PADDINGTON SUBWAY RAILWHY 


print elsewhere a letter from General Webber, n° 


j X JE 

: which he begins by stating that the land at South 
Kensington whigh ıs under the coftrol of the Eahibitio& 
‘Commuissioners9 was originally, to use the words of the late 
Prince Consort, e 


. 
“ At no dis&nt date to form the mner court of a vast 
_ quadrangle of public buifflings, rendered easily accessible 
' | by the broad roads which garround them, buildings where 
Science and art mey find space for d&velopment, with the 
air and light which are elsewhere well mgh b&nished 
from this overgrown Metropolis ” 


° 
if General Webber had been merely a company-pro- 
moter he would never have supplied us with so apt a 
quotation, telling so dead as it does against his under- 
ground railway , but the fact is, his appreciation for science 
has unconsciously led him to give the scientific rather 
than the Stock Exchange view of the matter By all means, 
œ we urge, let the destiny foreshadowed by the late Prince 
Consort be fulfilled, especially as regards the “ buildufgs 
where science may find space for development ” 
Agatn, General Webber’s sincerity compels him to 
5E quité silent about the disastrous disturbance that 
his railway, if ever constructed along the route now 
proposed, would cause to the pursuit of scientific 
investegation in the various present laboratories in 
Exhibition Road The only remedy he can suggest 
es that “laborato1ies and observatories for original re. 
“search used for the instruction of a very few experts 
may have tsefind a home elsewhere” Now, even 
this remedy he would never have advanced had he 
realized that his “very few experts” are in actual fact 
some hundreds of students, all of whom ate now daily 
using the very apparatus, and making the very experi- 
ments, that his railway would render impossible And 
since many of these students are being trained to become 
teachers, the education now given to hundreds daily in 
Exhibition Road 1s indirectly the teaching of thousands 
throughout Great Britain 
But we will go farther and say that, even if the interests 
of large numbers of present and future students were not 
gt stake, and even if General Webber’s contention were 
correct, that the work of only a few experts would be 
**stopped by his railway,*that alone should compel the 
railway to seek another route For the work of these 
e few experts at South Kensington, some of whom are 
rapidly advancing pure science, and others of whom 
"are as rapidly advancing applie@ science, will produce a 
_ 
far wider effect on the future, of this country than the 
utilization or non-utilization ofthe existfng sukway by the 
South Kensington and Paddington Railway Syndicate 
Towards theend ¢f his letter General Webber feels bound, 
however reluctantly, to act the tgue “company-prompoter,” 
and so he refers to “the stead} annual decline in the re- 
cords of the numbers of visitors to the permanent institu- 
tions,” as an argument to show the necassity of a new mode 
of locomotiog Probably this reference to “the steady 


annual decline” ıs only a quotation from the prospectus | 
of the « Fouth Kensington and Paddington Subway | continue—the mo important question in the field of 
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Company,” and so ought to be taken. With tha®hberal 
seasoning of salt appropriate to prospectuses ofenew 
companies For, as*& matter of fact, “ the steady anriual 
decline in the records of the numbers of visitors” 15 dis- 
posed of at once on examining the records Themselves, 
which give*the following figures — a 


Number of ee to the South Kensington Museum, the 


Natural History Museum, the Indian Mesei, and 
the Museum of Screntsfic Apparatus 
During 1886 1,206,741 
sy 1887 1,146,590 
» 1888 1,270,027 
” 1889 1,235,854 
e 5 1890 1,187,142 ? 


from which we see that the numbers during the last two 
years together weie*actually larger than the numbers 
during the first two together ° 

General Webber says that by his proposed railway 
“easy and rapid communication will also be afforded to 
hundreds of thousands of persons livi@g@o the north of 
Hyde Park to visit and use all the great mstitutions 
collected at Qouth Keasington” Would not the com- 
munication be just® as easy and just as rapid if the 
railway went down Queen’s Gate, Snd connected, the 


Gloucester Road Station on the District Railway with Pa 


Paddington? For the main engrances to the Albert, 
Hall, the Natural History Museum, and the Imperiaj 
Institute, are just as near Queen’s Gate as Exhibition 
Road The South Kensington Museum ıs no doubt én 
the Exhibition Road side of the space, but to balance this 
the Exhibition of Machinery and Inventions 1s on the 
Queen’s Gate side of the area in question 

The public will be equally well served along which” 
ever of the two alternative sides of the Albert Hall the 
railway goes But, while an untimely selection of the 
eastern, or Exhibition Road, route would mean a disas- 
trous stoppage of the scientific work now being carried 
on, the trains might run along the western, or Queen’s 
Gate, route without causing practically any magnetic or 
mechanical disturbance to the delicate instruments ın use 
at the existing laboratories å 

We shall probably be answered that, unless the present 
subway (the length of which, as a matter of fact, 1s but® 
one-tenth of the whole length of the proposed railway) 
be utihzed, the District Railway and General Webber's 
syndicate will not make quite so much money out of the 
scheme Possibly not, but ıs the London home of 
scientific research to be, destroyed merely t@ enable 
General Webber’s syndicate to pay extra dividends? 

“All attempts hitherto made to complete the work”? 
(that is, the subway) “as far as the,Albert Hall have 
failed,” says General Webber May his present scheme, 
the ıll-omened child of many failures, say we, walk in the 
footsteps of its fathers ° 
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ARE THE ERFECTS OF USE AND DISUSE 
INHERITED ? ° 
Are the Effects of Use and Disuse Inherited? An Ex- 
amination of the View held by Spencer and Darwin 
By Willem Platt Ball (London Macmillan and 
Co , 1890) 
"THE question which constitutes the title of thas essay 
still continue$’—and is hkely for some time to 
. | L 
° . 
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Darwirflan thought On the one side we have the school 
of Weismann, which answers the question with an un- 
eqtivocal negative On the other’ side we have the 
writings of, Darwin himself, which sentertain the so- 
cled Lamarckian factors as subsidiary to natural 
election, or as lending qonstderable aid to natural 
selection in carrying out the work of adagtive evolution 
Again#we Wave the writings of Herbert Spencer, which 
attribute a still higher proportional value to the 
Lamarckian factors, while, lastly, we have the self- 
styled neo-Lamarckians, who regard these factors as of 
even more importance than natural selection Amid so 
ee great a conflict of opinions on a matter of such extfeme 
importance, any survey of the actudl evidences in favour 
of the Lamarckian factors cannot fail to be opportune, 
even though the walue of such an attempt must depend 
upon the care and the judgment with which it 1s under- 
taken Now, we are glad to say that the essay before us 
is, in all respect®, as admirable as it ıs opportune 
Scientific in spirit, and logical in execution, it deals with 
its subject in a maffner at once concise agd exhaustive 
Restricting his giound for the most fart to the domain 

f fagt, Mr Ball ha? mage a full inventory of the cases, 
or classes of cases, which have hitherto been adduced 
quevidewce of the tramsmuission of acquued characters, 
and briefly weighs the value of the evidence in each 
In the result he concludes that there 1s no real evidence 
for*any of the cases , and as h.s work 1s throughout per- 
formed in a thoughtful and painstakmg manner, we deem 
it the most mstructive contribution which has hitherto 
appeared upon the subject of which it treats Of course 
the writings of Galton and Weismann present the greater 
merit of having been the first publicly to challenge the 
doctrines of Lamarck, but this they did on grounds of 
general reasoning, and by viewing the evidences of those 
doctrines, as ıt were, ¢7 masse The merit of Mr Ball’s 
work, on the other hand, consists ın its detailed analysis 
of each of the facts and arguments which have ever been 
biought forward m support of what he conveniently calls 
“ use-ingieritance ”! He thus restricts himself to the one 
question of fact, whether or not there is any good evidence 
O the transmission of acquired éharacters, without em- 
barking upon any general theory of heredity And, as 
already remarked, he has done this purely analytical 
work in an exceedingly able manner So much, indeed, 
1s this the case, that we can find but little to say in the 
way of crwicism, and that littl must take the form of 
pointing out the particular cases where it seems to us 
that his examinatiofi is not quite so thorough as it 
usually 1s ° ‘ 

He begigs by taking ®serzatzm “ Spencér’s examples 
and arguments,” and the first of these 1s “diminution of 
the jaws in civilized iaces” Here he shows that “ cessa- 


b 


tion `of the piocess®by which natural selection favoured“ 


strong thick bones during ages of brutal violence might 
bring aborft a change:n this direction ,” and he points to 
the simultaneous thinning of the skull, &c, as vutual 
proof that such is tle true explanation Nevertheless, 
vn the next section, which treats of “ diminisfied biting 


T This tagm is coined by him as equYvalent to Darwin’s ‘‘inferited 
effects of use and disuse,” to Spencer’s ‘‘inhetitagce of functionally pro- 
duced modificattons,” to Weisma@n’s ‘‘ inheritance of somatogenetic cha- 
racters,” &c i e e 

f ‘ 
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muscles of lap-dogs,” he invokes fie principle of artificial 
select.dh to explain the facts, thus “The conscious Or 7 
unconscious selection of lap-dogs with the least tefidency 
to bite, would easily bring about a general enfeeblement 
of the whgle biting apparatus—weakness of the parts con- 
erned favouring harmlessness” (pp 12, 63) But surely, 
if the cesfation of selection 1s sufficient to acount for the 
@muinution of the biting apparatus “in eyvilized races of 
mankind,” it 1s no less capable of explasning a similar 
diminution in the case of “ lap-d8gs ” If artificial selec- 
tion has taken any par@ in fhe matter at allpit must have 
done so in the direction of “favouring harmlessness ” 
by acting on instincts 01 disposijions rather than on jaws | | 
and mugcles (see NAÎURE, vol xxxvi pe 405) 

In opposing Spencer’s argument drawn fiom the facts 
of co-adaptation, Mr Ball appears somewhat ynduly to 
assume the character of a special pleader The argu- 
ment 1s, that the more the utility of any co-ordinated set 
of parts depends upon their co-ordination, the more diffi- 
cult does ıt become to,see how natural selection alone 
could have produced the mechanism For if the mech- 
anism be such that its utility depends on all its parts 
simultaneously co-operating, no utility can ariseunless all æ 
theparts are developed simultaneously ın the same mdi- 
viduals Now, Spencer represents that the chances must 
be enormously against an accidental occurren@e of “many 
concomitant changes in any single individual, where su EN 
changes are thus without benefit tothe individual save when 
they dooccur in combination , while, of course, the mberited 
effects of use and of disuse of all the parts concæned 
would explain their simultaneous evolution Mı Darwurt, 
answered this aigument by showing how natural selection « 
might be held to operate ın the pioduction of these effects , * 
but in doing so he continued to attribute a ærobably large 
share of the work to the Lamarckian (ze Spencerian) 
factors Now, Mr Ball, in quoting Darwin’s opinion, 
ignores this latter point Foi instance, after giving 1t 4s 
Darwin’s view “ that natural selection alone ‘ would have 
sufficed for the production of this remaikable quadruped’” 
(ze the giraffe), he omits the conclusion of Darwin’s 
sentence, viz “but the prolonged use of all the parts 
together with mheritance wyll have aided in an important 
manner in their co-ordination” Again, while referring 
to what Darwin has said touching another of Spencer’s 
examples—the elk—-Mr Ball omits to notice the sentence 
“ Although natural selection would thus tend to give to , 
the male elk its present structure, yet it 1s probable that 
the inherited effects of use, and 8f the mutual action ôf .** 
part on part, have been equally or more important ” 

In bringing together all the cases adduced by Darwin 
to support the theory of use-inheutance, Mr Ball begins 
by observing that ° 


. 
ite. 


“he [Darwin] appgars to “aave acquired the belief in 
early life, without first questioning and rigorously testing 
it, as he woukl have done had ıt originated with himself 
In later hfe ıt appeared to assist his theory of evolution 
ın minor points, and mn particular it appeared absolutely 
indispensable to him as the ozy explanation of the 
diminution of disused parts in cases where, as in domes- 
ticated animals, economy of growth seemed to be prac- 
tically powerless We failed to adequately notice the 
effect of panmixia, or the withdrawal ‘of #lection, in 
causing o1 GJlowing edegene:acy and dwindling under 


disuse ” 
e 
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These remarks are very Judicious, as likewise are those 
. where, further on, he alludes to the important distifttion 
between® selection as mergly withdrawn (panmnua) and 
‘as actively “reversed” (through economy of growth, 
&c) For itis shown that,if Dar wig had not this failed 
adequately to notece the former principle without refer- 
ence to the latter, he could not have continued to regard 
bur domesticated, anımals as furntghing any conclusive 
proof of use inhantance, or, indeed, any better evidence 
than 1s furnished by animdls in a state of nature Having 

“satisfied himseW that there can be db economy of growth 
in our highly-fed domestiaated animals, seeing that parts 
may reappear ın them which are obsolete in then parent 
or undomesticated types, he concluded that, whereeother 
parts presented diminutign, the fact could not be attri- 
buted to a geversal of selection Therefore he attributed 
it tothe inherited effects of disuse as to the only imagin- 
able alternative But, as Mr Ball—following Weismann 
and others—plainly shows, the mere cessation of selec- 

‘tion, without any reversal of selection, 1s ın all such cases 
bound to produce the effects observed, with the con- 
sequence that the former principle “invalidates Darwin’s 
strongest evidence for use-inheritance ” 

Passing from such general remarks on Darwin’s att® 
tude of mind with respect to the question of use-inherit- 
dnce, M? Bal deals separately and exhaustively with all 

sme particular instances that Daiwin has given The 
criticism here 1s uniformly good, and as regards some of 
the cases—e g “wings and legs of ducks and fowls ”— 
—remakably so But as we have no space to consider 
these numerous instances ın detail, it must be enough to 
say, in general terms, that Mr Ball has certainly reduced 
their evidential value to very small dimensions Even 
the results of Baown-Séquard’s experiments on the ap- 
parent transmission of injuries are shown to be of a 
more ddubtful character in relation to the question of 
use-tnheritance than anybody else has hitherto indicated 

There are, however, two or three remarks which seem 
worth making on Mr Ball’s treatment of some of Darwin’s 
examples Thus, in considermg the “larger hands of 
labourers’ infants” as compared with those of infants 
belonging to the upper classes, he attributes the pheno- 
mena to ‘‘ sexual selection in the gentry” And in many 
other cases, both ın man and the lower animals, he shows 
how the apparent effects of us@inheritance may be due to 
thys cause Such, of course, 1s a very reasonable position 
for Mr Ball to adopt , but what 1s to be said about all such 
ecse by the school of WAlace, which rejects the theory 
of sexual selection as well as that of use-inheritance? 
These cases, of course, are cases where the theory of 
natural, selection cannot be applied, and therefore it 
would seem that the school of Waflace must either con- 
f€ss them inexplicable, or else, devise some additional 
theory for the purpose of explafning ther’ é 

This allusion to the views of Mr Wallace deads toa 
consideration of am important argument recently pub- 
lished in his “ Darwinism”—napely, that, even if euse- 
inheritance be physiologically flossible, it can never be 
allowed to act, jnasmuch as natural selection will always 
effect the required alterations more sapidly than they 
could be effeged “by use-inheritance The only answer 
to this argument appears to be, as Mre Ball put@ ıt, “that 
shght, changés im each generation need not necessarily be 
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matters of life and death to theandividual, althougt ther 
cumulative development by use-inheritance might eventy- 
ally become of much service” This answer he disposes 
of byadding “ But*selection would. favour spentaneous 
variations of a similarly serviceable character ” This, 
however, does not appear t8 meet the requirements of the 
case Fo the whole point of the answer to Mr Wallace’s 
argument fies in the consideration that “ slgh? changes 
in each generation need not necessarily be matters of life 
and death to the individual,” z e that the amount of change 
due to use-inheritance may be so small zz each successive 
gener ation as not to make any appreciable difference yn 
the struggle for life Hence this amount of change need 
not be in any degree “serviceable,” although, by an 
accumulation of such changesan the same line of change, 
a high degree of serviceability may be aftamned without 
the necessary aid of selection Of couise, this answer to 
Mr Wallace’s argument can only go upon the supposi- 
tion on which the argument itself is folirffled—namely, 
that use-inheritance 1s physiologically possible , and there- 
foie both the argument and the answer are irrelevant to 
the questiow of such Possibility as raisgd by Weismann 

Once more ın the same sectioneof this essay—namely, 
that which is concerned with Darwin’s examples of use- 
inheritance—Mr Ball repeatedly ®dduces the fase of 
neute: msects as demonstrative evidence against use- 
inheritance But he does not consider the possibility of 
the instincts of neuters being survivals from a time when 
all the female insects of a hive were both fertile and ın- 
dustrious He quotes, mdeed, an absurd passage from 
Buchner upon this subject, but does not allude to what 
Perrier has said We are far from maintaining that 
Perrier has made out his case, but we think that the 
question raised by him ought to have been gone into by 
Mr Ball Moreover, in the event of there being a second 
edition of his essay, ıt 1s to be hoped that Mr Ball will 
consider the ingenious suggestion with regard to these 
instincts which has just been published by Pief Lloyd 
Morgan ın his admurable treatise on “ Animal Life and 
Intelligence,” pp 440-42 e 

The concluding part of the treatise 1s devoted to ‘ Mis- 
cellaneous Consideration?” These all appear to us both 
apposite and cogent, except the sections which aigue 
that use-mheuitance, even if it were physiologically 
possible, would piove of more harm than good im the 
matter of adaptive evolution In the first place, there 
was no necessity for Mr. Bal to propound such ques- 
tion—his aim elsewhere being to show that, as a matter 
of fact, there 1s no evidence of use-fnheritance having 
ever been in operation, In the next place, this foreign 
and superfluous argument ıs not well sustaimed, for 
although Mr Ball shows that ın many instances use- 
inheritance would be an “evil,” he not only disregards 
the vastly greate: number of cases in®which it would 
helpfully co-operate with natural selection, but he also 
disregards the importanteconsideration that in all cases 
the “ minor factor” would reque to be under control of 
the “ major factor”—with the result that, where harmful, 
its effects wduld not be allowed to develop bd 

Although we have thus devoted considerable space to 
a revieW of this httle boOk, we regret our imabyaty to 
devote more For, Having restriased ourselves to points 
where criticism seels possible, we ‘must have failed to 
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give a sufficient idea of alf the rest of the essay In con- 
clusion, then, we must add that My Ball’s analysis as a 
whole appears to us to stagger the theory of use inherit- 
gnce mort seriously than ever it has been staggered 
«before, and, therefofe, that no one who henceforth writes 
upon the subject can affard to’ disregard his treatment of 
the qestjon, “Are the Effects of Use tand Disuse In- 
herited ?” GEORGE J ROMANES 





TECHNICAL EDUCATION 


Manual T rammng in Education By C M Wooward, 
AB,PhD (WU),&c With'llustrations (London 
Walter Scott, 1890) eè of 


HIS is im some respects a valuable work, and 
therefore it is the more to be regretted that 
its title 1s Pe? double sense misleading A very 
little reflection would have taught the author that 
“manual,” as from manus, the hand, means anything 
which hands are capable of effecting® He, however, 
defines “manual grainmg” as limited to t@aching and 
leatning the use of tofis and working materials , these, 
according to his system, being limited ın turn to wood 
find metal work, suchas turning, carpentry, and smithing 
The immense range of work of which children are 
gapable 1s not included, therefore, in “ Manual Training ” 
Again, we find in the book that the education in question 
not only does not include that of girls, but actually takes 
no note of young children of either sex “ Starting with 
boys ın their teens,” Prof Woodward shows, what has 
always been well known, that such boys can be taught 
the rudiments of certain “trades” But as the very great 
majority of children leave school early m their teens to go 
into active life, what parents or the public chiefly wish to 
know ıs, what manual training can be imparted to all 
children while they are yet at school? Extensive experi- 
ment hàs perfectly shown that they can be taught to 
draw, model, and execute much useful art work even from 
six Years ofage, and what 1s of more importance 1s that, as 
one hour of sleep before midnight 1s worth two after it, 
so those who learn to draw in early childhood acquire 
a certain dexterity and skill such as 1s rarely, if ever, 
attamed after thirteen years of age “The proper mental 
maturity,” says Prof Woodward, “ rarely comes before the 
fourteenth year I think of the class as about fifteen years 
old” *“ The mmimum rate oftadmission” (to my school) 
“is fourteen years”—meaning, we suppose, that no younger 
pupils are received If this means anything, it 1s that, 
according to tle aughor, manuel training in ane 
should® not begin till “the proper mental maturity” 
attamed But what we expect from education is ‘ae 
pupils shall be trained de/ore their minds are matured 
There are many persons who will buy this work under 
the impression that ıt will teach all fhe details of manual 
tramıng But, in fact, of its 318 pages only 77 are devoted 
to practical instryction in drawing, wood and iron work 
These are truly excellent of then kind, so much so that we 
cheerfully wish sz src ontnes—“ would thaf all were hke 
it”—since in that case we should have had a work of 
pra@tical use, although there 1s eet present no lack of 
admirable if not bé@tter hand- books fo. such traimng 
ın England In the remaim 
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Woodwarf advances theories whech no man of cultyre 
and intelligence can admit, and which imperatiyely cal? , 
for 1efutation, since at pgesewt the Buitish public in its 
bewilderment as to “technical education” is being’ 
extensively deluded ey them. 

It hag been said by some Journalist that the aim of the 
eoocealists seems to be to make of all Society a well- 
“organized poor-housee’ It 1s not in the least an exaggera- 
tion to say that Prof Woodward’s idea ofeducation 1s that 
every male in a community shall be, firs of all, a mechanic y 
He admits, it is trud, a moderate amoufft of culture in 
literature and other branché, but exacts that ż4ree 
hours a day shallgbe givers to drawing and manual] 
labou§, while with boys above fourte€n ıt may be more 
That ıs to say, three hours in chool, with two hours of 
home study, are to be given to mathematice and book- 
keeping, science (ze geography, zoology, botany, chemis- 
try, physics, physiology) and hterature (which 1s to include ~ 
“some choice specimens of modern prose and poetry”), 
and one foreign language—French, German, or Latin But’ 
itis very evident that Prof. Woodward considers that in all 
cases, with every pupil, the manual labour should be the 
post thoroughly taught, and that carpentry and metal work 
are of paramountimportance The main force or tendency 
of all education should be to form a mechanic, and give 
to every youthful mind the habit of regarding | all things 
from a mechanic’s point of view 

Now, while this 1s a commendable educatidh for 2 
blacksmith, and while we may admit that ıt amuses and 
pleases youth, it ıs evident “on the face of it that the 
literary course prescribed 1s utterly inadequate to proferly 
prepare pupils for any career above that of the worksh8p 
And this tone pervades the whole book “there’s nothing 
lke leather” appears on its every pag The author 
quite forgets, what 1s also left out of sight by most of our 
own reformers ın education, that, absolutely necessary as 
it may be to educate the majority to become mechahics, 
the world requires a very respectable number of pro- 
fessional, literary, and really scientific men, who could not 
be properly trained for such pursuits on one language, 
even with a knowledge of “some choice specimens of 
modern prose and poetry ” 

It 1s true that the author admits that, when “alack of 
mechanical interest or power” manifests itself, the lad 
should unquestionably bê sent to his grammar and dic- 
tionary rather than to the laboratory and drafting-roagn ” 
That 1s to say, when the bit, of wood is fit for nothing 
else we may make a god of it Anda master mechanic 
is to decide as to who shall thus take the back seats in 
education, and occupy the inferior positions of men o: 
science and literature ! . 2 

There is a class of *boys, according to Prof Woodward 
“who are so cgnstituted that their controlling interests arı 
not in the study of words, the forms of speech, or thr 
boundle$s mass of information which ıs given in books’ 
These appear to be his favourites ® The claims of thi 
class of boys,” he ass@rts, “ have been set forth by no on 
so eloquently as by General Francis A Walker” It ma 
interest the reader to see what is regarded as surpassin; 
eloquence by ofe who prescribes the ums of all literat: 
education 


“It not infrequently happens that h oy who 1s re 
q y happ y 


part of the book Prof } garded as dull because he can maste® an aitificiz 
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“system of graypmatical analysis, who isn’t worth a cent 
for giving a list of thg Wks of England, who doesn’t 
snow and doesn’t care what are the principal produgtions 
of Bornéb—has a better pair of eyes, a better pair of 
hands, a better judgment, and even by the standards of 
the merchant, the manufacturer, and the peed presi- 


dent, a better head than his master ”', 


The reader dhas possibly heard such brillant elequence 
åt a certain class of popular meetings, where the asser- 


tion that the s$norant and book-hating man is the® 


cleverest in the commuaity ıs always received with 
“cheers Prof Woodward himsalf agks if there “ may not 
be something mischievous in the power of attention to 
certain book-learning, as shown by the tendency of 
‘bookish people to dislike m&nual labowr, and sometimes to 
become bad citizens?” Itis evident enough that “Hbokish 
people” do nof stand hif#h in his graces He assures us 
that, his m&nual education 1s carried on in the interest of 
rational intellectual training and culture, but we confess 
that we fail to see it These extracts indicate exactly 
+ what his standard of “culture” must be Indeed, he 
declares that his system, far from being too narrow, 1s 
rather too broad 
We cordially believe that Prof Woodward 1s an accom- 
plished, skilful, very earnest and successful teacher of 
wood and metal work to boys over fourteen or fifteen years 
sof ageebut e have 1arely met with a writer who needed 
more the caution not to go beyond his last His work ıs 
to all yntents and purposes inspired with the behef that all 
schools should be like his own, and all education tor all 
classeg be based on the very limited mechanical traming 
wath which he is familiar That it is admirable to a 
sertan degree, but most inadequate to all the demands 
sof a really good education, ıs apparent on every 
page As hehandles all his adversaries without gloves, 
sparinf no one who does not believe his method of 
education to be perfection, we have the less scruple in 
setting forth the truth regarding it ım plain words 
Singular as ıt may seem, not only to him, but to a 
great number of reformers, the education of the future 
will require a much higher stimulant or a far better basis 
than mere mechanical drawing, hammering, and filing 





—— 
OUR BOOK SHELF 


Bit Ak dad der baltischen Bernsternbaume Vergleich- 

ende Untersuchungen uber die Vegetateonsorgane und 

Bluthen, sowre uber das Harz und die Krankherten der 

baltsschen Bernsteenbgume Von H Conwentz Pp 

* 151, mit achtzehn lithographirten Tafeln (Danzig 
London Wilhams and Norgate, 1890 ) 


* DR CONWENTZ was long associated with Goeppert and 

. Menge in the investigation of the “Amber Flora,” and 
indeed wrote the whole, or nearly the whole, of the 
second volume of the “Flora des Bernsteins,” com- 
prising the angiospermous fag%ils foungl in Baltic amber 
Engaged upon a third volume of this worls devoted to 
cryptogamous or spore-bearing plants, De Conwentz 
became impressed with the necessity of first working 
out the relationships of the trees which yielded the resin 
now found in a fossil state @nd known as amber, and 
those who know the admirably executed plates and 
exhaustive text of the two volumes issued of “ Die Flora 
des Bernsteins? will not be disappointed with this 
companion folume 

We an attempt a critical review of thi® work, and 
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must therefore be coftent with giving the®result of Br 
Conwen’’s investigations, as set fowh, by himself 
During the Tertiary period the givision or distribut®n of 
land and water, especially in Europe, was very differgnt 
from what it 1s at the present time , and in Eocene times, 
the beginning of this period, the Scandinavian continent 
extended southward nearly to the Samland district of 
northern West Prussia and MecklenBurg, and supported? 


a vegetation whose principal types now characterize the * 


flora of the southern parts of the temperate zone and 
the nortHern subtropical zone Evergreen gak# and 
beeches flourished, associated with palms, laurels, mag- 
nolias, and camellias , also the amber trees and various 
kinds of cypress 

Chief among these amber trees were four species of 
Pinus, not one of which was very closely related to Pras 
sylvestris, the characteristic fir or pine-tree of the regién 
of the present period *One of the species, with leaves or 
needles in pairs, recafls some of the North American 
species belonging to the s&ction Parrya, a second 
resembles the Japanese Pzmus Thunbergh, and a third, 
having the leaves ın fascicles of five, ıs near P Cembra 
and the Japanese P parvzflora, In addition there was a 
kind of spruce more nearly allied to Pzcecmagmnenszs, of the 
extreme east of Asia, than to the silver spruce of Germany 

Itis probable, Dr Conwentz believes, that all these 
different trees ànd sgrubs did not form a mixed forest, 
but were ‘pecuhar to separate regigns, and then the 
amber trees formed dense forests interspersed here and 
there only with other trees Dr Conwentz pictures the 
conditions under which he imagiges these ambgr trees 
existed and discharged the resin now so universally eñ- * 
ployed The trees he assumes were exposed to the ravages 
of almost numberless enemies, animal and vegetable, 
insomuch that there was scarcely a sound tree in the forests 
The trees thus enfeebled would be swept down or muti- 
lated by violent storms, causing an abnormal exudation of 
resin It seems, however, hardly necessary to imsist on 
the general unhealthiness of the trees to account for thee 
large deposits of resin Clouded amber 1s said to be due 
to the presence of cell-sap in the resm The majority of 
the plates illustrate the destruction of the tissues by 
various fungus parasites. W B. 


The Birth and Growth of Worlds By A H Green, 
MA, FRS (London Society for Promotmg 
Christian Knowledge, 1890) e 


THIS little work ıs the extension of a lecture delivered 
by Prof Green It contains an account of warious 
cosmical theories from 1684, when Thomas Burnet, 
D D ,a learned divinefsexpounded his “ Sacred Theorye 
of the Earth,” to recent times The researches of Prof 
Lockyer on the constitution of the heavenly bodies are 
well described , as are also the hypotheses of Kant and 
Laplace A list 1s given of the chief works bearing on 
the subject of the lecture This, in conjunction with the 
descriptive text, and.a ew well-chosen illustrations, 
renders the book extremely useful as a popular short 
exponent of the many attempts thatehave been made to 
fathom the origin of celestial species s 


e 

Chambers’s Encyclopedia Ne& Edition „Vol VI 

(London and Edinburgh W and R Chambers, Ltd ; 

1890 ) e 
THE present volume of the new edison of Chambers’s 
well-known “ Encyclopedia” takes in words ranging 
from “ Humber” to “ Malta” In every respgct it 1s up 
to the level of the pfeceding volumes, and, as usual, 
scientific subjects have been entrusted to thoroughly 
competent writers Under “ Hydr8phobia” M Pasteur 
sketches ‘his discoveries and practices 1m regard to 
rabies, while Mr J Arthur Thomson contributes “a brief « 
unaigumentative review of current adverse criticism” 
There is an excellegt article on insamity by Dr T $ Clous- 
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ton Prof Jarfes Geikie writes on igNeous rocks and other 
subjects , Prof @G Knott on hydwodynamicsandterrestrial 
magr@&tism, Dr J Anderson on lake dwellings, Dr 
Alfed Daniel on hght, lenses, and magnetism, Mr R 
Ts Omond on hghtnig, and Mr ‘F E Beddard on the 
hon and the leopard Iceland 1s described by” M. 
Hyjaltaline India by Sir Richard Temple, the Indian 
“Ocean by Di John®Murray, the geography of Italy by 
be ae W D Walker, and Madagascar by the Rev J 
ibree . 


e . 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by hes correspondents Nether can he ungertake 
> to return, or to correspond with the writers of, rejected 
manuscrepts intended for this or any other part of NATURE 

No notice 1s taken of anonymous communications | 


° 
Shakıng the Foundations of Science 


My attention has been drawn to the article m NATURE under 
the above title, and, as ıt presents to your readers the proposed 
South Kensington and Paddington Subway m an aspect which 
the writer errdMe@usly describes as ‘‘the hosts of Mammon 
threatening the domains of science,” I feel sanguine that a 
scientific journal sucesas yours will be even morg than ordinarily 
desirous to have the correct view set befowe them =. 

The writer appears gp ignore the fact that the rectangular area 
bounded by Kensington, Cromwell, Exhibition, and Piimce 
Albert (now Queen’s Gate) Roads forms part of the estate 
purchased out of the suplus funds of the Great Exhibition of 

e181, and vested ım a body of Commissioners by Royal 
Charter, and that this land was originally destined, to use 
the words of the late Prince Consort, ‘‘ At no distant day to 
fo§m the inner court of a vast quadrangle of public buildings, 
rendered easily accessible by the broad roads which surround 
them, buildmgs where science and art may find space for 
development, with the air and light which are elsewhere well 
nigh banished from this overgrown Metropolis ” 

@ The site of the Exhibition of 1862, and of the buildings of 
the South Kensington and Science and Art Departments, origin- 
ally formed part of that estate ` 

When the Royal Albert Hall was first projected, a pneumatic 
railway from ıt to the South Kensington Station wé Exhibition 
Road formed part of the original scheme, which was promoted. 
by the Commissioners who own the estate, and the paramount 
necessity of such a means of communication ‘has never been lost 
sight of 

When the existing subway was constructed in 1885, its con- 
tinuance as far as the Albert Hall was a recognized part of the 
project, and the route alongside of the Eastern Arcades was then 
decided upon by the Commissioners When the District Rail- 

vay Company obtained therr Act of Parliament for the subway, 
its use with traction was sanctioned 

The proposal now before Parhament 1s for absolutely no more 
and no less, so far as the estate of the Commissioners of 1851 
1s concerned, than the completion of that subway, with nearly 
its present form and dimensions, and with almost the same 
powers to use it n the same way 

All attempts hitherto made to c&#nplete the work as far as the 
Albert Hall have failed, and the existing incomplete portion of 
the subway ıs practicallf closed, and ıs a dead loss financially 

At last a practical golution of the difficulty has been found, 
with the additional advagtage that, Besides the means of 
covered accags being afforded from South Kensington Station 
through the length of the estate, easy and rapid communication 
will alse be afforded to hundreds of thousands of persons living 
to the north of Hyde Park to visit and use all the great 
institutions collected at South Kensington, to which covered 
access will thus further be secured from®all parts of the 
metropolis ® . 

In his eagerness to prove that the present means of access 
are all that can be desiregl, you: contributor refers to the con- 
gregations of visitors attracted by former Exhibitypns The 
steady annual @ecline in the records of the numbers of visitors 

‘to the permanent institutions 1s not the only evidence which 

© entirely refutes such a misleading line $f argument e 

I do no@dispute for one moment that Usana must have her 
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quiet retreats secluded from the mqvements and, throng of men,” 
and vehicles, and it is hardly sdpr mg that, as your contnbutor 
states, the “repose she loves cannot” evén now be found at 
South*Kensington e : 

But it 1s pure affectation to contend that the mterests of the, 
highest scientific education Yor the many will suffei, because 
laboratorges and obseivatories for original research used for the 
instruction ofa very few experts may have to find a home else- 
where 

Jf the’ vibiation caused by omnibuses by diy and market, 
gartt*by night, passing in. the Kensington and Cromwell Roads 
at each end of Exhibiti@n Road, to say nothing of ‘‘small and 
eailies,” are found aheady to affecg the ultra-sensitive nerves of 

Urania, the question may be asked why thegProfessors continue e 
to countenance the expeftditute of the “vast s@ms” mentioned 
by your contributor, and also, 1% it is nght that any more 
public money should be allowed to be spent in a way which ex- 
perience has already shown to be @njudicious oe 

It appears, therefore, evident that the flegree to which the 
traffic 1 the proposed subway might augment this inconvemence 


does not affect the true merits of the fase as set ‘up yon con- 
tributor C E WEBBER 
17 Egerton Gardens. i 
The Darkness of London Air . 


THE interesting article on the above subject which appeared 
ın your issue of December 18 (p 152) 1s one of those peri- 
odical reminders that Enghshmen—as if not content with the 
innumerable climatic ils to which they are unhappily heirs— © 
arg yearly endeavouring their “level best” to make city life 
more and more polluted and noxious Itis apparently m vain 
that they are constantly shown how injurious to human gomfort e 
m every way, how fatal to plant hfe, and how d€structive to 
architecture, 1s this accumulation of unburnt fuel m"the air, 
neither, strange to say, are they more heedful of the enqrmous 
annual waste, shee: waste, of fuel to all arguments and ex- 
postulations they oppose stolid apathy Seeing how hopeless 
it is to mduce any active interest in this question amoag the 
anert mass of citizens, your contributor very sensibly suggests 
an appeal to the County Council to take up the matter My, 
object in writing is to offer a further suggestion on the modus , 
operand: Why not invite the Councils of all our learned and 
scientific Societies and institutions to combing an a memorial 
to either the County Council or Parliament direct, asking for 
legislation on this smoke question, and for simple maghinery 
to enforce such legislation? I cannot but think that such a 
memorial, signed by, eg, the Royal Society, the Chemical, 
Linnean, Astronomical, and the various other Societies, by the 
College of Surgeons, the Royal Academy, and ın fact by the re- 
presentatives of all such corporations would carry very great 
weight FHPC 


` A Remarkable Flight of Birds i 


I HAVE not noticed any reference to the extraordinary flight 
of buds that was observed in many paits of Devon on the 
moining of December 21, after the first heavy fall of snow tapk place 
at the beginning of the present severe weather At eight o’clock | 
on Sunday morning I was astonished at a continuous stream of 
skylarhs flying overhead in a westegly direction The flight 
continued foi more than an hour after that ın the most astonish- 
ing numbers Over 500 were counted in three minutes, and 
the cloud of birds seemed endless in every direction An old 
farmer here said that he had seen a similar “hing about ten 
years ago ‘The birds then were found on the estuaiies, 
and by the sea-coast of @Coinwall, where they died by 
thousands Several letters have appeared in the local papers 
announcing a simila migrat® on the same morning, so 
that there must have been millions of birds on the wmg One 
correspondent mentions other birds, thrushes and blackbirds, 
&c , as well, but here I saw only skylatkse I have seen no 
record of their destination It would be interesting to know if 
any of your readers could tell@ys where the birds went They 
weie all flying towards Cornwall I observed also laige de- 
tached flocks of plover, flying towards Daitmooi, on the edge of 
which I live, 1n a southerly direction The appearance of these 
birds all hasting away m perfect silence was almostyweird in the 
dead stillness, all the giound and every twig and bush being’ 
covered with @eep snow,*and not a breath of wind suog 
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The evenfgbas certainly jugtified their instincts, for until to- 
day, January 1, it has been almost impossible far the birds to 
. btan any food, except from the berries, which this @ea are 
exceptaonally plentiful 
Large flocks of fieldfares @avegtaken possession of my garden, 
where thee are a great many holhes, and at any noise they rush 
out of the bushes like a swarm of flies It ıs curios to watch 
them from the windows 1n the morning, gome ten or a dozen sitting 
ın the snow undei the bushes, mere dejected heaps of feathers, 
occasionally pecking at the berries that then busy comradgs have 
knocked off Thethrushes areinthe wildest excitement Th€y 
sit above the holftes, quivermg and chattering, and occasionally 
, darting upon a luckless fiellfare, whose unwonted presence they 
e resent most strongly Ido not know how these birds discover 
the berries @t cannot be by their ®colour, for there are two 
large hollies within ten yawis of each other , one of them was for 
‘days full of birds constantly flying past the other, which was 
. «almost a mass of brilliant®red berries One tree was almost 
stripped bare, and’ the birds all went to an adjoining field for 
three days Then one morning I found them in the remaining 
bush, which they speedily stripped as bare as the rest 
E. C SPICER 


*Throwleigh Rectory, Devon, January 1 


On the Flight of Oceanic Birds 


THE oceanic soaring buds undoubtedly take advantage of the 
air-currents as sailmmg-vessels do, trimming their wings so as to 
be acted on by the wind to the best advantage I have fre- 
quently observed thei flight im high southern latitudes, and have 
seen the sooty albatross sail round, and up and down, foy ten 
minutes and more with never a flap of the wings , but witha pair 
of binoculars the tail, head, and portions of the wings could be 

* seen ®© moge slightly with each change of direction or elevation 

There are two well-marked ways of flying, as follows (a) 
when the bird 1s flying with the wind blowing sideways on to it, 
as répresented in Fig 1, where it will be seen the whole of the 


LEA 
SS 


WIND 





Fig 1—“ Gna wind ” bd 
under surface ıs exposed to the wind, and (4) when the bird 1s 
flying gither directly towards gr from the direction of the wind, 
asın F¥g 2, m this position a slight movement of the tail send- 
e ing the bird up or down, and of the wings (not a flap) altering 
the direction 

* Roughly speaking, theearea of wing surface exposed to the 
wind 1s about 3 square feet, and the weight of the bird 7 pounds 
{sooty albatross) In all these true oceanic birds the wings are 
long and narrow, and the birds appear to have gieat power 
over the movements of the different joints. 
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Fic 2-~Before or against the wind be 


° 

In calm weather the birds constantly settle on the water, and 
when flying flap ther wings agfod deal As the wind makes 
and increases, the flaps become Jess in number, until the birds 
sweep round and under the stern of the ship ın 1mmense circles 
at the rate of 20 to 30 miles per houj, in most cases as repre- 
sented in Eig $, at the part marked (a) close to the sea 
surface, anf at (6) high ın the air A 

It 1s agommon thing im high winds to see them apparently 
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motiordess for some timg over the mast-hgads, the ship at the 
same time going through the water at a speed®of 10.orerr knots 
per how . 

I would not pretend, an any way to explain their marvellous 
flight, but one thing should be remembered, that the velocity of 
the air certainly inereases from the surface of the sea to the 
altitude to which they attain, viz about 200 feet , and that 
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when the wind ıs strong the sea ıs thrown into considerable 
e 


waves, which may affect the horizontal movement of the wind in 
immediate cogtact with them There®*certainly seems to be 
some connection beween the way the wings are spread to the 
wind’s direction, the sliding up and dewn im their sweeping 


circle (Fig 3), and their method of flight e a 
DAVID WILSON-BARKER N 
® 


= 
The Locomotion of Arthropods 


I HAVE been making some observations on the locomotion of 
various insects, and find that in the case of those which move 
quickly the best method for observation 1s mstantaneous photo- 
giaphy Instantaneous photographs of moving flies show that 
they move the front and hind leg of one side almost simul- 
taneously with the middle leg of the other, while they stand on 
the other three When the tripod which 1s moving has co 
to the ground, the other tripod ıs raised, and soon The 
photograpl’s show, however, that while no leg of one tripod ever 
moves simultaneously with any leg of the other, yet there isa 
succession in the movements of the legs of each tripod The 
hind Jeg on one side 1s first moved, then the middle on the other, 
and when the hind leg has been moved forward and almost 
reached the ground, the front leg of that side ıs raised The 
middle leg and the front leg of the opposite sidesgcome to the 
ground almost simultaneously It 1s usually just when the hind 
leg 1s reaching the ground, and the front leg 1s being raised, that 
the tripod on which the fly ıs resting thrusts the body® forward 
After the movement of each tripod there appears to be a shoit 
pause, during which all sfx legs are on the ground together 

Ihave observed this “‘tripodic” walk m eaiwigs, water 
scorpions, aphides, and some beetles In the case of some 
slowly moving beetles and aphides which can be observed with- 
out photographic means, quite irregular movements have been 
observed By cooling aphides, they can be made to move very 
slowly In this condition one was observed to maye its legs in 
slow succession in the folloWing order (1) right hind, (2) right 
middle, (3) nght front, (4) left hind, (5) left middle, (6) left 
front This walk was continued for *some time, occasionally 
interrupted by the following order, or sqme other quis nregular 
walk (1) right hind® (2) right meddle, (3) left hind, (4) left 
middle, (5) left front, (6) night front e 

In caterpillars the legs forming a pair seem to move simul- 
taneously , the motion begins at the posterior end of fhe body, 
and proceeds regulaily forward till the mest anterior pair of legs 
are moved 

The above fewbservations, which were made in the Physical 
Laboratory of Trimty Gollege last spring, formed the subject of 
a recent communication to the Dublin University Experimen- 
tal Association I hope to be able to extend g application of 

hotography to the other groups of Arthropoda 
pnotograyny group Poe H Dixon 

Physical Laboratory, Trinity College, Dublin 

P*S —In taking the photographs a small camera with magni- 
fying lens and fast Shutter were ysed, and the analyses of the 
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motions arrived at by the comparison ofa larde number of ‘é snap ” 
pictuesy The nee? was m each case laced on a white ground 
within a shallow box covered with glass and illuminated by ob- 
hquee sunlight In this way the disposition of the shadows 
became of great service in determining the positions of the legs 


. 
e Attractive Characters in Fungi e 


No doubt the characters of the fungi mentiongd by Mr C R. 


Stratoneon jy 9 are attractive, byt ıt does not followethat they 
are useful r Straton’s letter contains many incorrect state- 
ments the importance of colours and odours to flowering 


plants cannot be correctly satd to be ‘‘ perfectly understood” , 
fungi are not ‘‘insusceptible of fertihzation”, the common 
mushroom has no “‘ parasitic period,” and the first stage of its 
exisgence 1s not ‘ passed in the body of an animal host ” 

The common mushioom never grows on the droppings of the 
house, or upon the droppings of any othtr animal, and ıt cannot 
even be made to grow artificially upon fresh dung An admix- 
ture of earth with decayed dung 19requu ed before mushrooms will 
grow The mushroom ıs not a dung-borne fungus at all It 
grows m pastures in common with a vast number of other 
pasture-fung:, and if we allow that the spores of the mushroom 
must needs first Seipunate m an animal stomach, ıt would be 
but reasonable to assume that the spores of other pasture-fung1 
would have asimilar habit The mycelium so commonly seen on 
horse dung 1s not the thycelium of the mushroom, 1t belongs to 
various dung-borne Cofriuzz, and it 1s certamly not necessary 
for the spores of theay Cofrznz to pass through a ‘horse’s m- 

gestinal canal, as they will weadily germinate, not only on and 
in dung and its juices, but on wet blotung-paper, and on almost 
any othergnon corrosive dgnp and warm material 

e Mr Stiaton seems to have a remarkable idea of the nature of 
a ‘f parasite” , because an animal swallows spores, therefore 
the spores on being swallowed become “parasites” He might 
as reasonably describe the seeds eaten by grammuvorous animals 





, apparent injury 


ı against evaporation 


as ‘‘ parasites,” or the seeds of the strawberry and iaspberry, | 


when eaten with the pulp by man, as “‘ parasites” in the human 
system 
As Dr Cooke, ın his mteresting lette: on p 57, has not 
mentioned one special character of certain fungi which has 
greatly interested me, I may venture to advert to it here I 
refer to gluten Many fangi, especially Agarics, are highly 
glutinous, and if this gluten 1s not ‘‘ attractive,” it 1s, I think, 
useful 
Agaricus radwatus 1s one of our commonest stump fungi , ıt 
has, when young, a er fectly diy pileus As the fungus reaches 
maturity, the pileus becomes g/tt:nous The change reminds 
one of the qhange in the condition of the stigma in flowering 
plants If sections are made through the pileus of A 7adzcatus 
in different stages of growth, it will be found that as maturity 1s 
graduall¥ reached the centre of the pileus softens and swells, 
and through the now soft mass an enormous number of cystidia 
rotrude themselves The cystidia ex&ctly resemble the cystidia 
of the gills The cystidia open at the apex, and gluten exudes 
through the open mouths on to the cap of the fungus If the 
sticky material from a mature example 1s microscopically ex- 
amined, it will be found more or less full of germinating spores, 
which have been wafted on to the sticky pileus by the wind 
The gluteg possibly aids germination, if ıt does not—as I 
believe it does—cause fertilization® ° 
Agaricus mucidus has a highly glutinous pileus, and 1t grows 
in such a fasciculose afd closely imbricated manner on beech 
trunks, that all the gpores from the upper examples fall of 
necessity on to the thick gluten of the*examples immediately 
underneath ® If the gluten ıs microscopically examined, ıt will 
be found full of the germimating spores of 4 mucidus The 
uses of the gluten here seem obvious The simple spores of an 
Agaric might have bu a poor chance of effectually germinating 
and growing upon a beech trunk, butif the spores had previously 
germinated, and formed a mycelium in & highly glutmous 
material, tRey would have a fairly good chance The sticky 
pileus would at length be blown from the beech trunk by the 
wind, and its mucidous ¢haracter would cause ıt to stick to the 
first trunk or bianch it might be blown against, and so the 
a gluten and 1f8 hving mycelium would become attached to a 
fresh host A muczdus is peculiar to beech woods 
Icouldyextend these notes to oth®r gluten-bearing fungi, as 
A adiposus, &e , aswell as to Agarics withglutinous stems , but 
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e °. . 
the two examples above given may seive as a hint“to other ob- 
servers e 6 os 

How have “truffles acquued their subferrahean habit? They 
are always eagerly eaten by pigs, squirrels, rats, ang other 
animals when they giow near the surface, and the deeper 
placed examples alone survive ®° Would the constant destruction 
of tubers ngar the surface at length bring about a subterranean 

. WorTHINGTON G SMITH 
e 


Dunstable. 
e 





e 
®UNDOUBTEDLY there are numerous glutmops fungi, and the 
coating of gluten has a uSeful purpose Whether Mi Worth- 
ington Smith has quite apprehendedethe nature of that purpose 
may be an open question. The majority of dhe species ın the 
genus Hygrophorus are gifitinous, and this genus®as a whole, 1s 
about the latest ın its time of appearange in the autumn It is very 
suggestive to observe them apparently unharmed by frost, whilst 
the Agarics have collapsed, and ar@ in rapid decay That thee e 
ee nog coating is an this instance a protection from frost can 
scarcely be denied Di Quelet, thg French mycologist, has 
stated that m the Vosges some species of A’ygrophorus do not 
appear until the early frosts have commenced, and he has borne 
testimony to the fact that they flourish in fiosty weather without 
Both the species of Agane to which Mr 
Smith alludes, Agarzeus mucidus and Agaricus 1adıcatus, may 
be found late in the season, apparently indifferent to the frost, 
which affords a suspicion that the glutinous coating 1s a protec- 
tion from frost Agaricus carbonarius is viscid, but much more 

so as cold increases, and for two consecutive years we have 
watched 1t growing uninjured far into January, when no other æ 
Agaric could be seen We do not contend that the “useful 
purpose” ısın aZ cases a protection from frost, because in some 
early species we imagine it serves primarily as a protection , 
Presuming that Agancs may c@ntaifi more 
than 80 per cent of water, such a protection would be of service 

to species growing in exposed situations If Mr Smith’g sug- 
gestion as to Agarzcus mucedus 1s accepted, 1t can only apply to 
that species, and Agarzcus adiposus, and one or two others, as 
the majority of tufted species growing on tiunks are not glutin- 
ous Another explanation must be found for the whol¢ 
Myxacium section of Cortinarius, for Gomphedius, for many of* 
the Bolet, and for such Agarıcs as dearicus ae tugenosus, 
Agaricus semiglobatus, Agaricus lentus, Agaricus glutinosus, ` 
Agaricus rvorzdus, and many others The ylga that gluten 
‘causes fertilization” ıs a novel one, and may be hetl as a 
private opinion, but cannot be accepted generally without 
evidence much stronger than individual belief, hence, although 
put forward by so experienced a mycologist as Mr Worthington 
Smith, ıt must of be accepted as an admitted fact, but only as 
an ind.vidual opinion i M C COOKE 





THE RESEARCHES OF DR R KÆNIG ON THE 
PHYSICAL BASIS QF MUSICAL SOUNDS? 


II 

go fa. we have been dgaling with primary beats 

and beat-tones, but there are also secondary 
beats and secondary beat-tones, which are produced ® 
by the interference of primary bgat-tones An example , 
of a secondary beat ıs afforded by the following expe- . 
tment Recurring to the preceding table of experi- 
ments, ıt may be observed that when the two shull 
notes, Z/s, sols, giving the interval of* the fifth, are 
sounded together, the infejior and superior beat-tone$ are » 
both present, and of the same pitch If, now, one of the 
two forks 1s lightly loaded egth pellets of wax to put it 
out of adjustment, we shall get beats, not between the 
primary tones, but between the beat-tones Suppose we 
add enough wax to reduce the vibration of so/, from 3072 
to 307% Then the positive 1emainder is 1022, and the 
negative remainder 1s 1094, the former being wf; flat- 
tened two vibrations, the latter the same note sharpened. 
to an equal amount As a result there will be heard four 


ted by the author, 
ay © 18go) Con- 
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* By Prof Silvanus Pp’ Thompson (Commun 
having been read to the Physical Society of London, 
tinued from p 63 
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+, beats per second—secondary beats Similarly, the ım- 


tervals2 592 7, 1f shgMtl® mistuned, will, like the fifth, 
yitld secondary beat? Or, to put it in anotheg way, 
* there may be secondary beats from the Gained? beat- 
. tones that are related (as gn opu experiment) in the ratio 
I 1,orin the ratios 3 4,3 5, &c, and even by those 
of I 2,4 5,4 7,andsoforth | a 
I have given ygu an example of secondary beats now 
for an example of a secondary beat-tone Thisis afforded 
¢by one of the previous experiments, in which evere 
sounded zf, antl the 11th harm@nic of w/; In this 
experiment, as % that which followed with the 13th har- 
e monic, two (primary) beat-tones were produced, of 768 
and 1280 vibimtions respectivély @These are related to 
one another by the intergal 3 5 Ifwe treat these as 
tones that can themselves interfere, they will give us for 
‘their positive remainder the numba 256, which ıs the 
frequency of wf, As a matter of fact, if you listeg care- 
fully, you may, now that, your attention has been drawn 
to it, heazthat note, in addition to the two primary tones 
and the two beat-tones to which you listened previously 
In von Helmholtz’s “'Tonempfindungen,” he expresses 
the opinion that the distinctness with which beats are 
. heard depends upon the narrowness of the interval 
between the primary tones, saying that they must be 
nearer together than a minor third But, as we have 
seen, using bass sounds of a sufficient degree of intensity 
eand purity, as is the case with those of the massive forks, 
beats can be heard with every interval from the mistuned 
unison up to the mistuned octave Even the interval of 
ethe fifth, wz, to soh, gave strongly-marked beats of 32 per 
second en this number is attained or exceeded, the 
ear usually begins to receive also the effect of a very low 
continuous tone, the beats and the beat-tone being simul- 
taneously perceptible up to about 60 or 70 beats, or as a 
roughyess up to 128 per second If, using forks of higher 
pitches but of narrower interval, one produces the same 
number of beats, the beat-tone 1s usually more distinct 
Doubtless this arises from the greater true intensity of 
“the sounds of higher pitch With the object of pursuing 
this matter stdlymore closely, Dr Koenig constructed a 
series Of 12 fork of extremely high pitch, all withm the 
range af half a tone, the lowest giving sz, and the highest 
ut, The frequencies, and the beats and beat-tones given 
by seven of them, are recorded ın Table III 
































TABLE III 
Frequencies of Forks Ratio Beats (Calcd ) Resulting 
ut, ws d 
4096 and 38o } 16 15 256 ats 
” 3968 32 31 128 uty 
3 Ñ 4032 64 63° 64 ut 
e” 4048 256 253 48 solai 
3 4056 512 . 507 4o! May 
POES 4064 128 e 127 32 ut 
t» 4070 158 157 26 = 











The first of tlfese intervals 1s a diatonic semitone, the 
*second of them 1s a quartei-tone, the third is an eighth 
of a tone , nevertheless, a sensitive ear will readily detect 
a difference of pitch between éhe two separate sounds 
The last of the intervals is abéut half a tomma 
These forks are excited by stnking them with a steel 
hammer Some of the resulting beat-tones will be heard 
all over the theatre , but, in the case of the very low tones 
of 40 and 32 vibrations, only the who are close at hand 
will hear them The case in which there are 26 beats is 
curious Most hearers aie doubtful whether they per- 
ceive atone or not There is a curious fluttering effect, 
as though a tne were there, but not continuously 
We have gen, then, that the beat-tones comespond in 
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pitch to the numbeif of the beats, that they can them- 
selves ihterfere, and giwe secondary beaes, and that the 
same number of beats will always give the samé beat- 
tone irrespectively of the interval between the two primary 
tones What better pfoofs could one desire to suppert 
the view that the bgat-tones are caused, as Dr Young 
supposed, by the same cause as the beats, afid not, as 
von Helmhegltz maintains, by som@ other cause? Yet | 
there are some further pointsein evidence which are of 
significance, an@ lend additional weight to the proofs 
already aflduced e > ° 

Beats behave like primary impulses in the following 
respect, that when they come with a frequency between 
32 and 128 per second, they may be heard, according to 
circumstances, either discontinuously or blending into a 
contiquous sensation 2 

It has been objected that, whereas beats imply inter- 
ference between two s@parate modes of vibration arising 
in two separate organ’, combination-tones, whether sum- 
mational, or differential, or ‘any other, must take their 
origin from some one organ or portion of*vibratile matter 
vibrating in a single but more complex mode To this 
objection an experimental answer has been returned by 
Dr Keenig in the following way He t@kes a prismatic 
bar of steel, about 9 inches in length, and files it to a 
rectangular section, so as to give, whew it 1s struck at the 
middle of a fate to gvoke transversal vibrations, a sound 
of some well-defined pitch By caygfully adjusting the 
sides of the rectangular section 1 proper proportions the e 
same steel bar can be made to give two different notes 
when struck in the two directions ypspectively pagallel to 
the long and short sides of the rectangle A set of such * 
tuned steel bars are here before you Taking one tuned 
to the note w/, = 2048, with 72s = 2304, Dr Koenig wyi 
give you the notes separately by striking the bar with a 
small steel hammer when it 1s lying on two httle bridges 
of wood, first on one face, then on the other face If, 
now, he strikes it on the corner, so as to evoke both 
notes at once, you immediately hear the strong boom of ® 
ut, = 256, the inferior beat-tone If Dr Koenig takes a 
second bar tuned to zę, and sz = 3840, you hear also zé;, 
this time the superior beat-tone If he takes a bar tuned 
to wf, and the 11th harmonic of xé Qn the ratio 8 rr), 
you hear the two beat-tones sod, and mzs (in ratios of 3 
and 5 respectively) precisely as you did when two separate 
forks were used instead of one tuned bar 

Dr Koenig goes beyond the mere statement that beats 
blend to a tone, and lays down the wider proposition that 
any series of maxima and minima of sounds of any@utch, 
if isochronous and simular, will always produce a tone the 
pitch of which correspomds simply to the frequency of @ 
such maxima and minima A series of beats may be 
regarded as such maxima and minima of sound, but 
there are other ways of producing the effect than by 
beats Dr Keeng will now illustrate some of these to 


ou 
If a shrill note, producgd by a small orgampipe or 
reed, be conveyed along a tube, the end of which termin- 
ates behind a rotating disk pierced wish large, equidistant 
apertures, the sound will be periodically stopped and 
transmitted, giving rse, if the igternfittences are slow 
enough, to effects closely resembling beats, butgwhich, if 
the rotation 1s sufficiently rapid, blend to a tone of definite 
pitch. Dr Keoemg uses a large zinc disk with 16 lfoles, 
each about 1 inch in diameter In qne set of experi- 
ments this disk was driven at 8 revolutions per second, 
giving rise to 128*intermittences The forks uged were 
of all different pitches from wf, = 256 to wt, = 4096 In 
all cases there was heard the low note z/, corresponding 
to 128 vibrations per second In arfother series of ex- 
periments, asing forks x, and #3, the numbegs of inter- 
muittences was varied from 128 to 256 by increasing the 
speed,.when the low noteerose also from zz, to zs 


From these expgriments it ıs but a step %o the 
® 
e 


N 


0 of beatssvere, however open to criticism , for 1n them the 
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next, in whith the intensity of aÑ tone 1s caused to 
vary an a per®&dic manner eFor this purpSse Dr 
Keen$ has constructed ea siren-disk (Fig 1), pierced 
with holes arranged at equal distances around seven 
cencentric circles, but the sizes Of the holes are made 
to vary periodically from small to large In each 
qircle are* 192 equidistant holes, and the number of 
¢ maxima in the respettive circles was 12, 16,924, 32, 48, 
64, and 96 On rotatingethis disk, and blowing from 
behind through a small tube opposite® the outermost 
circle? the are heard, if the rotation 1s slow, a*note cor- 





responding to the number” of holes passing per second , 
and a beat corresponding tœ tHè number 8P maxima per" 
second With more rapid rotatio& two notes are heard— 
a shrill one, and another 4 octaves lower ın pjtch, thé , 
latter being the beat-tone, On moving the pipe so that 
wind 1s blown successively Gousk each ring of aper-° 
tures, thgre 1s heard a shnil note, which 1s the same in 
each case, and a secbnd note (corresponding to the suc- 
cessive beat-tones) which rises by intervals pf fourths and 
fifths from circle to circle ` 
* These attempts to gbroduce artificially the mechanism 
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“phase of the individual vibrations during one maximum 1s 
the same as that of the individual vibrations in the next 
sugceeding maximum , whereas in the actual beats pro- 
duced by the interference of two tones the phases of the 
individual vibiations m two successive maxima differ by 
half a vibration , as may be seen by simple inspection of 
the curves corresponding to a series of beats When 

*this difference was pointed out to Dr Koenig, he con- 
structed a new siren-disk (Fig 2), having a similar series 


N of holes of varyıng sıze, but spaced out so as to corre- 





spond to a difference of half a wave between the sets 
With this disk, beats are distinctly produced with slow” 
rotation, and a beat-tone when the rotation*is more 
rapid è 
Finding this result from the spacing out of apertures to 
correspond in position and magnitude to the individual 
wavelets of a complex train of waves, 1t occured to 
Dr Keenig that the phenomena of beats and of begt 
tones might be still more fully reproduced if the edge of 
the disk were cut away into a wave-form corresponding» 
precisely to,the case of the resultant wayg produced by 
. s 


Fic « s. 


the composition of two interfering waves Accordingly, 
he calculated the wave-forms for the cases of several 
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peripheey of a brass plate, cut away the edge of the plate 


No. 1106, VOI? 43] A 


to the form of the desired wave 
looking rather like circular saws with irregular tpeth, are 


Two such wave-disks, 
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e intervals, and, having set out these curves around the | depicted in Figs 3 and 4 ” These correspond to the 
respective intervals 8.15 and8 23 A nuiQber of such 
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wave-disks corresponding to other intervals te upon the | ng there a post worth £32 a year, he spent the half 
, ‘table, these two will, however, suffice In the first of | of that sum on living, and the other half on self-edyca- 


* (being the 


these fhe curve is that which would be obtamed by 
setting out around the periphery a series of 120 simple 
sinusoidal waves, and a second set of 64 wavesgand then 
compounding them into one resultant wave 
to permit of a fompatison being made with the simple 
component Sounds, two concentuic rings of holes have 
been also pierged with 120 and64 holes respectively® 
Regarding thege two numbers as the frequency of two 
primary tones, there ought to result beats of fiequency 8 

eg@tive remainder gorresponding to the 
superior peat. An interior set of 8 holes is also 


pierced, to enable a fomparison to be made To 


. xperment with such wave-disks,they are mounted 


upon a smooth$y running whirling-table, ang wind 
from a suitable wind-chest 1s blown against the’ waved 
edge from béhind, thréugh a narrow slt set radially 
In this Way the air-pressures in front of the wave-edge 
arè varied by the rush of air between the teeth Itis a 
question not yet decided how far these pressures corie- 
spond to the values of the ordinates of the curves This 
question, which involves the validity of the entire prin- 
ciple of the wave-siren cannot here be considered in 
detail Suffice it to say that for present purposes the 
results are amply convincing 

The wave-disk (Fig 3) has been clamped upon the 
whirhng-table, which an assistant sets into rotation at a 
moderate speed Dı Koenig blows first through a small pipe 
through one of the ows of holes, then through the other 
The two low notes sound out separately, just a major 
tone apart Then he blows through the pipe with a slotted 
mouth-piece against the waved edge, at once you hear 
the two low notes interfering, and making beats On 
incre@sing the speed of rotation the two notes become 
Shrill, and the beats blend into a beat-tone Notice the 
epitch of that beat-tone ıt 1s precisely the same as that 


« which he now produces by blowing through the small pipe 


against the ring of 8 holes With the other wave-disk, 
having 184 afd 64 holes in the two primary circles, giving 
a wave foim corresponding to the interval 8 23, the 
effects*are of the same kind, and when driven at the same 
speed gives the same beat-tone as the former wave-disk 
It will be noted that in each of these two cases the fre- 
quency of the beat-tone is neither the difference nor the 
sum of the frequencies of the two primary tones 


To be continued) 





DR. HENRY £CHLIEMANN, 


e’ [HE death of Dr Schliemann comes on his friends 
not only as a sorrow but as a surprise, for though 


e- he had tried his consti@tion, his strength was so great 


“that ıt seemed equal to many more labours He was 
essentially a self-made man, not merely as the archi- 
tect of his own fortunes, but as having at an early 


. age deliberately adopted certain purposes ın life, and 


having acomplished them wh astonishing success 
These deliberate purposes made his career brilliant, and 
his character manly and sturdy e 

In the preface to “ Ilos” (1880) Schhemann gives a 
sketch of his early hfe and his excavations Which reads 
lke a romance Before he was ten years old, he had 
made up his mind that the mighty walls of Troy* could 
not have entirely disappeare@, but must have been only 
buried by the dust of ages, and that he would himself 
some day bring them to hght But a romantic boyhood 
ended in a bitter, struggle with poverty, until at one time 
he had tofsell his last coat, and after, shipwreck 
arrived atg Amsterdam a penniless outcast Obtain- 
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tion, his dinner costing him twopence, and a fire bemg 
an unknown luxury, By sheer business talent he rose 
from this poverty to great wealth , but this hasbeen done 
by hundreds of uninteresting men *the interesting thing 
about Schliemann ıs that fe never looked on wealth save 
as a means fẹ accomplishing his darling purposes 
While never ceasing to pray that some dayehe “night 
have the happiness of learning Greek, he began on 
modern languages, which he mastered one after another 
in an incredibly short space of time, learning not merely 
to read, but to write and speak fluently, Swedish, Polish, 
Russian, Arabic, and many other tongues i 
In*1871, he began his career as an explorer by an 
attack on the hill of Wissarlik, where he expected to find 
the remains of the Trey of his early dreams In the art 
of excavation he seems to hafe had no teache1, and there 
can be no doubt that he has opened a hew era in that 
art through his scientific genius Literary gemus may be 
erratic and incalculable, but genius works ın science 
through clear discernment of means andebysinfinite pains 
Schliemann’s method was simple—to remove all the earth 
of a site and pass it through a siewe, taking care that, 
though hundr&s of Bands were at work, every one worked 
as an imnfediate organ of his own intglligence and design 


The quality of insight came in principally ın the choice 


of sites 
Splendid as were the results of Schliemann’sexcava- 


tions at Hissarhk, at Mycenæ, and at Tiryns, both as” 


regards the recovery of antiquities, and as regards the 
advancement of knowledge, scholars recognize that fre 
was not to be followed in his interpretation of his 
own discoveries His individuality was too strongly 
marked, his imagination too fervent, to allow him to 
walk safely ın the narow ways of archæological 
science 
thoroughly carried out the old rule as to loving one’s 
friends and hating one’s enemies, he could not be ım- 
personalın the choice of theories To the judgment of his 
alhes he often gave way with a delightful simplicity and 
modesty, but to attack he was impervious One of his 
most interesting appearances in London was when he 
came in hot haste from Athens, accompanied by Dr 
Dorpfeld, at the invitation of the Hellenic Society, to 
meet in open debate the objections, which he charac- 
teristically called “ calumnies,” which some archzelogists 
had brought forward against his theory in regard to the 
prehistoric palace at Tisyns 
decided believer ın Providence, there was in him an 
immense force of tough old Teutonic heathenism. 

Yet he was a man of the world, and cosmopolitan in a 
sense in which few can clarm to be so, for in almost any 
country he could have made himself at home as an active 
citizen Hus ideal was Greece, and he succeeded ina very 
difficult task by finding in modern Greece the mate- 
rials for a splendid ideal, when worked up with traditions 
of ancient glory In this respect he was a greater poet 
than Byron, who spoke of some fnodern Greeks as 
“craven crouching slaves” Athens has ingeed good 
reason for the gratitude which has assigned him a public 
giave at Colonus At Athens he will leave a great gap 
His palace, reflecting in every cornerghis career and his 
enthusiasms, was a place where the most open hospitality 
was accoided to nfenofallnations In the living-rgoms were 
Homec texts, the servants bore high-sounding Greek 
names , the basement rooms were full of the spoils of 
Troy, while on the summit stood feplicas of celebrated 
Greek statues The host poured forth the gmoplicity of 
his heart and the oveiflowings of his enthusiasm, talking 
with an unconventional plainness sometimes discon- 
certing to Westein, ladies Not even Madame® Schlie- 
mann, long as she’ has sharede her husband’s labours 

hd . 
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And as a man who was born a fighter, and® 


Though Schliemann was a@ 
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and pursuits, can fill theeblank which he has left All 
archeologists must regret that his purposes of further 
extavation at Hissailik, in Crete, ‘and elsewhere, have 
dropped, or at any rate must be cagried out by others 
who have‘not, his marvellous power of finding valuable 
eremains which othe have fajled to find » 
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THE METEORITE OF OSCHANSK 


A METEORITE whıch has lately been added to the 
collections of the Natural History Museum of Paris | 
1s described in La Nature by M Stanislas Meunier and | 
f 
| 





by the courtesy of the editor of that journal we are en- 
abled to reproduce the figures by which the article 1s 
illustrated The meteor, of which his 1s a fragment, fell 


in Russia, on August 18 (309, 1887 Before it fell ıt was 


seen by vaMous persons ın the souéh-westein part of the 


Government of Perm, and in the Government of Viatka—* , 


principally in the districts of gem, Oschansk, Kungur, 
Osoo, and Sarapul BetWeen Perm and Oschansk, ac- * 
cording tg an inhabitant, it appeared about 12 30 pm in 
a clear sky, leaving behind it an almost horizontal train 
of great brilhancy Detonations were Heard, resembling 
a discharge of musketry rather than thunder A httle 
Afterwards it fell in a shower of incapdescent stones, 
which buried themselves more or less deeply in the earth 
They were very numerous, and weighed from one to 330 
kilogrammes 
seen by M Selivanof, a professor of the seminary of Perm 
This observer writes — * 

“On August 18, 3 
turnedgo the semmary The weather was calm, and the 
sky co¥ered with small fleecy clouds Just as I was about 
to cross the threshold, I happeffed to lock towards the 
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south, and saw a brilhant body like a shooting-star, or, | 


rather, like a piec® of iron glowing at the forge, gliding | About half a mnute afte: the cessation of this noise, he * 


from east to west in “a direction almost horizontal or 
slightly clined towards the earth The meteor made ' 
scarcely more noise than a rocket, and at first I beheved 
it was one Its corse was sufficiently rapid, and dung ' 
two or three seconds I followed the bolide over the space ' 
of a small number of degrees It left @ luminous train, ' 
which wa$ very rapidly extinguished Perhaps this train 
resulted simply from the persistence of the luminous ım- 
pression upon the retina) The case, however, was other- 
wise with g pale nebulous band, which persisted about 
five minutes ” 

The majority of the meteorites brought by this fine 
meteor fave certainly been lost Only six of them have ! 
been found—five at Osghansk, one “at Tabor At the! 
moment of the fall, eM Nagibine was ın a street of ' 
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Oschansk, and heard the noise which announced it 
observed a blackish stone which hissed thiough thean as , 
a cannon-ball might ha% done Several workmen ran 
and found the meteorite at the bottom of a hole—about 
50 centimetres deep—whfeh it had hollowed in the 
ground If was as large asa child’s head, and was stull 
hot , ıt weighed 1 790 kg 

At Tabor the phenomenon was noticéd by two peasants 
who were working in a fld Surprised by the detona- 
tions and the rumbling sdtind, they looked up, and saw 
the bolde, of a dark red colou, followed by a white 
smoke, which the wind agitated, and sending forth an 
odour of sulphur (Fig 2) The mass seemed to be at a 
height of about 200 metres, and by the shdgk of its fall 
raised a column of dust One of the peasan\g, who was 
mounted on a corn-rick, was thrown to the ground by,the 


e A 


Fig Igrepresents the fhetgor as ıt was * 


httle bef@re one o’clock pm, I rez, — 
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“ atmospliénic disturbfic® At the place where the stone grafnmes to t1 kilogrammes There yere abont 82 kılo- 
. ° fell they found a Role 4 20 metres deep, 2°10 metres wide | grammes of débvzs Theeentire weight of this single 


(Fig 3) The stone was too hot to be removed imme- | stone 1s estimated at 328 kilogrammes ° 

diately Next day ıt evas gaken out in fragments, one of | From informatfon furnished by the observers ıt as con- 

which weighed 98 kilogrammes, the others from too ' cluded that the bolde moved from 10° to 15° from” 
e 





° œ% LN 


Fic 2 —Passage of the meteorite at Tabor. 


the east towards the south, and that, from the point of | water, after having been thrown up in a high cblumn, 
opservation in the field, the angle of the fall appeared to ! continued to bubble for a long time The air was so 


be about 55° above the horizon _ violently agitated that a troop of 50 or 60 horses, which 
Another stone, which has not been found, fell into the ' were drinking at the river, were thrown to the ground 
River Kama, at Tabor A forester who was near the spot, When the fragments found at Tabor were piecedeto- 


says that the banks of the river trembled, and that the gether, the stone presented the form of a polyhedron with 
e Se a 
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Fic 3--Meteorite of Tabor, after its fall a, 
its la@gest fragment (98 kg), 4, part taken 





e away by the public v, grey part, £, frag- tyes Ss Pas 
ment weighing two Jalogpammes , d, small he aet Zex ioy F: 
fragments ; i ETE oS 
eo? s 
e 
° 
° LA 
Fic 4—Fragment of the meteorite of @schanck (in the Museum of Natural His ory, Paris). 
e 
e 


angles very much blunted It was enveloped in the usual . Jed him to the conclusion that fhe meteouite of Oschansk 
black crust, but this was exceptional ın presenting flaws , belongs to a lithological brechiform type, which he de- 
as big as a pea, or even larger * scribed twenty years ago under the name of “ Canelhte ” 
Fig gi represents the appearance of the specimen in To the same type lselorged, among others, the meteorttes 

fis Museum M Stanislas Meutter has made ıta of La Baffe Vosges), September 13, 1848, of Assam 


the P 
subjéctiof chemical and microscopical study, which has ! (India), 1849, of Canell&s (Spain), May 14, 1861, of « 
—"— ` ® 
NO, #606, VOL. 434 . 
i . kg $ . 
@ id e e 


NATURE 


i 


[January 8, 1891 





» 
Feid-Chair (Algeriag, August 16, 1876 The stone ton- 
sists of feagment? of two vexy oolithic rocks, one called 
“s Limguckite,” of a dark violet colour, the othe1, called 
by M, Meunier “ Montréyite,” quite “white From the 
* juxtaposition of different rocks in this asın some other 
meteorites, Me Meunier argues that, in the mueu where 
thes® stones are formed, the general geological canditions 


e mitt be analogous to those whych t exist on the earth 


» 


. 
` o : 


NOTES. 


THE general meeting of the Associa‘ion for the Improvement 

of Geometrical Teaching 1s to be held at University College, 

Gowe1® Street, on Saturday, January 17 At the morning 

%itting (10 30 a m ), the reports of the Couficil and Committees 
will be read, and the new officers will be elétted On the con- 
clusion of the electrons Miss Wood will read a pape: ‘‘ On the 
use of the term ‘ Abstract’ in Arithmetic ” After an adjouin- 
ment for luncheon at 1 p m , members will re assemble for the 

afternoon sitting (2p m) Papers will be read by Prof Minchin, 

on ‘Another Voyage to Laputa”, by Mr E T Dixon, on 

*< The Foundations of Geometry”, and by Mr E M Langley, 


on * Some Notes on ‘Statics and Geometry g 
° 


Pror RUDOLF VircuoW wij reach his seventieth birthday 
Sctober 1 3 It has been decided that the occasion shail be 


bows mmemorateg by the strikigg of a large gold medal in his 


honBur: 


SEVERAL men of science were included in the list of New 
Year hbnours A baronetey was conferred on Dr Richard 
Quain, and Prof George Humphry, Cambndge Prof Ball 
Director of the Museum of Science and Ait, Dublin, was 
made a CB , Dr Theodore Cook, Principal of the College 
of S®ience, Poona, became a Companion of the Most Eminent 
Order of the Indian Empire, and Mr Fiederrck McCoy, 

MG, Professor of Natural Science m the University of 

Ibourne, was promoted to be an ordinary member of the 
second class, or Knight Commander of the Most Distinguished 
Order of St Michael and St George 


THE memorial, concerning the ancient monuments of Egypt, 
which was lately presented to Lord Salisbury, has been so far 
successful Jf 1s to be forwarded to H M.’s Agent and Consul- 
General at Carro, for presentation to the Egyptian Government , 
and @ir E Baring will be mstiucted to state that 1f an official 
Inspector 1s appointed the question of his nationality will not be 
considered important, the only desire of the British Government 
being that adequate steps shail be taken ‘‘ to preserve the monu- 
ments from further destruction or mutilation ” 


WE egret to have to record the deatg of Mi John Marshall, 
F RS, President of the General Medical Council, and Pro- 
fessor of Anatomy to the Royal Academy He died on January 1, 
at the age of seventy-two Mr Edward Bellamy, whose studies 
were akin to those of Mr Marsifall, died on the 4th inst after 
an illness of onl§ three days He had been for many yea 
lecturer on agtistic anatomy at the South Kensington School 


Pror Casy, ERS, Fellow of the Royal University of 
Ireland, died on January 3, at the age of seventy® He was an 
eminent mathem@tician, and much regret atehis death has been 


expressed ın Ireland 
. 


A CIRCULAR letter from the Societa Italiana di Soienze 
Natuyah of Milan, “dated Jaruary 2, announces the death of 
they President, the Cav Abate Antonio Sgoppam, Professor ofe 
Geology ın the @R Istituto Tecnico Superiore Che President 


a died on New Year's Day, at the age of sixty-six $ 
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Pror W J STEPHENS, Presideit f thy Lypnean Society of. 
New South Wales, died on November 22, 1890 ‘At the meet- 
ing of the Society on November 26, resolutions were pa$sed, 
eapressing high appreciation of hés sefices and sympathy with 
his famıly _g 


Mr WILLIAM LANT CARPENTER, who died® on December 
23 last, was the eldest son of the late Dr W B Carpenter 
He gvas °born in 1841, ande educated at University College 
School and Univesity Collége At the age ofe eighteen he 
went to Bristol as chemist to Mess* C J, Thomas and 
Brothers, soap and candleemarfufacturers, ın whech firm he 
became a partner Afterwards he gavegip business, and settled 
m London, eventually becoming one of the managers of the 
School of Electrical Engingering in Hafover Sqyire For some 
time past I$ has been widely known, more especially in the 
north of England, as one of the most suc@ssful lectufrers in con- 
nection with the Gilchust Educational Trust and th? Um- 
versity Extension movement 
Treatise on the Manufacture of Soap and Candles, Lubricants, 
and Glycerin” , and he contributed a few papers on kindred 
subjects to the Journal of the Chemical Society, and the 
Proceedings of the British Assoctation Under the title 
t“ Energy ın Nature” he published in 1883 a popula: exposition 
of the doctrine of the conservation of eneigy, being the sub- 
stance ef six lectures delivered for the Gilchrist Educational 
Trust two years previously , and in conjunction with the late 
Prof Balfour Stewart he contributed some paperseto fhe 
Proceedings of the Royal Society on the periodic change’ of 
sun spots, and their connection with terrestrial and magnetyc 
phenomena 


ON January 2 the Institution of Civil Engmeers reached &s 
seventy-third anniversary The numbers of the various classes 
now on the books comprise 1700 members, 2880 associate 
members, 427 associates, 19 honorary members, and 927 stu- 
dents—together 5953 ee 

° 


THE Calendar of the Department of Science and Art for the , 


year 1891 has been issued 


A SPECIAL Commission has been for some years established 
at Trieste by the Austrian Government for the oceanographic 
investigation of the Toman and Adriatic Seas During the past 
year the transport Pola has been set apart for the study of the 
sea-bottom, currents, temperature, &c , of the Adriatic, and has 
obtained important results At a Uepth of 2000 metres abund- 
ance of a green Alga, Halospherta viridis, was found 


THE marine laboratory of the John¢ Hopkins University if to 
be opened next spring 


A PHOTOMICROGRAPHIC laboratory has geen opened at Riminr 
by Count R Seinagiotto, for the preparation and publication 
of photographic reproductions Among the microphotographs 
already issued, Votaszsia mentions, as of remarkabée clearness 
and beauty, one of Pleurosigma angulatum, 5000 diams., of 
Bacillus radicıfor ms, x000 dianf$, and a tangential section 
of the stem of the vine, 75 dams , 

THE American National Educational Association will hold its 
neat meeting at Toronto m July Many teaghers of the 
Dominion have become members, and Sezence says that “they 
will meet in Toronto in full force, Sed will prepare an exhibit 
giving a complete view of Canadian systems of education ” 


UNDER the auspices of the Penzance Natural History and 
Antiquarian Society and the Committee of the Penzance Iybrary, 
a fund is being rdfsed for the purpose of erecting a s&\table 
monument or tombstone in Penzance Cemetery, as a memorial 


In 1885 he brought out “A” 


* 
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“of the late MP” John Ralfs, “who died July 14, 1899 Subscrip- 
tions should be sent® tœ Mr W Boltho, Jun, Penzance, 


é 

Ix JULIUS WORTMANN, one of the editors of the Botanische 
Zeitung, has been apfomted Director of the physiological 
experimental station of the Royal Institution fog instruction in 
fiut- and ving culture at Geisenheim on the Rhine e 


THE ‘Teustees of Columbia College, U S A , have appo.nted 
as Curator of their Herbarrum Rr Thos Mong, who has just 
returned frog a botanical explora@on of southern South America 
with very large and valeable collections 


THE Hacace Mann School} Boon, Mass , recently celebrated 
its twenty-first annivegsary The Hon Gardiner G Hubbard 
delivered an interesting address on the occasion, sketching the 
history of the agticulating system fd the deaf im America In 
1860, Mr Hubbard’s daughter, who was then for years old, 
lost her héaring thro&gh a severe illness Mr Horace Mann 
and Br Howe had been studying the various methods of educat- 
ing the deaf ın Euiope, and had reported m favour of the oral 
system which had for some time been practised in Germany 
Mr Hubbard therefore consulted Dr Howe, who recommended 
that the child’s ielatives should talk to her, and teach her to 
recognize the spoken words of their hps He especially urged 
that they should not have recourse to signs, and that they should 
persistently refuse to understand them The plan was tried, and 
the result was so successful that a little school for the deaf, with 
Miss Rogers as teacher, was opened at Chelmsford in 1866 By 
afd bye charter was granted, and the school was transferred to 

*Nofthampton The system attracted the attention of Mr Dexter 
S Kung, and through his efforts a school was started in Boston 
in 1869 This institution was afterwards called the Horace 
Mann School, and its success was to a large extent due to the 
intelligence and enthusiasm of Miss Fuller and Miss Bond, to 
whose work Mr Hubbard, in his address, did ample ) istice 
Now the advantages of the oral system are widely recognized, 
and, as Mr Hubbard pointed out, the influence of the Horace 
Mann Scj has been felt in England as well as in many 
different paits of the United States 


IN connection with a meeting of the American Electric Light 
Association, which 1s to be held at Providence in February, 
there will be an exhibition of electrical apparatus and appliances, 
especially such as are used in the furnishing of light and power 
This meeting will practically mark the close of the fist decade 
of ‘electric lighting commercially ” It has been suggested, there- 
fore, as we learn from Sezenge, that efforts should be made to 
show the progress in the art by the exhibition of the earlier 
forms of apparatus and appliances, along with those ernbodying 
thallatest improvements ə 


AT the meeting of the French Cremation Society on December 
13, an able address on the subject of cremation was delivered by 
M Frédéric Passy, nfember of the Institute Dealing with the 
common objection that incineration would facilitate potsoning, 
he urged that the traces of vegetable poisons vanish rapidly, and 
that if mineral poisons were used most of them could be de- 
tected in the ashes Moreover he insisted that there are poisons 
the presence of which in a human body does not necessarily 
prove that a crime has ben committed , and that if cremation 
were generally adopted greater care would be taken to determine 
the precise causes of death That there fs in many minds a 
strong prejud&e against cremation he admitted, , Dut this he 
attributed to the influence of ancient custom ° Irresistible 
evidence, he maintained, showed that the existing system cannot 
but be injurious to public health 


THE Admpistration of the school§ of Caucasia is continuing the 
publicagon of the excellent linguistic works of, Baron Uslar The 
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fourth volume, wipuch 1s now out, contain#his Study of the Likh À 
lanķuage, as vals as (1g an appendix) his etters to oe Schiepner 
and a Kazy-kumukh alphabet, ° 


THE British Museum (Natural History) has issued “the third 
edition of a Catalogue contamıng a hist of all the subjects of which 
moulds and store casts have been prepared for the purpose of 
supplying museums, and the publicvenerally, with copies “of the 
most striking objects ın the @oljection that will admit of being @ 
moulded witflout injury The casts are chiefly reproductions of 
specimens of fossils m the Department of Geol@yy ® The prices 
(revised to date) have been approved by the Trustees 


AN excellent number completes the third volume of the Zifes- @ 3 


nationales Arch fur Ethnographie Dr P Schellhas, of 
Berlin, contributes (in German) a most careful paper embodymg 
the resul:s of compgrative studies 1m the field of Mayaantiquitiem e 
These antiquities ke divides into three classes—architectural 
remains Maya MSS , and smaller objects The latter class 
has been greatly enriched by the Yucatam collection now im the 
Berlin Museum fur Volkerkunde Dr J H Spitzly, military 
surgeon in the Dutch West Indian army, brings together some 
instructive notes (in English) on three s@n@adzes from Surinam 
(Dutch Guiana), and on eight stone implements from the islands 
of St Vingent and St Lucia A paper (m German) on old 
Mexicgn and Soath American throwing-sticks 1s contributed by 
Dr H Stolpe, of Stockholm , a Dr J D E Schmeltz, 
Director of the Leyden Ethnographical Museum, “offer® ( 
Geiman) various facts aud suggestions 1elating te the thn 
graphy of Borneo The illustrations, as usual, are renfarkebly 
good 


WE have received the volume of Records of the méting of 
Russian Naturalists and Physicians which was held at the begin- 
ning of this year at St Petersburg Itis a well printed octavo 
volume of about 1000 pages, with several engravings and maps, 
and it 13 sold at the extremely moderate price of five rouble It 
contains the proceedings of all the meetings, and abstracts of 
the chief papers read, or the papers themselves , thus giving 
series of most valuable contributions and notes in mathemaffcs 
and astronomy, physics, chemistry, botany, zoology, geology, 
geography and anthropology, scientific agriculture, and scientific 
medicine Some of the papers are very elaborate 


AN earthquake in Northern California, on January 2, is 
reported by Prof Holden, of the Lick Observatory, to have 
been the most severe experienced in that district since 1868 
The ceilings of the Opservator y were cracked, the plaster fejling 
tothe floor The large equatorial telescope ts, however, believed 
to be uninjured 


Lizur J P FINLEY has published his long-promised storm- 
track, fog, and ice charts of the North Atlantic Ocean, in a 
quarto atlas Part 1, cogsists of track-cha\ts fer each month , 
these form a very tangled skein, but the general drift of the storms 
can be clearly seen the majority of them pass to the north-west 
of the British Isles Partu consists of 13 charts representing 
the storm frequency by shaded @reas A careful study of these 
charts will materially assist shipmasteis to detefmine the geneial 
locahty and frequency of storms m different months If the 
main object were safety instead of spged, a more southerly route 
than tae ‘‘ lanes ” generally followed would be preferable In 
voyages from America vessels sail more or less gth the prevail- 
ing direction of the Wind, and vce versé The fog and 1ce charts 
show zhe average probable and extreme eastern and southern 
limits at which these may be encountered in each month Ice- 
bergs “are most frequently met with from $uly to September 
inclusive , from November to June the drift of the bergs south- 
Wards 1s impeded by dcean ice in the friths e 
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Tre “Bulletin M&suel of the Zi-ka-We1 Qbservatory (near 
Shanghai) ,contains a discussion of tke monsoons of ®the 
Yang-tse-K@ang from the obserytion$ at the stations of the 
maiitime customs established from the entrance of that rive as 
dar as Wfankow The results are given mn the form of wind-stars, 


» which show that at the mouth of the river the mfluence of the 


two monsoons fs sharply marked the winter monsoon blows 
fron between north-west and north-east, the north-w@st winds 
bemg most prevalent, while theesimmer monsoog blows from 
between sagth gud south-east Affer leaving the mouth the 
distinction ıs not so plainly marked, the prevalent winds tend 
more to the north-east in winter, and in summer more to the 


© @ east and even north-east 


THE new Russian Meteorologitcheskiy Sbornik, published by 
the Russian Academy of Sciences, to the first volume of which 


® %e referred the other day (p 183), contains Russian translations 


and Russian originals of papeis published ın German and French 
m vol xu of the Repertorium {Rr Meteo ologtee The two 
publications will be parallel, under the Director of the Central 
@bservatory, H Wild 


In a report to the fogeign Office, 1ecently published, Colonel 
Stewart, the British Consul-General at Tabreez, calls attention 
to the curious system ec% lakes in that region, situated at a 
great elevation above the sea-level Thesegare the lake of 
Urumia, situated 4100 feetgbove the sea, Lake Van, afd the 
Guebtchae lake. Lake Van 181n Turkish territory and the 

uektcha lake in Russian territory, though both are near the 
bottgm.of thè Persian proWMce of Azarbaijan, in which is 
situated the lake of Urumia, the largest and most important. 
It 1s 84 miles Jong and 24 miles broad, and 1s probably the 
saltest fece of water on earth, beng much salter than the Dead 
Sea The water contains nearly 22 per cent of salt Its 
northern coasts are encrusted with a border of salt ghttering 
white in the sun Itis said that no living thing can survive in 
it, Mt a very small species of jelly-fish does exist ın its waters 
Many streams pour down from the Kurdish mountains which 
bs, Turkey, and render the country between them and the 
lae of Urumia very green and fertile This part of the 
country looks more like India than Persia, but the climate 1s 
severe ın winter The whole country being situated from 4000 
feet to 5000 feet above ocean level, the snowfall in winter 1s 
great At mght in winter the thermometer falls frequently 
below zero of Fahrenheit, but msthe day time it rises consider- 
ably, generalay reaching 28° or 30°, and this with a bright sun 
overhead Many people are frozen to death on the roads in 
winf® while crossing the various passes * The winter chmate 
may be compared to that of Canada, but the summer approaches 
that of Northern India 


THE area under the administration of the Bengal Forest De 
partment, according to its last Report, during 1889-90 con- 
sisted of 5195 Square mules of reserwed forest, 2239 square 
miles of protected forests, and 4034 square miles of unclassed 
State forest and waste lands, aggregating 11,468 square miles, 
which 1s 5% per cent of she total area of the province, viz 
193,198 square miles The fftests are, however, confined to 
the districts bordering on the sea, the sub-Himalayan tracts and 
the plateau ef Central India, so far as it stretches into Chota 
Nagpore and Orissa Ag area of 207 square miles was added 
to the reserves during the past year, and 25 square miles of 
protected forestsgin the Sunderbunds were farmed out for re- 
clamation The ttle of Government to “existing reserves 1s 
being completed by a compliance with the requirements of the 
Act, and the inquiries incidental to these proceedings wil] also 
secure the record “and protection of private easements The 
spegial measures taken for the protection, of forests from fires, 
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have been mcreasıngly successful, $5 per cent df the areas thus 
dealt with having escaped, im spite of t@e dryness of lre season, 
against 72,9 pe® cent in the previous year* The financial 
results of the past yea. show a net surplus of Rs 3,78454 
against Rs 3,08,738 m 1888-89 , ¢ 


TOADS hav@been observed by some persons to feed willingly 
on@bees and even wasps, and M Hiuron-Raqyer, who has 
noticed the fact, says ,that Ayla versicolor isepositively 
frantgc alsout wasps He hag seen one prefe: them to every 
other kind of food, and defour them eagerly, *although the 
sting does sometimes bring the creatureeto temporary grief 

é ° 

OnE of the last volumes, of the ALénozres of “the Kazan 
Naturalists (vol xxu 5) contams a mot valuable work by P 
Krotoff and A, Netchateff, ypon the ge@logy of the Kama region, 
bemg the gst part of a general description “Of that region 
which the Society mtends to publish. lhe oldest, geological 
formation of the region 1s that succession of red and grey@sand- 
stones and limestones, as well as of ‘‘vanegated marls,” which 
1s considered as Permian by the Kazan geologists, and Triassic 
by other Russian explorers The chief interest of the Lower 
Kama 1egion 1s, however, m its Post-Pliocene deposits, They 
cover nearly the whole of the territory, and belong to two 
different series the yellow loess-like sandy clays—contaming the 
usual terrestrial shells (Hex, Pupa, Succinea, Limuneus, Pisi- 
drum, &c ), together with bones of Mammoth and Rhmoceros— 
and the Caspian deposits, The latte: attam a quite unexpected 
development, as they are found in all the valleys, thus peang 
unmistakable evidence of the former extension of gulfs of.the 
Caspian Sea up the valley of the Kama (almost as far as its 
junction with the Vyatka) and its tributaries Deposits, con- 
taming the undoubtedly Caspian species of Adacna piicata, 
Cardium edule, Dreissena polymorpha, and Valvata prseinal®, 
as well as teeth of fishes, reach the heights of from 530 to 540 
feet above the sea-level , and their presence has been noticed on 
the Byelaya river as far as Angasyak, as also in the north of the 
Kama at the town of Laishev, and ım the lower parts of the 
Mesha river It 1s thus certain that a gulf of the “Caspian Sea 
penetrated up the valley of the Volga and tts tnbutaries as far®s 
55° 23’ of northein latitude, and that the upper parts of this gulf 
contained a water less salt than that of the Caspian Sea, It 
1s very difficult to ascertain whether the deposits just mentioned 
belong to the later parts of the Phocene period, or to the earlie: 
parts of the Post-Pliocene, and Russian geologists are divided 
upon this pomt But the Kazan authors point ont the absolute 
identity of the fossil species of Mdacna, Cardium, Di eessena, 
Didacna, and Hydrobia, with those now living in the Caspian 
Sea , while the discovery ın a fossil state of a species of Corbicula, 
and Prof Smntsoff’s Hydrobia novorYssica, which are not fet 
with now in the Caspian Sea, 1s not considered as sufficiently 
proving the greater antiquity of the Kama deposits Part of 
these deposits have been denuded by the sfvers and mixed with 
the above-mentioned loess 





OUR ASTRONOMICAL COLUMN 


PERIHELIA OF ComEws —In Metronomusche Nachrichten, 
No 3005, Dr Hbletschek discusses the apparent connection 
between the heliocentric longitudes of comet perihelia and the 
hehocentric longitude of the earth at the times of terr perthelion 
passages If, ıs evident that any one comet appears brightest 
when its gerzhefton passage occurs at the same time as that of 
perigee The possibility of discovering and observing comets 
decreases, therefore, with the increase of the aic contained 
between the heliocentric longitudes (2) of comet perihela and 
the hehocentric longitude (L) of the earth during the perihela. 
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Dr Holetsehek has tabelatgd the value of (Z — L + 180°) for 
every known comet, gnd the values obtained argas fohows — 


. Number of Number of Total number 
ellipgic parabolic with perthelion 
{Z — L + 180°) comets comets distances greater 
° e than 03 
oto 30 16 g0 106 
39 55 60 e 10 45 55 e 
60,, 99 3 46 49 
90 ,, 120 2 26 e28 
120 „ 150 © — s 2I 21° 
150 ,, 180 è — 22 22 
s= a aa <= 
e ittal 3I e @ 250 281 


Tt will be seen that te majonty of all the known comets have 
the longitude of their perihelion at a small angular distance from 
that of the eah = This ‘srouping 1% especially well marked ım 
the case of elliptic comets of short period The folgpwing table 
exhibits the, results fogad for comets with perthelion distances 
less thgn © 3 times the mean distance of the earth from the 
gun — 


Z-L Number of 
a parabolic comets 
oto 60 19 
60 ,, 120 10 
120 ,, 180 7 
Total ... 36 


Another interesting result brought out by Dr Holetschek’s 
investigations 1s that the positive sign occurs with very*nearly 
the same frequency as the negative sign in the angle Z- L = 180° 
The a, Ane that the perihelion points, when reduced to the 

liptic, he, with equal frequency, in front of and behind the 
earth 

Mr W E Plummer points out, in this month’s Observatory, 
that the cause of the abnormal distribution exhibited by comets 
whose orbits are greatly clined to the elliptic has still to be 
exPlained 





GASEOUS ILLUMINANTS. 
. L 


JIE autumn course of Cantor Lectures at the Society of Arts 
was delivered by Piof Lewes, who, after discussing the 
natwe of yarious gases capable of burning with luminosity, gave 
a review of the theories which have been advanced to explain 
the light-giving power of certam flames 

Sir Humphry Davy first propounded his theory that the cause 
of luminosity ın ordinary flames was the incandescence of nascent 
carbon—a theory which was accepted as the true one until the 
researches of Dr Frankland 1g 1868, on the effect of press ire on 
non-lummous flames, showed that, under certain circumsfances 
never likely to arise in a gas-flame, lummosity might be due to 
other causes Later observers have shown that luminosity in a 
flan 1s to a great extent affected by temperature These factors, 
though of the greatest importance, do not affect the truth of the 
original theory 

In the Philosophical Transactions for 1817, Sn Humphry 
Davy says, while alluding to a paper published ın one of the 
early numbers of the Fournal of Scrence and Arts ‘*T have 
given an account of some new results on flame, which show that 
the intensity*of the light of flames depends principally upon the 
production and ignition of solid matter ın combustion ” 

This definition, however, ha® been gradually altered until it 1s 
more often stated that ‘‘the presence of solid particles suspended 
im the flame (or in immediat® contaci with the burning gas) 1s 
essential to 1ts lummosity ”—an idea which Davy never had, as 
1s shown by him later in the paper definingeflame as follows 
“ Flame is gasqous matter heated so highly as to be luminous ,” 
and again ‘‘ When, in flames, pure gaseous matte gs burnt, the 
lightis extremely feeble ” reover, he alludes to ‘‘common 
flames”—evidently meaning the flames of candles, lamps, or 
gas , 1n all of which cases I think it can be proved beyond a doubt 
that his theory, as expounded by higself, was perfectly correct 

On June 1%, 1868, Prof E Frankland read a communication 
before tHe Royal Society, m which he described experiments 
which #d him to doubt Sir Humphry Davy’s theory He 
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pois out that thé depot of soot formgd when a cold swface 

1s held m a gas or candleeflame 1s not pure arbor, lt contains 
hydrogen, which can only be gbt nd of by prolonged heating in 
an atmosphere of chipime Also that many flames posSssing a 
high degiee of luminosity cannot possibly contain solid pérucles' e 
Aisenic burnt in oaygen gives a bright white light, yet as arsenic + 
volatilizes at 180° C , and the arsenic trioxige forms at 218°C , 

it is evidont that at the temperature of incandescence (which 1s 

at least 500° C ) there tan be no solids, but simply vapours e 
present ın thesflame , and for the same reason, the intense hght 
resulting from the burning eof phosphorus in oxgger@ cannot be 
explained by the solid particle theory Fiom these results, Dr 
Frankland coasiders that ‘‘ incandescent patticles of carbon are 
not the source of light ın gas and candle flames, but that the 
luminosity of these flames ıs due to radiations from dense but 
transparent hydrocarbon vapours ,” and he father shows that 
n@n-lumious flames, such as that produced by carbon manoxide 


and hydrogen, can, when burning in an atmosphere of oxygen,e eè 


be rendered lumınoŭs if the ordinary atmospheric pressure 1s 
increased to 10 atmd%pheres, so as to prevent or re.ard as far as 
possible expansion durmg c$mbustion From Dr Frankland’s 
experiments, there 1s no doubt that the I&minosity of a flame 1s 
increased by pressing around it the atmosphere in which it 15 
burning, and also tnat rarefaction has the opposite effect—a 
point also worked at by Davy, but his egpgiments do not show 
that mcandescent particles of carbon are not the principal source 
of luminosity ima gas-flame He also shgws that, the higher the ° 
density of tle vapours present in a ffame, the more likely 1s it 
to be lyminous ® 

In 1874, Soret attempted to demonstrate the existence of 
sohd particles in a luminous Hffdiocarbon flame, by focusn 
the sun’s rays on the flame, and examining the reflected hgh 
by means of a Nicol prism, but neither his researgh nor that of 
Burch, who repeated his experiments, using the spectioscOpe 
instead cf the prism, showed more than that solid particles are 
present Herr W Stem, m considenng Dr Frankland’ objec- 
tions to Davy’s theory, pomted ont that the soot which ıs de- 
posited fiom acandle or gas flame, and which Frankland looked 
upon as a condensed hydrocarbon, contains 99 I per cent of 
carbon and only o 9 per cent of hydrogen, which 1s about the 
quantity of hydrogen one would expect to be occluded by cargon 
formed under these conditions, and he also pointed out that if the 
soot were a heavy hydrocarbon condensed by a cold surface, 
cooling the vapour present in the flame, it ought to agai 
become volatile at a high temperature, which it does not T 
neat steps in the controversy were the attempts made by Hil- 
gard, Landolt, and Blochman, to trace the actions taking place 
1n various flames by withdrawing the gases from different parts 
of the flame and determining their composition 

The experiments so made show that of the ordinary con- 
stituents of the gas the hydrogen 1s the first to burn, as one 
would expect from its relatively low igniting point and great 
rapidity of combustion The burning of the carbon monoxide 
cannot be traced in the same way, as it 1s formed more rapdly 
(by the incomplete cofmbustion of the marsh gas) than it burns, 
so that a steady increase 1p the proportion present takes place 
while the marsh gas steadily burns away, until a height of 14 
inches 1s attained, when its combustion becomes very rapid 
Practically the illummmants do not undergo any change at first— 
indeed, they slightly increase in quantity from the decomposi- 
tion by heat of some of the marsh gas into agetylene They 
only begin to decompose at a height of 14 mches above the 
orifice of the burner , and then burn rapıdly ın the highest part 
of the flame Moreover, a most important fact to be noted is 
that at the height of 14 inches there is a sudden rise m the 
quantity of carbon fnonoxide at he moment that the illuminat- 
ing olefines begin to disappear—a result undouBtedly due to the 
action of the nascent ignited carbon on carbon dioxide 

‘the uluminants in the flame consist of various Hydrocarbon 
gases and vapours which in the lowser part of the flame are 
reduced by the heat to simpler hydrocarbons, and finally ın the 
luminous zone become decomposed to methane ged carbon , and 
it 1s the carbon ın excessively minute particles which at the 
moment of liberation 1s heated to incandescence, and ‘‘princi- 
pally” gives the light of the flam@e—the marsh gas orginally 
present, and also that formed from the heayier hydrocarbons, 
adding its quota to the lummosity by still further decompositjon 
during combustion, and finally becoming carbon dioxide and 


water In 1876, Dr Karl Heumann made a mpst important 
contribution to éhe theory of juminous flames ın some papers 
e . 
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published in Lredzy’s ¢ unalen, in which, he ‘arefully wenfover 
the werkgof, prevapuS observers, and, by a large number of 
original experiments, proved that Davy’s theory was correct, but 
that otter causes also affected the degree pf luminosity in a gas 


e Or candle flame 


In the ordinary atmospheric burner m which a mixture of 
coal gas and afr burn with a non luminous flame, it was sup- 
poséd that the admixture f air, by supplying oxygen to the 
infer portion of the flame, caysed® immediate and complete 
oxidation of the hydiocarbofis, without giving time for the 
liberationgof garbon in the flame, and consequently lummosity 
More modern researches, however, have proved this to be 
utterly wrong The loss of luminosity ıs due to two causes— 
fist, to the diluting action of the air introduced , secondly, to 
the fact that when a gas 1s so diluted, it requires a far higher 
temperature to break up the hydrocarbons present than when 
the gas is undiluted, and therefore the temperature which seryes 
to liberate carbon and render the undiluted gas flame Juminous, 
1s totally insufficient to do so in the d.lutetl gas Consequently 
the hydrocarbon burns to carbon dioxide ahd water without any 
such liberation, and hence with & non-lummous flame The 
truth of this theory can be easily proved by the fact that dilut- 
ing the gas with nitrogen, carbon dioxide, or even steam, serves 

“to render it non Iuminous, and therefore more rapid oxidation 
has very httle or ngthing to do with 1, while the non-luminous 
flame can agam be rendered luminous either by heating the 


e mixture of air and gas just before combustion, or by heating the 


air with which the ga$igdiluted This being so, gt ıs evident 
that in the non-lummous flame we have the same hydrocarbon 
present as m the lumous flame, and anything that will 
tegi tos break them up, ande liberate the carbon before the 
hydrocarbons are consumed, should again make the flame 
luminous e ` 

SThat heat will do this has been already shown , but ıt can be 
demonstrated ın a still more stnkmg way Itis well known 
that chlorine gas and bromine vapour will both support the com- 
bustioh of a gas contamirg much hydrogen, but that the com- 
bustion 1s very different from that of the same gas burning in 
an, as the chlorine or bromine, having no affinity for the carbon, 
combines with the hydrogen, only, and deposits the carbon in 
clouds of soot, ın other words, at the temperature of flame, 
ebfprine will break up the hydiocarbons and liberate solid car- 
bon If now a small quantity of chlorine is led into the non- 


conclusively that luminosity is due to solid particles of carbon 


Nests Bunsen flame, it at once becomes luminous, proving 


berated in the fame Again, Heumann points out that a small 
rod held in the lummous flame becomes rapidly covered on its 
lower side with a deposit of soot, that 1s to say, the soot 1s 
present in particles ın the flame, and the uprush of the gas 
drives ıt againg the rod and deposits ıt there If the soot were 
present in the flame, as Frankland supposed, in the state of 
vapour, and the rod merely acted by cooling and condensing 1t, 
the soot sh8uld be deposited on all sides of the rod, while a 
still further proof 1s, that 1f the soot existed as vapour in the 
fle, then, if the 10d were heated to & high temperature, no 
soot should be deposited on it, whereas the soot deposits on a 
heated surface just as well aş on a cool one 

It has been objected to the ‘solid particle” theory that, if it 
were true, solid carbon particles introduced into a non-lumimous 
flame should render it luminous and make ıt look hke an ordi- 
nary gas flame, whereas it simply gives rise to a cloud of sparks 
But rt must be remembered that the © naScent ” carbon, as it 18 
liberated from the decomposing hydrocarbons, ıs ın the mole- 
cular condition, and has a Very different degree of coarse grained- 
ness to any preparation qf charcoal or lampblack we can make , 
and that, although our finest warticle 1s a Mass which takes so 
long to burn that it leaves the flames only partly consumed, and 
1s piojected into the air as a spark, the molecular particles of 
carbon ar® consumed as soon as they are rendered incandescent, 
and a steady luminosity, free from spaihs, 1esults It1s pocsible, 
however, to make the particlesin a Jummous flame roll themselves 
together, when they can be either deposited in avery coarse kind 
of soot, or be den as glowing sparks and particles in the mantle 
ofthe flare This can be done when two luminous flames are 
allowed to 1ush against eagh other or against a heated surface 
Heumann also shows that the luminous mantle of a flame is not 
altogether transarent, and that the thicker the flame layer, and 
thè greater the number of solid particles contamed in it, the 
fess transparent does ıt become If a n®n-lumrous flame—sty, 
hydrogen—1® charged with the vapour of cgromyl dichloride 
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(CrO,Cl,), chromic oxide ıs produgedg and this fame, which . 


undoubtedly contains solid particles, 1s qute,as transparent as, 
the hydrdkarbon flame Finally, those flames which undoubtedly 
owe their luminosity to the presence of finely divided sold 
matte: produce characteristic shaglow#when viewed in sunlight , 
the only luminous flames which do not throw shadows being 
those which @onsist of glowing vapours and gases Luminous 
gw flames, oil-lamp flames, and candle flames pgoduce strongly- 
marked shadows ın sunlight, and therefore cogtain finely- 
divided şold matter, and that this can be nothing but carbon 
1s @vident from the fact that all other substawces capable of 
remaining solid at the temperature of the flames gre absent 

From these considerations ıt 1s efdent that Sir Humphry 
Davy’s theory as propounded by himself is ferfgctly true as 
regards the ordinary uluminating flames 

eo 

In the second lecture, Prof Lewes pomted out that, in the 
various analyses of illumimating gases, the heyy hydrocarbons 
are, as a ple, expressed as ‘‘illummants,” and were formerly 
considered to consist mainly of ethyleneg This 1s an idea which 
the researches of the last few years have shown to bg totally 
erroneous, as, besides ethylene, there 1s undoubtedly present 
benzene, propylene, butylene, and acetylene, and probably such 
members of the paraffin series as ethane, propane, and butane, 
while under certam circumstances, crotonylene, terene, allylene, 
and others, are present The determination of the illuminants 
3s therefore by no means the simple process one would imagine 
it to be from the directions given in most text-books on gas 
analysis 

The illummants present in any given sample of coal gas 
depens upon (1) the kind of coal used, (2) the temperature at 
which it is distilled, and (3) the length of time the gas 1s in 
contact with the heated sides of the retort, as well as with the 
liquid products of the distillation bd 


Having dealt with this part of the subject at considerabfe“""—™™ 


length, Prof Lewes went on to criticize the various methods, of 
gas analysis, showing that all analyses of coal gas have hitherto 
been founded on the idea that the “‘iluminants”—ze¢ the 
heavy hydrocarbons 1esponsible for the Wluminating powel— 


could be absorbed by fuming sulphuric acid, chlorme, or e, 


bromine This, however, he said, 1s undoubtedly not the 
case Mr Wright has shown that, when coal gas has been 
treated with this acid, the residual gas still retains from 32 to 
55 per cent of its original luminosity , and althqugh this may, 
to a certain extent, be owing to the methane? which at high 
temperature becomes slightly luminous, it 1s certam that acon- 
siderable percentage 1s due to the higher members of the paraffin 
series which are not absorbed by the acid, and which the methods * 
of analysis usually employed utterly fail to detect Indeed, 
given a gas containing any member of the paraffin series other 
than methane, the analytical results are not only incorrect, but 
misleading, as the percentages of hydrogen and methane present 
will be absolutely nullified by a very small quantity of the 
higher hydrocai bons 

Ail researches on the compofition of coal gas pomt to the 
presence of ethane, and probably of higher members of the 
marsh gas series, while ın carburetted gases they are un- 
doubtedly present to a far highes extent Ethane, propane, 
and butane have all been shown to be present in small quanti- 
ties, and as ethane gives double, propane three times, and 
butane four times tts own volume of carbon dioxide, it 1s evident 
that exploding with oxygen and takı% the volume of carbon 
dioxide as representing marsh gas will undoubtedly give too 
lugh results with ordinary coal gas, while with a carburetted 
gas it will render the whole analysis useless Moreover, the 
free oxygen ıs next absorbed, and the remaimder taken eas 
nitrogen, and the volume ofegas after absorption by Nord- 
hausen acid, less the marsh gas and nitrogen, 1s taken as re- 
piesenting the hydrogeg in the®gas The result is that the 
hydrogen 1s always far too low, not only because the volume of 
marsh gas 1s too Pigh, but because the residual nitrogen, having 
to bear the brunt of all the errors of analysis ghroughout some 
seven or eight absorptions, is also nearly always too high These 
palpable efrors in the quantity 8f marsh gas and hydrogen also 
render worthless the calculations” of the carbon and hydrogen 
density of the gas, on which great stress has been laid by 
previous observers On the whole, therefore, it 1s not to be 
wondered at that no rel&tion has been discovergd between the 
carbon and hydrogen density and the illuminating value of the 
coal gas ° . 
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. The method of analysis 
follows — . è 
Two of Ste&d’s*appaiatus are tahen and placdl with the 
entignce tubes end to end, and filled—one with distilled water 
saturated with air, and the other with clean pure mercury The 
gas to be tested 1s collected in one of the Stead absorbing tubes, 
over water, so as to be saturated, it ıs then t$ansfened over 
mercury in the eudiometer tube of the second apparagus, 
and measured® and passed into sodic hydrate, in order to 
absorb tiè small trace of carbon dioxide to be found in 
the highly-pynfied London gas When present ım only 
small traces, the amount of carbon dioxide lost by water 
saturation cannot be getected. After the absorption of the 
carbon dioxtdegthe gas 1s run gnto the second apparatus, and the 
oxygen estMated by absorption with alkaline pyrogallate, which 
must be strong and esh, contaming about 25 giammes of 
pyiogallic acid dissolved im 50 grammes of sodic hydrate in 
200 cc of water It is®absolutely gssential that the solution 
should be freas after some time it will evolve a gonsiderable 
amount of carbon monoxide The heavy hydrocarbons have 
now to be’ estimated $ ana masmuch as benzene is one of the 
most ®iluable 1lluminants in the coal gas, ıt would be of great 
*value if any absorbent could be found that would separate the 
benzene and ethylene series Unfortunately this does not exist 
as far asis known, the usual absorbents having the following 
. drawbacks —(1) Nordhausen sulphuric acid, in which sulphur 
trioxide has been dissolved until it will solidify on cooling, 
absorbs both ethylene and benzene, and therefore cannot be 
used to separate them (2) Fuming nitric acid ıs a good ab- 
sorbent for both series (3) Bromine water acts far more rapidly 
on ethylene than on benzene, but undoubtedly does ahgoib a 
considerable quantity of the latter if left long in contact with 
a mixture of the two (4) None of the foregoing affect 
methane in diffused daylight The nearest approximate 
mpemmemsesuld is obtained by treating the gas first with strong 
bromme water, but not leaving it too long m contact 
whh it, and then removing bromme vapou over sodic 
hydrate—the absoiption being taken as the ethylene series, 
whyle the benzene 1s absorbed by fuming mtc acid or saturated 
Nordhausen acid—acid fumes being removed in the sodic hydrate 
* tube before measurement over water After absorption with 
nitric acid gas, 1s run back into the eudiometer, and measured 
= over water It ts then passed into an absorption tube filled 
with a fresh solution of ammoniacal cuprous chloride This 
mu not be sed for more than six determimations ofan ordinary 
coal gas containing (say) 3 to 6 per cent of carbon monoxide, 
or 3 of a carburetted water gas, as, after much carbon mon- 
oxide has been absorbed, the solution has a tendency to 
again give up small quantities of the gas The gas 1s now re- 
turned to the mercury eudiometer tube , and, after measmement, 
it 1s passed into an absorption tube containing ordinary paraffin 
oil (previously heated unvil everything that will distil at 100° C 
has gone off), which absorbs ethane, propane, butane, and a 
good deal of the methane The residue 1s then washed and 
mixed with oxygen, which ha®itself been analysed, so that the 
percentage of nitrogen and foreign gases in ıt 1s known, and 
the mixture exploded over mercury The carbon dioxide formed 
as esymated , and its volume pls the volume of gas absorbed 
by the paraffin gives the volume of gases in the methane series 
A fresh portion of gas 1» now taken over mercury, and 1s ex- 
ploded with excess of analyzed oxygen The carbon dioxide is 
absorbed by sodic hydrate, and the oxygen by pyrogallate , 
and the residue will be the nitrogen—the hydrogen being deter 
mined by difference In this way an analysis of South Metro- 
. politan gas shgws— 


es 
which Prof Lewes finds best 1s as 


. s Hydrogen T 479 Tni 
Ethylene series 35) Total Hy- 
x í Benzene series j approx o9 ) drocarbons 
Iiluminants “by parafin 9 45 6 
( Methane senes{ by explosion Ki 3 \ pei cent 
Carbon monoaide %60 
Cabon dioxide oo 
Oxygen ‘ : o5 è 
Nitrogen ° oo 
100 0 


In such an analysis, the lecturer 1¢marked, no pretence was 
made thatthe exact percentage of each illuminant was given, 
but the forai of the hydrocarbonse ıs accurAte, and their 
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rouh subdivision gaye a far clearer ins@h{ into the characters- 
of the gas than the mort pregentious and more fafilty analysis 
upon which it has been customary to argue He sadit must 
be clearly borne inawmd tha: he only put forward this,scheme 
of analys.s to meet the need*now rapidly arısıng for a method® 
which would skow whether ordinary coal gas enriched by 
cannel, coal gas carburetted with @thei gasoline or oi! gas, or 
coal gas@ennched by highly carburetted water gas, was being 
dealt wits’ In the first casa the ethylene and benzene series 
would be fond well represented, while the carbon monoxide 
was l6w, ın the second, the amount of hydi@car8ons in the 
methane series would have become greater, and if oil gas had ‘ 
been used, a small increase in carbon monoxide might also be 
noticed , while the presence of carburetted water gas at once e‘ 
brought up the quantity of carbon monoxide, and the methane e 
series became more important lluminants 

Prof Lewes went on to show that the light-giving Yalue of 
the hydrccarbons present in coal gas varies very greatly, th® ® 
uluminatmg power ircreasing very 1apidly with the number of 
carbon atoms in the moleculg, and concluded by fully discussing 
the effect which the various diluents pyesent in coal gas had 
upon its Jlummating value 


(Zo be continued ) 
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N THE ORBIT OF a VIRGINIS 


s 
PROF HøC VOGEL has contributed a further discussion © 
the orbit of a®Virginis (Spica) to the Astronomische Nach- 

richten, Ro 2995 The followipg is{ translation of the greater 
part of h.s paper — nabs 

< After the periodical approach and retreat of this star, which 
was suspected from last year’s obse@vations, had be@n proved,by 
some spectrographic observations made this year, an examination 
of the spectrum has been made at every favomable opportunity 
So fai, 1t has been possible to observe Spica on twengy-four 
evenings, thus affording material which allows its penod to be 
determined with a greater degree of accuracy Before com- 
municating the results of the measurements of the photographs 
it will be necessary to preface a few remarks relative to the 
accuracy attainable e 

‘In No 2896 of the Ast: onomische Nachrichten I detailed the 
first results which were obtained by means of the new a if 


> 


graph The measurements were then made on some stars wit 
spectra of the second class, and the increased accuracy given 
these observations by the fact that the measmements were not 
made on the Hy line only, but on some exceedingly sharp lines 
ın the neighbourhood, has been fully confirmed by the now 
completed measurements of all the stars of the second and thnd 
class accessible to the Potsdam instruments e 

tt In the case of stars of class I a, however, m which the Hy 
lne 3s more or less bioad and fuzzy at the edges ang there are 
no other lines near it, greater difficulties than I at first eapected 
opposed themselves to, the satisfactorily exact measurementeof 
their spectra At one time I had the intention of making the 
measurements, not on the hydiogen line, but on the better 
defined .ines of another metal, such as magnesium, which 
possesses a strong line at 448 uu I abandoned this intention, 
however, because by adopting this means a number of stars, in 
whose spectia the said line of magnesium 1s weak or invisible, 
must have been excluded » ° 

“The absorption lines of hydrogen in star spectra show by 
their appearance the following four gypes — 

“ (a) Dark lines, with somewhat undefined edges, eg 
Capella s 

“ (b) Broad dark Tines, with s8mewhat undefiped edges, e.g. 
Rigel 

F (c) Broad bands, gradually fading away, but witha more or 
less broad and well-defined maaimum of intensity in the centre, 
eg Sins a 

‘ (d) Broad ganas, undefined at the edges, without any re- 
markable maximum of intensity in the centre {Speca) 

-* The four types ar graphically represented by the curves in 
the accompanying figure ” 

Prof Vogel notes that when the m&aimum of intensity of the 
form (c) dies outside the line of comparison, the measurement of the 
distance between the two 1s attended with no special difficulties 
When, Fowever, the cqmpauison line overlaps the line in the 
star spectrum under examination, or in the case of spectra of the 
form (d), special devices have to ke used to determine the distance 
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Diagrammatic representation gf the appearance of hydrogen absofption- 
oe lines in four ypesepf stellar spectra 

are describedgn the paper he values obtained from measure- 
meiits of photographs of the spectrum of Spica are shown in 
the followmg table — 

® Potsdam Observed Reduction Star 
No Mean Time Motion to the minus 
1889 (Mean) Sun Sun 
1 Apul 28 925 .. -IEQ -06 -125 
2 5 29 1117 . -127 —II -138 
@ May I 1097 +103 -13 +90 
3890 
` 4 Apnl 4 m50 me ~ 40 +06 -34 
\: » 91050 . —142 +02 -140 
6 » 10 11 50 — 09g +02 - 07 
7 » «TE 10 83 + 89 +01 +90 
8 4 131083 . -144 —~oOL -145 
9 » I5 II 00 +118 -02 +11 6 
io May 1 1025 +108 -12 + 96 
II 4, 4e10 00 — 14 -I4 - 28 
IZ 3, 7 942 -137 -16 -153 
I3 55 T043 e = 04 “17 — 21 
I4 4 9 1008 +134 -17 +1L7 
= » 17 1057 +136 -22 +114 
sy» I8 1008 +15 *-22 - 07 
17 » 23 1050 -137 -25 -16 2 
18 4, 24 10 67 + 03 -26 - 23 
195, 25 LO 12 +121 -26 +95 
20 ,„ 26 1072 +18 -27 - 09 
2I » 27 1018 -107 -27 -134 
22 4, 2&8 10I ~ 20 -28 ~ 48 
23 5,3 10.29 -113 % ‘29 -142 
24 June 4 1027 -97 -31 -128 
(HE Recession, — = Approach ) 

With regard to these fesultg, Prof Vogel remarks — 

_ “IE an early gurcular orbit be accepted, the observations here 
aescribed allow of its possessing the form and period given by me 
m my first sommunication on a Virginis (Seteungsber d Akad d 
Wassensch zu Berlin, Appl 24, 1890), and ıt 1s shown that the 
period of revolution of 4 orr days is a safe one for a year’s 
ume, for the observations of this year are notem accordance 

. with the epock® computed from the perypds 3 967 and 4 055 
days Only ashght increase of the first period, 4 orr days, 1s 
indicated by the better reguction of last year’s observations 

The following elements have been deduced from the collected’ 
material — ° % 

. 

e ‘Epoch ¢) (when the total orbital motion of the two com- 
ponent in the line of sight = 0) =f 1890 May 4d 10 5oR 
Potsdam mean time x ° 
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*€ Motion of thg star system = — 2% geographical miles 


t Velocit} in the lme of sight, when the translation of the 





“ Penod J = 4 0134 days 


system has been deducted, = 12 3 sm (5 360° ) geogra- 
e 
phical miles 


‘The difference of four miles between the mean maximum 
positive and negative velocities might be expMined by the 
hypothesis that the orbit of the star deviates considerably from 
a cirle, afid that the major axis of the ellipse 1, almost per- 
pendicular to the line of sifht. The observatiogs, however, 
are not sufficient to decide this point, andl as the motion of the 
system of —2 o miles (obtained by taking a circalar orbit) cor- 
responds to the average movément arrived at fiom ti Potsdam 
observations, no foundation 1s afforded fap any other hypothesis 

In consequence of my first communication on the orbit of 
a Virgins, Prof Bahhuyzem has examfhed whether the Green- 
wich observgtions, notwithstanding their very {Might accuracy, 
would afford data for a somewhat more exact determination of 
the period, as they extend over several yefrs , and he has arrıved 
at a penod of 4 days o 357 hours From further comnfiinica- 


tions I have learned from Prof Bakhuyzen that his determina- * 


tion only rested on the comparison of some observations made 
at Greenwich in the years 1883 and 1886 with the Potsdam 
observations for fhe same years, but that no companson of all 
the observations had been made. A somewhat more exact 
repetition of the calculation with respect to the times of observa- 
tion, has, however, shown that, in consequence of the un- 
accustomed reckoning of time from midnight to midnight, which 
has begn ın use at Greenwich since 1885, Prof Bakhuyzen had 
counted an observation as having been made on May 4, 1886, 
whereas according to astronomical reckoning ıt was made on 
May 3 When this oversight ıs corrected, the period @#btairfed 
was 4 days o 324 hours 
in his annual 1eport for 1890, has referred to the above-name 
period of 4 days 0 357 hours © 

“ I have examined the Greenwich observations somewhat care- 
fully, and have come to the conclusion that they cannot be looked 
upon as sufficient to contradict the results of the Potsdam obser- 
vations, and that no correction to the discovered period can be 
deduced from them with any certamty ” 

After a statement of the results of twenty-six observations of 
a Virgins made at Greenwich between 1876 and 1889, for 
moton in the Ime of sight, Prof Vogel remarks ° $ 

“If, taking twenty-six observations of a Virgimis, the average 
result be counted, and no orbit introduced, it amounts to +% 8 
geographical miles In the case of a Leonis it 1s +4 4, of 
a Ophiuch + 6 7, and of a Aquile + 6 5 (putting on one side 
the observations of 1874, 1875, and 1876, which give the value 
of + 4 5 miles) Hence it is seen that, according to the Green- 
wich observations, there 1s no more cause for suspecting a 
periodical change of motion for a Virgims than for the other 
stars examined 

‘* I values are computed back ¢o 1886 fiom the elements of 
the orbit pieviously given, a minimum of motion im the line of 
sight 1s obtained for 1886 April 30, 13 12 hours, and a maxi- 
mum of negative motion on May 3, §3 36 hours, Potsdam teme 
These results agree very well with the Greenwich observations 
of those days From the interval of time between the two 
minima in 1886 and ın 1890, periods of 3 970 days and 4 058 days 
were obtained With these two period@, and that best repre- 
sented by the Potsdam observations, viz 40134 days, I have 
computed some of the Greenwich observations according to the 


ss 360°, afte the translation 8f the system 


e 
deduced from the Potsdam obeervations had been subtracted 
It did not seem allowable to carry the reckoning any further 
back, as even the period gf 4 0138 gays may be doubtful in the 
third decimal plate ” 

A comparison af nme observations made between April 1886 
and May 1889 with calculated motions based gn the assumed 
period of 3 970 days, gave a residual of + 4 4, with the period 
4 0134 days it amounts to +6, and with the period 4 058 
days reaches +85 If the star® be considered to have no 
orbital motion, the residual error ıs +72 miles It appears, 
therefore, that the Greenwich observations of 1886 to 1889 are 
best represented by the period 3 970 days Prof Vogel then 
goes on to say — 

“I repeat, with the newevalues, the calculation of 


formula 12 3 sin 
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I mention this, because Mr Christie” 
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of the orfif and the maf @f the stars, which I gave in my first 
communication bn Mhs subject Upon the Suppgsition of a 
circylar orbit, the resulting period ıs 4.0134 days, while the 
two components have equal masses and a velocity of 12 3 miles 
per second The mass of thé system 1s 2 6 that of the sun, and 
the distance of each component from the common centre of 
gravity 1s 679,000 geogiaphical miles, With a parallax of o” 2 
the maximum Apparent distance amounts to 0” o14, so tha? the 
satellite cfanot be seen with the strongest mstrument 

‘*Finally, I must not omit to gay that, by means of repeated 
examinations of the photographie plates and measurements of 
the spectrun’, ıt appearg more and more certain that the satellite 
of a Virginis hgs made itself apparent on the impressions On 
several pl@es, taken at the time®of maximum movement, one 
edge of the Hy line segms to be rather more undefined and more 
gradually to diminish In intensity than the other edge , also on | 
some other plates, takes at the time of minimum motion, the | 
Hy lme seenfMo be rather narrowe: These plates also show 
other lines ın the spectrum more plainly on ac®ount of their 
being less famt Th&@e appearances go to show that the satellite 
has @similar spectrum to the primary star, and that the Hy line 
is also broad and faint, but so faint ın comparison to the line in 
the spectrum of the primary star that its presence is only sus- 
pected after most careful examinations of the photographs The 
phenomenon observed has no influence on the measurements 
If, however, the spectrum of the satellite were stronger, 1t might 
exercise an influence on the measurements of the maximum 
motion by causing the differences to measure somewhat less than 
they really are 

“ The satellite, 1f we grant that ıt really exists, 1s probably of 
about the third magnitude, and ıt may be possible that powerful 
reflectors may demonstrate its presence by showing more dıs- 
tinctlwthe slight periodic changes ın the composite spectrum.” 
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Royal Society, December 11, 1890 —‘‘ Photometric Observa- 
tions of the Sun and Sky ” By Wilham Brennand Communi- 
cated beg B Clarke, FRS 
° The papar begins with a short account of the various papers 
gommunicated by Sır H Roscoe, and published ım the 
‘Transactions of the Royal Society 

My observations were made at Dacca, East Bengal, ın 1861- 
66, repeated at Milverton, in Somersetshire, during the last two 
years My first experiments were directed to ascertaining the 
action of the sun on sensitized paper exposed at right angles to 
the solar rays for different altitudes of the sun, and largely to 
ascertaining the laws of distribution of the actinic power in 
the sky 

I take no observations e#tept when the sky 1s quite clear 

The method of measurement I adopted ıs the darkening pro- 
duced in sensitized paper I cut strips from one uniform sheet 
&f ordinary photographig paper My observations being 1elative, 
I obtain the same results (ratios) with any paper I compare 
ultimately the effects of the sun and of a candle on this same 

aper, 

P I assume that, ® burning a stearine candle, the chemical 
action 1s proportional to the material consumed, I have taken 
as my unit (z) of measure of chemical action the darkening pro- 
duced ate distance of 1 inch from the wick of the candle when 
100 grains were consumed, which 1n the candle I used in India 
occupied about forty-seven, minutes My observations, being 
almost entirely relative, are independent of these assumptions, 
which affect hardly any of my results except comparisons with 
the absolute unit measufes of Sir £ Roscge 

The water-motion actinometer, with which observations of 
the action of sun and sky were made, 1s the instrument depicted | 
in the photograph (see figure) 

[The water-motion actusometer was shown and explained By | 
it, a shutter 1s removed@vith uniform velocity from a strip of 
sensitized paper, which ıs thus, by any light to which it 1s ex- 
posed, tinged with a gradually intenser depth from o to 16 
seconds {the paper being suddenly covered at the end of 16 
aea 2 If, for example, at a particular altitude of the sun, the, 





actf/n of the sky alone in 6 seconds produced the same depth 
of“int that the action of the sun alone produced in 10 seconds 
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Onh similar strip cutyfrom the same paper), then I estimate the 
chemical effect of the san to have been ,{@that of the sky, z e. it 
would be o 63f the effect of the sky was taken as the umt of 
measurement Inthe same unit, the effect of the swt and sky 
together would be 1 6, thdt ıs, ıt would require 32 eseconds’ 
exposure to sur and sky together to produce the unit tint oi 
measurement in the same paper, which cglcu%ited value, could 
be imnfediately verified by anoth€r strip cut from the same 
paper I have repeatedly pade such verifications, which®give e 
me a test df the degree of accuracy with which tints can be 
matched ° e. © 

By comparing a strip thus gradually shaded in proportion to 
the time, with another strip shaded as the inverse square of the 
distance from a near source of light, it 1s readily shown that the 
effect of a light acting at the distance unity for four seconds 1s 
equal to that of the same light acting at the distance 4 for one 
second ê 

Observations of these ratios can be made with any usforg: e 
piece of paper from which the strips are cut In the early 
experiments at Dacca I prepared sheets of sensitized paper with 
great care I have found, in later expeimments at Dacca and in 
Somersetshire, that any sheet of fafly good photographic 
paper gives satisfactory results, 2¢ the error introduced by 
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‘Water-motion actinometer 


want of uniformity ın one sheet of paper ıs inappreciable in 
comparison with the margin of possible errowin the ‘‘ reading,” 
2e the matching of tints 

I originally took as my uni of absolute measurement a 
particular tint produced in a piece of particular paper by a Dacca 
candle I foundgthat at an altitude%« of the sun this tint was pro- 
duced (by the effect of the sihh alone) ın the same paper in (say) 
16 seconds, z e the effect of the sun alone Rt altitude a was 1e- 
presented by the number 7 = 0 0625 By the system of ratios, I 
found the corresponding numbers for all altitudes 10° to 45° 
These ratios were the means of véty numerous observations ex- 
tending over several cold seasons at Dacca where Ihad a perfect 
skyfor months Ifat any tıme I wish to recoyer the Dacca unit of 
measurement z7 Gy pa ticular paper, I take a sun strip (at any 
altitude of the sun, y) in the water-motion actinometer , I see in 
my table (B) that for the altitud® y the effect of the sun alone 1s 
(say) o 12, I make a mark on my sun styp at the point where 
it has been exposed 84 seconds , the effect at that point gn that 
paper is my Dacca unit rf 

My English observations have been takeg in this manner 
without any*reference to a gandle The observations of Si H 
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Roscoe, apart from mygpwn very numerogs observations, sfow 
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the chemicalgeffect ofthe sun to always the same (in a per- 
fectly clear sky) at the same altitude ] 
For olfaining the effects of the sun andeky, I have always 
experimented mainly by exposing the paper at right angles to 
. the sun’s rays Sir H Roscoe, on the other hand, exposes his 
paper on a horizéntal,plane | Theoretic considerations have led 
me to another method. of obs@rvation (wyth the *octant ® actino- 
emete? below) which gives directly «the measure of the effect 
really desired e 
A table isqgivgn of the fist observations I made, which After- 
wards led to the fo?mation of Table B 
e 
~ TABLE B — Chemical Action of the Sun and Sky 
æ 
E *o cy D. 3 v v ay u 
ee | É E oi JE] £ 5 va 
g a a ge” ys a a 2” 
n . a 
I oor 003 oo4 | 31 IIO 064 174 
2 | 002 005 ® @oo6 f 32| 113 064 178 
3 | 003 007 oro § 33] 116 065 181 
®*4 | c04 | oio org {34| 18 | 065 184 
5 | 006 oI2 org 935 | rat 066 4 188 
6 | 009 o16 025 {36| 124 | 066 290 
7 | o12 org o3? í g? 126 067 193 
eo | 022 038 38] 129 067 196 
020 026 | 045 #39 | 131% 068 199 
Yo | 024 | #029 052°] 40 | 133 068 201 
Ir | 028 032 oo farl 13 069 "204 
12 | 033 035 068 42| 137 069 206 
13 0g8 038 075 143| 138 069 208 
14 | 043 040 o82 f 44 | ‘141 069 210 
I5 047 "042 ogo 45 143 070 213 
16 | 0o52 045 097 
17 | 057 048 *105 
18 |g 061 049 ro ff 
19 | 066 050 m6 3 
~ 20| oyo] 052 122 f 5o| rs0] oyr 221 
N ‘075 | o53 | r28 {55| 157| 072 | 229 
22| 079 054 134 | 60] *162 073 235 
23 | 083 *o56 139 965] 166 073 239 
24 | 086° 057 144 {70| 170 073 243 
25 | og1 058 149 $75 | 172| 074 246 
26 | 094 | 059 153 [80] 173| 074 248 
27 | 097 | off 158 $85 | 175 | 074 249 
28 101 o61 162 go j| 175 | *074 249 
29 | ‘104 | 9062 166° | 
30 107 063 170 
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N B —For sun altitudes 50° to 99°, the figures are not the 
result of direct observations , for sun altitudes 1° to ro°, the 
figures are less certain by reason of thin haze often present 


The numbers of the table were obtained, by taking the 1n- 
verse of the times required at each altyude, for producing the 
darkening of the candle unit 

I found the chemical action, of the sun, as far as my experi- 
ments went, the same at all hours of the day and at all seasons 
of the year And in Somersetshire I got egactly the same 
chemical action of the sun as at TYacca. Observations near the 
horizon cannot be @epended upon 

Various observations had led me to suspect that the chemical 
action of the sky at the same moment was different in different 
parts of ıt To mvestigate tis suspicion, I designed an instru- 
ment which I call the mitrailleuse actinometer gf mount a 
number of similar, cylindrical tubes in one plane in a semi- 


e circle, to the centre of which the axis of eacl? tube is directed 


one extremity of each tube hes im the circumference of the 
circle , the other extremities 1@ on a concentric circle of about 
one-half the radius Jn the circumference of this smaller circle 
18 a Semicucular series of holes, against which a semicircular 
block carrying the sensitized paper is pressed by a screw Each 
cylinder cuts out gf the sky a circle of 8° 28’ angular diameter 
e 
NO. 1106, VOL. 43] 
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One of the tubes near its top carries*a Small plate of wood on 
which stangs a sifle parallel to the tube, by ‘means of which this 
particular tube can be brought in a line with the sun $ By 
another motion the plane of the tubesecan be adjusted to the 
plane of symmetry (or elsewhere) 

[A vertical glane through the sun at any time divides the 
visible sky into two exactly simular portions I call this the 
plane of symmetry ] e " 

The observations (Table C) were taken December 23, 1864, 
at Dagca famong other similay observations taken, n the same 
cold weather) in the plane @&f symmetry The bgrrels of the 
mitrailleuse weie fixed 10° apait, the algitude of the sun being 
42° 28° e 

I give the table as an earl observation that show well that 
there 1s a point of mmmmum sky intensity at 90° from the sun 
It also appears that 1f ta be the mtensity for the altitude a of the 
sun (= 0 12), then the mtegsity of th@sky at pont 8° from 
the sun 1s eigen (roughly only according to this table) by the 
formula e š 

ta cosec 0 e 

This observation was made in the plane of symmetry ıt 
turns out that the value, ze cosec 6, gives the intensity very 
accurately, for any pomt, in any other great circle, whose distance 
from the sun is 6° measured on that circle 

For any altitude of the sun (a), the chemical action of the sky 
1s a minimum at all pots in a gieat circle the plane of which 
1s at right angles to the line joming its centre to the sun 

[This plane I call the plane of minimum intensity (za) ] 

As the whole of the mathematical developments of this paper 
are fourtled upon the law that at any point of the sky whose 
distance 1s @° from the sun 


the intensity = Za cosec 0, . 


I have been careful to vérify ıt by numerous obsetvations both» 
at Dacca and in Somersetshire, and also to vary the observations 
im every way I could devise Thus the mitrailleuse has been 
placed in the plane of minimum imtensity In this case all th 
barrels give the same reading for points not too near the horizon 
Next the mitrailleuse was placed in planes of great circles 
through the sun at various angles with the piane of symmetry , 
by turnmg it round the line joining one of its tubes with the sun 
the observed chemical actions agree well with A led . 


la cosec @ ° 


Next by means of stops I made the aperture of each barrel of 
the mitrailleuse to be 
csm 4, 


where 6° 1s the distance of the axis of the barrel from the sun, 
this mitrailleuse being exposed, the barrel < sın o bemg directed 
to the sun, the circular darkened spots were found to be very 
accmately of the same depth ° 

Further, I calculated the ¢zaes of exposure for a (particular) 
mitrailleuse with barrels of uniform aperture, which ought, on 
the law za cosec 6, to give a uniform tint I exposed thfs 
mitrailleuse for these calculated times, first ın the plane of 
symmetry, afterwards in a plane mclined to it at 62°, the results 
agreed closely with my anticipation, and show 2, cosec 0 to bea 
very good approximation ° 

I have therefore made full use of the expression za cosec @ for 
the chemical action of the light of the sky m a circle @ from the 
sun (whose altitude 1s a) ° 

I calculate {having given me z,, the chemical action in the 
circle of minimum intensity) the total chemical action of the 
sky, first, on a plane exposed at right angles to the sun, second, 
on the houzontal plane The first ẹsan elliptic mtegral, the 
second 1s 22, (7 sin q+ 2 cof a) By these values I am able to 
compare some of Sir H Roscoe’s observed values with my own, 

The mathematical ‘processes in reducing these mtegrals sug- 
gested to me (within the last few months) the construction of 
the octant acbinometer, a new msérument which I tried in 
Somersetshire ın October last I an® fairly satisfied with the 
results considering the imperfect sky of England This instru- 
ment measures the value za duectly , and ıt possesses, moreover, 
the great advantage of not taking in the Jow band of sky near 
the horizon, and thus avoids a principal element of unceigainty 
in other observationse \ 
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Geologital Society, *D&cember 17, 1890 —Mr W H 
@udleston, F RS, *Vice-President, im the®chag — The 
followyg communications were read —On nepheline rocks 
in Brazil n. the Tmgua,mass, by Mr O A Derby In 
a former paper the general distribution of the nepheline 
rocks, so far as known, was given, with a pagticular de- 
scription of a single one, the Serra de Pocos de Caldas The 
present paper tre&ts of a second mass, the Serra de Tingua, a 
high peak ofthe Serra do Mar, some forty miles from Rio de 
Janeiro This peak 1s essentially a pass of foyaite nisin to qn 
elevation of 1600 metres, on the cres@ and close to the extremity 
of a narrow gneiss ridge qf a very uniform elevation of about 
8co metres As geen from a distance, the conical outline and a 
crater-hke valley on one side re ery suggestive of volcanic 
topogiaphy In the strycture of the mass both massive and 
fragmental eruptives are found, the former greatly predominat- 

«ing The predominant ro@k 1s a coarse grained foyaite which 1s 
found everywhé® m loose blocks about the marggns of the 
mass, but not extending beyond it In the numerous cuttings 
in the immediate vcamt dykes of phonolite and basic eruptives 
(augitit&# are exceedingly abundant, foyaite never appearing in a 
dyke form There is, however, abundant evidence that foyaite 
and phonolite are but different phases of the same magma 
Aside from the dyhe phonolites, true effusive phonolites as- 
sociated with fragmental eruptives (tuffa) were found high up in 
the crater-like valley, proving that the mass was a volcanic 
centre in the most restricted sense of the word This conclusion 
affords an explanation of some of the peculiarities of the foyaite, 
which has many characteristics of effusive eruptives mingled 
with those of the deep seated ones ( Tez/engestezne) These have, 
aside from the poiphyritic structure, a schieren structufe re- 
vealed by a peculiar fluted weathering (illustrated by a photo- 
grapfi) ami the presence of pseudo-crystals in the form of 


iometa Stratigiaphically the Tingua foyaites he ın sheet-nke 


es 
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masses like lava-flows, extending from the higher to the lower 
por*ions of the mountain, the underlying gneiss being 1evealed 
at nearly all levels, wherever the mass has been scored by 
streams The general fragmentary character of the rock seems 
,to be due to the undermining of these sheets Specimens 
* and photographs illustrating the peculiar pseudo-crystals ın the 
form of leucite that occur m both the foyaites and phonolites 
of Tingua (although no leucite has been detected in the 10ck) 
were exhibited and discussed After the reading of this paper 
there was a™discussion, m which the Chairman, Mr Bauer- 
man, Mr Hulhe, Prof Green, and the author took part —The 
yariofitic diabase of the Fichtelgebirge, by Mr J Walter 
«Gregory 
EDINBURGH 
Royal Society, December 15, 1890 —Prof Crum Brown in 
the chair —Prof Tait communicated a paper, by Dr E Sang, 
on the extension of Brouncker’s method to the comparison of 
several magnitudes The method employed ıs essentially an 
application of continued fractions —Piof Tait also comm mı- 
cated a paper by Mı A M’Aflay, on proposed extensions of 
quateinion powers of differentiation In this paper, Mr 
M’Aulay discusses a pioposed modification of quateinion 
notatfon which leads directly to remarkable extensions ın the 
mathematical treatment of the theories of elasticity and of 
electricity His object in communicating this pape: to the 
Society 1s to obtain information as to the lkelihdod of his 
“modified notation—whifh is entirely opposed to ordinary con- 
ventions—being accepted by scientific men —Prof Ewing erx- 
hibited a model ilustratmg a moleculai theory of magnetism 
The model comsists of a number of pivoted magnets which are 
arranged in parallel rows These magnets are placed in the 
teuor of a rectangulai coil ofecopper wire, around which an 
electric current can be made to pass So long as no current 
passes around the wire, thg emagnetsgarrange themselves n 
positions of stable equilibrium under then muwal forces, some 
of them pointing in one direction, some m, another This 
illustrates the cgndition of non-magnetized steel If a feeble 
current be now passed round the coil, each magnet 1s slightly 
turned from its fist position, “which, however, it *reassumes 
when the curient 1s stopped 9% This illustiates the first stage of 
the process of magnetization A somewhat stronger current 
caases instability among the originally less stable groups of the 
magnets, so that the magnets composing these groups swing 
round mtoa new stable position As the strength of the current 
mereases ful further, more and more groups break up, until all 
have taken the new position of equilibrium under ther own 
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mutual forces and the e#texnal directive fofteg This illustrates- 
the second stage of magnetization¢in which the ratio ôf magnetiza- 
tion to magnetizing force increases with great rapidity » The 
third stage, in which ‘the abovg ratio 1s practically constant, 15 
exemplified by the fact that an infinite force is now needed to 
make the magnets pomt exactly in the direction of the external 
lines of forge Ifthe current be now stopped, a conside:fble 
proportion of the magnets retain their final position of equilibrism 
—in other woxds, magnetic &tentiveness 1s exhibited The 
model may be made to eahibit,the effects of strain on thamagnetic 
properties For this purpose the magnets are pla@€d on a sheet 
of india-rubber Ifthe mndia-rubber 1s stretched, the magnets are 
separated out from each other in one direction, and are brought 
neaier to each other ın a direction at night angles to the former 

The magnetic susceptibility 1s increased, or dimmushed, accord 

ing as the stability of the magnets ıs diminished, or increased, by 
the alteration of relative position Similarly, the increase of 
the susceptibility of ron with mse of temperature 1s explained by 
the dimmution of muéual magnetic influence which results fiom 
increased distance Prof Ewing suggests that the total loss of 
magnetization which occurs at a high temperature 1s due to 
continuous whirling motion of the magnetic molecules The 
dissipation of eneigy which occurs when hysterésis 1s exhibited 
is due to the induced currents which are caused by angular 
motions of the magnets —Dr Gulland Mad a paper on the 
development of adenoid tissue He believes that ingrowth of 
the Se (for example, in the devel®pment of the tonsils) 
compresses the cognective tissue, and renders difficult the 
passage df leucocysts The leucocystsgconsequently increase in 
numbers at the part, and eat the way through the condenggd. 
tissue 

SYDNEY Ž . 

Royal Society of New South Wales, Octobe: 1, 1890 — 
Dr Lerbius, President, m the chan —A discussion took place 
upon the paper 1ead at the September meeting by Prof Warren, 
on some applications of the results of testing Australian timbers 
to the design and construction of timber structures 

November 5 —Dr Leibius, President, ın the chair —The 
following papers were i1ead —Geological notes on the Bairgr 
Ranges suver field, by C W Marsh —Record of hitherto un- 
described plarts fiom Arnhemm’s Land, by Baron Ferd von 
Mueller, KC MG, F RS—Some folk songs and myths 
from Samoa, translated by Rev T Powell and Rev G Pratt, 
with an introduction and notes by Dr John Fraser —Mr H 
C Russell, CMG, FR S, exhibited and described some of 
the surpr.smg star photograpns recently taken at Sydney 
Observatory 


. 
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Academy ot Sciences, December 29, 1890-%M He- 
mite in the chair —List of prizes awarded to successful 
competitors in 1890 -*Geometiy Grand Prix des Scien 
Mathématiques, M Paul Painlevé , honourable mention, M 
Léon Autonne, Prix Bordin (not awarded), Prix Fiancceur, 
M Maximthen Mane, Prix Poncelet, M le général Ibañez 
Mechames Extraordmary Prize of 6000 francs—this has been 
divided between M Madamet, MM Ledieuand Cadiat, and M 
Lous Favé, Prx Montyon, M le colonel Locher, Prix 
Plumey, M Jules-EvneSst BBulogne Astronomy “Prix Lalande, 
M V Schiaparelli, Prix Damoiseau (not awarded), Prix 


_ Valz, Prof S de Glasenapp , Prix Jafissen, Prof C A Young 


ner rt a 


Statistics Prix Montyon, Dr Paul,Topinard , honourable 
mention, M Dislére © Chemistry wPrix Jecker, divided between 


the late M Isambert and M Maunice Hanriot Geology Prix 
Vaulant, M Marcel Beitrand, Prix Fontannes, M Ch 
Depéiet Physical Geography Pux Gay, M FranzSchrader. 


Botany Prix Desmazitres, M Maunge Gomont , Pra Mon- 
tagne, divided between M Paul Hariot and Dr Albert Billet 
Anatomy and ZoSlogy Prix Bordin (not awarded) , Prix Savigny, 
divided between Dr Jeusseaume and M R P_C&imboue, Prix 
Thore (not awarded), Pnx Serres, M Camille Dareste 
Medicine and Sugey Pnx Montyon, divided between M 
Félix Guyon, M Auguste Ollivier and M Paul Riche. , mentions 
were accorded to M Ch Fiessinger, MM J *Chauvel and H 
Nimer, and M Ch Mauriac, Pro Biéant, divided betweén 
M*G Colin and M °A Layet, Pnx Godard, M Samue? 
Pozzi honourable mention, MM Ch Monod and @ Ternilon , 
Prix Barbier, M Flaude Martin ,®onouable mention, M Gaston 
e 


~ 


* 240 NATURE 


|] 


[JANUARY 8, 1891 


e 


a 


o-—— 





° 

Lyonand M B Dupuf, Prix Lallemagd® divided between Sime 
Dégerme-Klunpke and M G% Guinon, Prix Duszate (not 
awarded) , Prix Bellion (not awarded), Prix Mège, M Nicaise 
e Chynaogy Prix Montyon, divyled eqifally between M E 
Gley antl M E Wertheimer, honourable mention, M E A 
Alx and MMe G Arthaud and L Butte, Prix Pourat (not 
awarded) Generdl Pitzes Prix Montyon (Unhealthy In- 
e dugries), M Casimir Tollet, Prix @érome Pont, R P 
Colin, Prix Trémont, M Bear fe Rochas, Pry Gegner, M 
Paul Serrgt , Pux Delalande-Guéneau, Dr Verneay, Prix 
de la fondato Leconte, M Prosper de Lafitte , Prix Laplace, 
M Bailly —The following prizes were proposed for the year 
1891 —Prix Franceeur For discoveries or useful works tending 
to further the progress of pure and applied mathematics Prix 
Poncelet For the author of any work tending most to further 
the progress of pure and applied mathematics Extraordinary 
@ "ze of 6000 francs Any improvements tending to increase 
the efficiency of the French naval forees Prix Montyon 
Mechanics Prix Plumey Improvement eof steam-engines or 
any other invention contributing most to the progress of steam 
navigation Prix Daknont For the engineer who shall present 
to the Academy the best work on bridges or on highways 
“Prix Fourneyron Improvements im the theory of steam-engines 
which take most acgount of the exchanges of heat between the 
water and the cylinders and tubes Pux Lalande Astronomy 
+% Prix Damotseau Improvements of the lunar theory which con- 
sider inequalities of Gong period caused by planets Prix 
Valz Astionomy Prix Janssen Astronongcal physics Prix 
Montyon Statistics Prix, LaCaze The best work on hysics, 
chegiistry, and physiology Pex Jecker Inorganic chemistry 
pE Delesse The author of the best work on geological science, 
or, ın default of such, mineralogical science Prix Bordin The 
stutly of the phenomena of the fecundation of Phanerogamic 
plants, with particular reference to the division and transport of 
the cellular nucleus , also the study of the connections which exist 
betwedh these phenomena and those observed ın the animal 
kingdom Prix Bordin Comparative study of the auditory 
nerves of warm-blooded Vertebrata , Mammuferze and Buds 
Prix Desmaziéres The best work on the whole or any pait of 
Cryptogamic flora Prix Montagne The author of important 
wakes on the anatomy, physiology, development, or description 
of the lower Cryptogamic plants Prix Thore Works on the 
cellular Cryptogams of Europe, and on the habits or anatomy of 
apy species of European insect, alternately Grand Prix des 
Sciences Physiques On the organs of sense of Invertebrata, 
from an anatomical and physiological point of view The prize 
may be awarded for a complete work on one of the organs of 
sense in a group of Invertebrata Prix Savigny For young 
zoological travelers Prix da Gama Machado On the coloured 
parts of the tegumentary system of animals, or on the genital 
matter of living bemgs Prix Montyon Medicine and surgery 
Prix Bréant® The discovery of a cure for Asiatic cholera Prix 
Godard On the anatomy, physiology, and pathology of genito- 
urffary organs Prix Chaussier Important works in legal or 
practical medicine Prix Barbier The most important dıs- 
covery ın surgery, medicine, pharmacy, and botany, having re- 
ference to the healing art Prix Lallemand Researches on the 
nervous system in the widest sense of the term Prix Bellion 
Works or discoveries serviceable to the health or to the 1mprove- 
ment of the human species Prix Mége The author of a 
continuation and completion of Dr Mège’ essay on the causes 
that have retarded or favoured the advancement of medicine 
Prix Montyon Experimental physiology Prix Pourat Func- 
tions of thyroid bodies Prix Martin-Damourette Therapeutic 
physiology Prix Gay Newly formed lakes and how they 
become stocked# Prix Montyon Unhealthy industries Prix 
Cuvier The most remarkable work on the animal creation, or 
on geology Prix Tremont For any naturalist, artist, or 
mechanic, needing help fay carrymg out any project useful and 
glorious for France Prix Gegner Inad of any man of science 
distinguished for his works towards the advancement of the posi- 
tive sctences Pix Jean Reynaud For the post mentorious work 
produced in a period of five years Prix Petit D’Ormoy Pure 
and applied mathematics, ogapplied and natural science Prix 


Laplace For the best student leaving the École Polytechnique 


. BRUSSELS 


e 
Academy of Sciences, November 8—M Stas ın the 
chair —On the variations in latetude observed at Berlin, Pots- 
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dam, and Prague, by M F Folie.e ‘We pertodicaP ehanges in 
the decligatiore of stars, due to aberramons is adduced as ay 
possible cause of latitude variation —On the Belgium grapto- + 
lites, by Prof C. Malaise —On the points of vatiation in @ubes 


UNDE co. GH 
/ . +» Ugtin, 


« 


by t4 Cl Seryais —On dypnone, 


5 
by M Maurice Delacre —On the new species Qosadea, belong- 
ing to the family of Cucurbitacer, by M Alfred @ogmaux — 
Thg redaction of nitrates to nitrites by seeds and tubercles, by 
M imile Laurent The agtthor makes know the results of 
his new researches on the reduction of nitrates Le has expert 
mented on Indian corn, barley, ped, white lupines, broad 
beans and kidney beans, previdusly sterilized? Lig afterwards 
allowed to germinate The crops obtained are immersed in a 
1 per cent solution of potassium nfrate, and give rise to 
the production of potassium mitritg With regard to this 
action it 1s concluded tRat “La réduction ees nitrates en 
nitrites paies végétaux est, comme la fermentation alcoolique, 
une consequence de la vie qui se continwe dans un «milieu privé 
d'oxygène libre” This reduction of nitrates by the tubegcles of 
the Jerusalem artichoke, radish, turnip, &c , by therr petioles, 
and by the peduncles and fruits of different plants, has also been 
observed 


STOCKHOLM 


Royal Academy of Sciences, December 10, 1890 —The 
third and fourth part of ‘‘ Erythreese exsiccatee” exhibited and com- 
mented on by Prof Wittrock —On the genera Kurutas, Nidula- 
rium, and Regelia, of the family of the Bromeliacez, by Dr C 
Lindman —Researches on the structure of the central nervous 
system of the Evertebrates and especially of the Crustacea, 
and m general on the connection between the nervous cells 
and nervous filaments m the nervous central organs, byeProf® G, 
Retzius —Contributions to the question of secular perturbatiorsmamasms 
by Dr K Bohlin —The influence of the temperature on the 
capillary constants of some fluids, by Herr Tinnberg —On the 
reaction of the 1odohydric acid on 1-6 nitro-naphthalin-sulphon- 
acid-amid, by Herr A Ekbom —“ Sur la notion de l'eneggie 
libre,” by Herr A Rosén ‘ 
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THE INTERNA TI ONAL CONGRESS OF 
HYGIENE AND DEMOGRAPHY ‘ 


NTERNATEONAL Congresses on Hygiene have 
been held at about two years’ interval in yarious 
capitals of Esrope since the y&ar 1877 The first was 
held at Bruss@ls under ghe especial auspices of the King 
of the Belgiranseand was accgmpgnied by an Exhibition of 
Sanitary Apphances After the second of these Congresses, 
it was decided to assocfite with the Hygienic Congiess one 


' e. on the cognate subject*of demography, which may be 


defined as the science of statistics applied to the social 
well-being of the pewple , The Congress which will 
assemb@ in London in August next will be the seventh 
oft hygiene, and the fifth on demography The last Con- 
gress was held at Vienna under the auspices of the 
Crown Prince Rudolf in 1887 It was then settled that 
the next Congress was to be held in London, and the 
year 1891 was selected, because the organizers of the 
French Exhibition had already announced Congresses on 


œ cognate subjects to be held in 1889 in Paus 


The object of these Congresses 1s to promote the inter- 
a change of views between those persons ın various 

countries who have studied the subjects of hygiene and 

demography, especially with respect to their bearing upon 

the Welfare of the people, as well as upon the intercourse 

between nations So far as regards hygiene, in these 

days®f rapid transit, the sanitary condition of any one 
«‘hation 1s more than ever a matter of concern to its neigh- 
* bours, and assemblies of delegates of different nationalities 
" for the discussion of hygienic problems, and the compari- 
son af hygi@mg methods, are of greatimportance For 
mstance, among the most prominent of the subjects which 
have Been treated at these Congresses, has been that of 
quarantine England has for some time maintained 
the view that the efficient sanitation of a country, and 
especially of seaport towns, 1s a better safeguard against 
the importation of cholera than any measures of quaran- 
tine No doubt England has been somewhat at a dis- 
advantage in maintaining its Argument, because, whilst*t 
has attended carefully to the sanitation of this country, 
it has allowed the sanitation of India, which is the birth- 
place of cholera, to remain in a disgraceful condition 


æ Yet for all that, whilst at the earlier Congresses the views 
~ of England upon this ;mportant question were entirely 


» set aside, at the last Congress the discussions which had 
arisen at previous Congresses had so peimeated the 
minds of students of hygiene on the Continent, that it 
was generally conceded at the Vienna Congress that the 
enforcement of the laws of health amongst the population 
of a country was a far morgeeffectivg measure for pre- 
venting the spread of cholera in the countty than ary 
measures of quarantine We may therefote hope that 
the discussions which will take place at the Congress in 
London will still further awakn Contmental nations to 
the advantages of sanitation®m contradistinction to the 
absurdities of quarantine, and will also be a means of 
compelling our Indian authorities td’bestir themselves to 
remove the,stigina which now attaches to Inga of afford- 
inga soka mstance of defectivé sanitation, 


* NO. 1107, VOL. 43] 


g 

in addition to thi, mumerous socfale questioss inter- 
mixed with hygiene now press for a solution, wh.ch can be 
‘arrived at only afterediscussion The term demogpgphy 
is new in this country r Mouat, the emment Pre- 
sident of the Statistical Society, has, in kis låte very able 
address t© the Society,given an “interesting explanatien 
of the origin,of the term* The following extract may 
advantggeously be given here — e@ 


“ The term ‘demography’ 1s not to be found im any of 
our dictionaries, even of tolerably recent date, and in 
France ıs only contained ın the great work of Littré, who 
denomunatesit ‘a didactic expression descriptiveof peoples 
as regards the population in relation to ages, professions, 
dwellings, &c,’ and he also adopts the definition of 
Quetelet, that itis ‘the natural history of society’ The 
appellation appears* to have been first employed by 
M Galhard in his ‘ Elem€nts of Human Statistics, or 
Demography, published in 1855 The first President of 
the Society, the late Dr Bertillon, treated it as dealing 
with the inner life of the social bodies which form a people 
(births, marriages, deaths, migrations® & ), but only in 
their collective influence, of which it measures the powers 
of the parts, or of the whole, withdut meddling with 
biological préceediggs, which distinguish ıt from physio- 
logy” e 

Dr Bertillon regarded Engfand as the real home of 
demography, as it surpassed all gther nations gn the in- 
comparable richness of 1ts demographic inquiries, and in 
the unbroken continuity of its published returns 

The surjects which will be open to discussior® in 
the Congress may be classed under the following 
general heads —(1) The prevention of communicable 
diseases, as, for instance, (@) whether sanitation or 
quarantine is most efficient against cholera , (6) how thé 
spread of disease from milk and fiom water can be 
checked , (c) the relation which tuberculosis and other 
diseases ın animals bear to mankind, 
the prevention of leprosy, rabies, and such lke con- 
tagious diseases , (e) the effect of sol on communicable 
diseases, (/) dismfectian and disinfectants | (2) The 
science of bacteriology in relation to communicable 
diseases In connection with this subject an, exhibi- 
tion of microscopic and cultivation specimens would 
be arranged f 
the regulation of industrial occupations from a health 
point of view, including the length of hours of labour in 
different cccupations, the influence of dwellings upon 
labour, and the effect of large cities on the health of the 
population , the influence of the health condiion of the 
people, and the effect” of Afferent sorts of food and of 
wages upon the efficiency of labours (4) The hygiene of 
infancy and childhood, as, for instance, protection and 
insurance of imfant Isfe , school &ygrene, including length 
of hours of study, nature of studies, and the effect of 
physical traiing , school buildings and their accessories, 
and other educational questions beaging on health (5) 
The hygiene of houses and towns, including questions of 
width of street? height of buildings, air space round 
houses, house construction, water supply, river pollution, 
drainage, treatment of refuse, dispoeal of the dead (6) 
State hygjene, or the duty of the Government towards 


the nation in regard to health, and the machinery neces- ° 


sary for exercising that duty , the duties of communities 
towards each othenin regard to questions of health, and 
towards the mndivyluals of which they are composed ; the 


M 


(d) vaccination, 


(3) Indystrial questions, as, for instance ® 


ao 
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laws fod notific#ti0n and igolatien “of disease , the status 
and,education of medical officers of health and of sanitary 
insgectors i s š 

In consequence of the wide scope covered by these 
subjects, 1t* 1s proposed that the work of the Congress 
ehall be divided between ten ¿Sections TRe order in 
which they will stand 1s net finally settled, but they may 
be braefly summarized as follows —(1) Demography, 
which necessarily involves questions of industrial health , 
(2) communicable diseases , (3) bacteriology , (4) diseases 
of animals ın relation to man , (5) hygiene of infancy and 
childhood, (6) engineering in relation to hygiene, (7) 
arthitecture ın relation to hygiene , (8) chemistry in rela- 
tion to hygiene , (9) military and naval hygiene, and last, 
but not least important, (10) the fuactıons of the State in 
relation to hygiene E 

The Prince of Wales, who has so deep a personal 
mterest ın all matters relating to the well-bemng of the 
community, aé ace acceded to the request made to him 
to accept the post of President of the Congress , and the 
Buitish President$ and other officers of Sections will be 
among the most eminent men im thes several departments 
gf knowledge Up@ them will lhe the duty of organizing 
the work of the several Sections before the Congiess 

, meets e They will besupplemented at the meeting of the 
Congress by foreign or colonial and Indian representa- 
tives, distinguished in the several branches of science 
im@luded in the programme It may be mentioned that 
above 2000 members, exclusive of representatives from 
Great Britain, attended the Vienna Congress , and it is 
anticipated that the Congress .n London will attract at 

"least an equal number of persons fiom foreign countries, 
because Great Britain affords so many examples of im. 
portant sanitary works, as well as of institutions having 
the preservation or 1estoration of health as their main 
object 

The expenses of correspondence and other matters 
connected with the organization of the Congress are so 
large that appeal ıs made to those interested in the sub- 
jects go be discussed to aid the work by moderate 


contributions 
e 


GEOLOGICAL TEXT-BOOKS 
Class-Book of Geology By Archibald Geikie, F.R S 
Second Edition (London Macmillan and Co, 1890) 


Elementdry Geology By Gharles Bird, BA, FGS 
(London Longmans, Green, and Co , 1890) 





LL who care for geology, teachers and students 
4 especially, will hail with delight the appearance of 
a second dition of Dr A Geikie’s “ Class-book” All the 
moreethat ıt may now be had at less than one-half the cost 
of the first edition, Such a substantial reduction in the 
price of a scientific book ıs a piece of liberality and far- 
seeing pdjicy which it could be wished Were more common 
Too often, when a rapid sale of Such a work has proved 
that its value is appyeciated and its success assured, there 
seems to bg a feeling that its established repytation may 


* be relied upon to ensure a demand for it ın the future 


equal to that of the past, and that ıt will be quite safe to 
keep up its price But no such purely mercantile views 


have prevailed heres ahd we may fgel sure that both į the book before us, as long as ıt still surviv 
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publishers and author have beer® actuated férst of all, in - 
the bold stép they have taken, by afwısh to promote the 


extension of knowledge by placing within the reagh of as’ e 


many as possible a work so Well got up, so admurably 
illustrated, and so full of matter presented in an eminently 


@eadable form And there can be little doubt that this 


disinterested conduct will reap the refaid it deserves 

Mang a teacher will bea: me out that the book has beene 
a universal favourite Students who would not put up with 
the dry compendium of the normal text-Book have been 


won over by its attracteve style, and even those earnest e 


workers, who despise or excuse, the absence of hterary 
elegance, have found their labours lightened and have 


felt an added pleastre when “heir first, introduction toe i 


geolog? has been through the medium of this class-book. 
One thing only prevented its be1% adopted: far and wide 
as a text-book in the school and lecture-room “Now that - 
obstacle 1s removed, it is sure to come into more and nfore 
extensive use , and it may be confidently predicted that a 
rapidly increasing sale will soon recoup those concerned 
for y tempoiary loss that their generous treatment of 
the public may at first occasion 

It is the conviction that it will not be long before a 
segond opportunity for revision presents itself, and a wish” 
to give, if ıt can be done, some help towards making so 
excellent a book more perfect still, that embolden,me to, 
be critical, and to point out a few minor pomts*whjc 
capable of emendation , and I take this course with the 
less hesitation, and with no fear of being misunderstood, 
because I have endeavoured, in a previous notice of the 
first edition, to do justice to the many excellencesof the 
work and to explain its scope "e 

I cannot say that the account of the formation of 
“flood plains,” on p 39, quite commends itself to my 
mind The author postulates the existege@ of an alluvial 
flat, over which sand and silt are deposited during floods, 
but he does not explain how this flat ıs produced Pos- 
sibly the required explanation may be found in his 
“Physical Geography,” which he recommends should 
be read 1n connection with the present work If this be 
so, a reference to the passage required would be useful . 
indeed, wherever the one book 1s required for the elucida- 
fion of the other, it migh@be well to call attention to the 
factinanote The impartial and judicious blending of 
Darwin’s and Murray’s views on the growth of cagal reefs 
1s much to be commended ° If we take into account the 
vast number of cases in which minerals occur without» 


any external crystallized shape,it seems hardly safe tos 


say that they have “ın most cases a certain geometrical 
form” (p 123) But the mineralogical sketch seems 
capable of improvement in more tham one direction + 
The using “sides” and “ faces” as 1f they were convert-, 
ible terms, ın the description of rock-crystal on p 124, 1s 
apt to engender cgnfusioxegf thought In the account of 
felspars there ıs no mention of their cleavages, a pro- 
perty so oftén of practical value in distinguishing them 
from quartz, and a property far more e&sily recognized by 
the beginner than their Monoclinic and triclinic crystal- 
lization In some cases—mica, for instance—there 1s no 
mention of hardness, where that is a character useful in 
identification It Would not be fair to blame a geologist 
for the defintion of the systems of crystalliz tion given in 
iN in treatises 
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‘on mineralðfy But it 4s nuch to be desirgd that the 
_nfimber and position 8f certain ideal axes should fot be 
the stasting-point for classification If the grouping were 
based on the degree of symmetry possessed by each 
system, and it were afterwards, if necessary, p@inted out 
that ideal axes had their uses, the pomt of real import® 
ance would have its due place, and things of subsidiary 
evalue would find their proper Jevel But, really, the 
amount of crystallography that thtre ıs room for ın an 
elementary treatise on g@ology is so small, and it is so 


* hopeless to agenfpt ın this sface®to convey any idea of 


what crystallography megns, that the subject in its general 
form had better be passeq over altogether , ıt would be 
*quite enough tamexplain what is Meant by cryptalline 
cleavage, and to call attention to the shape of crystals 
only ın those tases, suc as fluor spar and calcite, where 
they are common and easy to recognize Many a student, 
who would simply be driven wild by an attempt at a 
systematic teaching of ciystallography, has an eye good 
enough to enable him to recognize dog-tooth spar when 
he sees ıt, and to form a very fair 1dea whether an hexa- 
gonal pyramid 1s dumpy enough to belong to quartz 
ein teaching, ıt 1s quite enough, as a rule, to let the 
small amount of crystallography that a geologist must 
know drop in incidentally as occasion requires, taking 
*speciabcarg that each fact is illustrated by a concrete 


Samele so that the knowledge required may come m 


mstalments and be assimilated bit by bit. 

To continue in the censorious mood The statement 
that “perhtic structure is one of the accompaniments of 
ae See (p 145) 1s fraught with danger Many 
geaders, I fear, would take the words to imply that the 
«structure 1s a result of devitrification, which of course is 
not ther meaning Why not say, “is often found in 
devitrified rock8¢ and ıs useful as indicating that they 
were oace glassy”? I take decided objection to the 
statement, on p I50, that grains of sand are usually 
rounded, as a rule, the sand-grains of a sub-aqueous 
sandstone are most markedly chips, and it 1s only when 
they have been exposed to æolan wear that they become 
even approximately rounded The author ıs wisely 
guarded when he treats of thg ongin of flint, but the 
doctrine of the replacement of calcium carbonate by silica 
has so much ın its favour, that ıt might, without much 
risk and with manifest advaytage, have been mentioned. 


That quartzite is “an indurated siliceous sand” we 


Shall all admit ıt might have been usefully added thaz 


ein many cases the indueation has been caused by the 


deposition of secondary silica between its grains In 
discussing the methods by which sedimentary deposits are 
“consolidated, no‘nention 1s made of the tangential pressure 
* exerted during great earth moveents, surely this 1s one 

of the most, 1f not the most efficient agent in the work 
The stratigraphical part Athe bdok is necessarily 
brief, but it 1s all to the point, and the reader ought to 
carry away from ıt clear notions as to the main features 
im the hfe and physical geography of each geolpgical 
period It is here that the dgstinctive excellence of the 
work, which places it so far above the level of the average 
dismal text-book, comes out most strongly In the place 
of comparative tables of strata and lists of characteristic 
f an examinee commits to memory and 


fossils, wing 
forgets, we Mave graphic pictures of what England, and 
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Europe ın many cases, were like, and an Sccount èf what 
went on daring geological periods—history, in facte and 
written as an histon’&n, and not as a compiler, wastes 
The illustrations qe excellent the author’s well-known 
r 
artistic skill adds a charm to the usefulness of many , aad 
the figure? of minerals, rock structures, and fossils are 
such faithful pictures, that, wħete a teacher 1s quite unable 
to procuye specimens, theyewill to a large exgen®supply 
the want The book closes with an appendix giving the 
classification of the vegetable and animal kingdoms, in 
which those points which are of special importance in 
paleontology have been judiciously picked out and made 
prominent x 
. 

In the preface to Mr Biırd’s “ Elementary Geology,” 
we are told that “the following lessons, were given to a 
class of thirty boys, and were very successful in arousing 
an interest in geology and in sending a number of town 
boys on long walks into the country ,” gnd@that they had 
also the comparatively unimportant result of enabling the 
class “to pass the South Kensington efamination in the 
elementary stage of she subject” I have the best possible 
reason for feeling sure that the class-t@aching of the author 
would deserve and secure the good results which he tells 
us followed from it But I have gyave doubts whether a 
beginner, who had the book alone to rely upon, would be” 
won over to feel any great love for its subject This, 
however, 1s no fault of the authors As long as the m&in 
end of study 1s to enable the student to pass examinations, 
books must be written whose chief object is to help him 
to this end; they must be cheap, and therefore small, 
so they must be thickly packed The second chapter of® 
the work before us is an instance of how this must be 
done It consists really of a definition of nearly all the 
terms whick are to be used ın the course of the work, and 
the reader who commits ıt carefully to memory will be 
armed with answers to a large number of the questions 
that may be put to him in examinations But I am 
perfectly certam that Mr Burd never gave a lesson in 
class, or a series of class-lessons, which 1s fairty, repre- 
sented by this chapter No human being could survive 


the tedium -vhich must be the result of thiusting upon ® 


him at one fell swoop such a crowd of new words and 
new conceptions The success which crowned Mr 
Bird’s labours 1s in itself a proof that he never taught 
im this fashion, enthusiasm such as he kindled ıs not 
evoked by overwhelming the learner with a fland of dry 
statements at the outset of his career That 1s just the 
way to create a distaste for a subjectevhich no amount of 
subsequent amplification suffices to remove Defimtions 
we must have, but dne who ch teach hke Mr Bird 
knows how to bring them in one by one, at intervals, as 
they are wanted Why his book ıs so unhke wha® must 
have been the style of his teaching has been explained 
already, and it 1s gnly giving him his due to confess that, 
considering how he has been trammelled, he hagexecuted 
his task well, and that the book 1s above the average 
level of its class He will, I am sue, allow me to point 
out, in no unkindly spirit, portions which seens capable of 
improvemer.t 

There is the same crotvding ın chapters mi angi iv as 
inchapteru The gescriptions of the minerals in chapter 
i1 might enable a seader to answey some questions often 


e e 
a) è 
set ın examñnatıons, but ın ntany cases they would do little 
towartls helping a student to know the mineral when he 
saw H, and this after all as what the real student 
wants Tovylearn how to worry out for himself that 
a fnineral is probable a felspar is infinitely more 
valuable as a bit of educational discipline than to be able 
to write down in an examination the chentical composi- 
tion of Rsfars If only a fey of the commonéet rock- 
forming minerals had been treated of, 1t would have been 
quite possible in the space available to have given de- 
scriptions of the way in which a student must go to work 
in ogder to recognize them but then some minerals must 
have been omitted that are lable to be “set” in 
examinations y 
There aren the book many,little slfps, not very serious, 
which might usefully be corrected when oppoitunity 
offers On p 28 it should be stated that clay ıs 
hydrated There is hardly reason to say that quartzite 
has been “alm®st®melted” (p 42), ıt ıs certain that in 
many cases its hardness ıs due to the deposition of 
secondary silica Yt would have been as gvell to give 
some account of the physical chara@ters of serpentine 
(è 43 and greater fineness of statement as to the 
minerals bythe alteration of which ıt hasbeen produced I 
really haedly know what grounds there are for the state- 
ment, on p 78, that the action of glaciers has had any 
thing to do with the production of immense perpendicular 
chfis of limestone One would have liked to see a sec- 
tion somewhat nearer the actual thing ın the place of ou 
old time-honoured friend the section across the Jura on 
98 I am not sure, but I fear, that the dissolution of 
actual chalk in carbonated water would go on slowly 
(p 45), freshly precipitated calcium carbonate dissolves 
fast enough, and 1s safer for lecture-room experiment It 
1s not carbonate of iron that gives a bluish-grey tint to 
rocks, as stated on p 47 In chapters vn to x: it would 
seem that we have a much closer representation of the 
authors aqual teaching than in the earlier part of the 
book , there 1s much life and brightness about them , and, 
while they are full of matter, 1t1s presented in an attractive 
form It would have been well to give distinctly the 
“two main points of difference between Conchifers and 
Brachiopods on p 113 The only character mentioned 
is that the latter are equilateral The Trilobite on Fig 
110 1s not a Paradoxides The section on Fig 139 1s 
misleading, the Permian scarp nowhere towers above 
the Penine ridge in the way represented It would 
certainly be desirable to add a word about the Alpine 
Tnas on p 169 The position of the srphuncle in 
Gonuatites 1s mecorrectly stated on p 181. By a curious 
shp the Rprtland Beds get the credit of Mammalian 
remains on p 193 In the figure of Inoceramus, on p 
213, tHe cartilage-pits of the hinge are described as teeth 
In the notice of the Forest Bed, on p 226, room might 
be found for a word about the Arctic Frgshwater Bed 
After al? this fault-finding, ıt 1s 4 pleasure to be able to 
call attention to the excellent character of the illustra- 
tions they are nunferous, well chosen, and admuably 
„executed, the figures of fossils deserve spectal praise. 
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e The geological map of the British Isles will be most use- 


ful Ite@s not crowded, and thè clear transparenty of 
the colours 1s such as tilllately was unknown in English 
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have nq great love for, but if 1s dgtinctly good of its 
kind, and ıt will prove useful in the hands of a teacher 
who knows how to dilute and season the condensed food 
which ıt offers, and whose aim, hke the author’s, 1s not 
merely to get his students through an examination, but 
to educate them and imbue them witle the scholar’s 


disinteyested love for learning A H° GREEN 
i e 
è e 
ELECTRQ-METALLURGY s 


The Art of Electrolytic Separagon of Metals, &c. 
(Theoretical and Practical) By G Gore, LLD, 
F R Sa Electrician Senes 
Pubhsting Co, 1890) 

A Treatise on Electro-Metallurgy* By W G.M 
FIC,FCS  Gniffin’s Scientific Text-books 
don Charles Griffin and Co, 1890) 


A metallurgical process which reduces the cost of 
production as compared with older processes for 
effecting similar results must of necessity prove of great 
commercial importance This ıs especially the case in 


illan, 
(Lop- 


, 


(London eee Electrician * * 


places where labour ıs dear and unskilled, and fuel and æ 


refractory materials both scarce and costly—perhaps, 
even, absolutely unobtainable If, too, the new process 


os 


. 
. 


° 


enables a metal to be produced, as in the case f copper, * : 
wnich possesses superior quality to the metal préditet""" 


by the older process, such a metal will command a higher 

market price, and the use of the new process 1s conse- 

quently attended with important commercial advangages 
Such an improvement over ordinary metallurgical pro+, 


cesses hasbeen effected ın recent years by the gradual intro- * 


duction of electrolytic methods 
made the rapid progress which was at ogy time gntici- 
pated, and at present are practically only of importance 
in the metallurgy of copper There are many rtasons 
forthis The tendency to-day ıs to endeavour to increase 
to its maximum the daily output of existing works, pro- 
vided the product already attainable is of fair quality, 
rather than to lay down new plant, which, although it 
might produce a metal of greater purity, would be 
seyerely handicapped by she slowness of the work and 
smallness of the output as a retuin for the capital m- 
vested Itisin this respect that electrolytic methods for 
the preparation of the ordinary commercial metal? fail to 
give satisfactory results 
gold and silver this objection does not to so large an extent 


They have not, however, ° 


* 


It is true that in the cases of ——~ 


Pall 


apply, but, unfortunately, other @ircumstances have also, ° 


to be considered The metallurgy of the precious metals 1s 
for the most part effected ın the immediate neighbourhood 
of the mines, and these, ın turn, are usually situated 1n out- 
of-the-way districts Muners, too, and mill-men are gene- 
rally but slightly acquainted with a knowledge of matters 
pertaming taelectrélytic metfods, and comparatively little 
attention has, therefore been directed ın the past to the 
treatment of the ores of the preciousgmetals by such 
metho@s There can, however, be but little doubt that in 
the near future this will cea% to be the case, and that by 
the improvement of known methods, and by devising new 
ones, electiolytic methods will attain a degree of com- 
mercial importance which at present ca? hardly be fore- 
shadowed °Any sound contribution to the \terature of 


chromolithogiaphy Bhe book belong® to a class that I | the subject which ıs likely to assist in this development 
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» of metallurgical procesges thus becomes of much import- 


ance Werecord, there ort, with pleasure, the appearance 
. Of a manual by Dı Gore, devoted to electro-m#allurgy 
prope®, which is likely to prove of much use in the 
spread of the theoretical krfowledge so requisite for ın- 
dustrial success. The author gives much attention to 
this portion of the subject, but ın view of the claim “ th® 
this book 1swritten to supply a want,” it 1s to be regretted 
that fuller details are not forthcpming as to the practieal 
working of the processes, though such information as is 
given is well and cleafly put The greater part of it, 
however, has already appeated elsewhere In the case 
of copper, for instanc® if the working arrangements are 
faulty, the mud lberateg on the solution of the impure 


i copper may bwedeposited again 8n the cathoges, the 


tank solution, too, may vary in density, and the’ working 
becomg, irregular wit a consequent irregularity ın the 
character of the metal produced Here, again, excessive 
rapidity, fatal to the purity of the product, 1s very common, 
the result being that ın the majority of instances it 1s 
necessary to melt the deposited copper, thus introducing 
sources of erro which it is one of the main objects of the 
process to avoid The incidental collection of the gold 


æ and silver in copper submitted to such a refining process 


see 


.  lurgical processes, however, are also considered, though 
e | but little space ıs given to them, and a chapter, which 


. 


may occasionally cease to be an incident and become the 
main object of the process, ores of gold and silver being 
interftionally added in the previous smelting operations 
-Phe difficulty of obtaining admission to works employ- 
ing electrolytic refining methods, which the author him- 
self laments, ıs so great, that 1t is with all the more regret 
that gye have to call attention to this want of fuller details 
,«5 to the more recent modifications of working adopted 
« in this country and elsewhere The text-book is other- 
* wise an excellent one 
The terme electro-metallurgy” has been generally 
applied in thé United Kingdom to all operations in 
which a metallic deposit ıs produced by means of 
electrolysis, however small the scale of production may 
be Such a designation of the art 1s much too broad, and 
it would be better to limit the use of the term “ electro- 
metallurgy” to those processes which aie employed on a 
large scale for the purpose of extiacting or refining metals, 
as distinguished, that ıs, figm ordinary galvanoplastic 
methods = 
This criticism applies to the “Treatise on Electio- 
Metallurgy,” by Mr W G McMullan, the greater part of 
which relates to galvanoplastic methods proper Metal- 


might well have been ‘a longer one, 1s devoted to electro- 
lytic methods of assay 

Dr Gore, after giving a brief historical sketch of the sub- 
ject, passes to a consideration ¢f the theory of electrolysis, 
which ıs consideied at some length, useful tables being 
also given The mode of “establishing ap electrolytic 
refinery, together with the plant required for this purpose, 
is next considergd, and in addition to an account of the 
various types of dynamo-elgctric machines in ,use for 
electrolytic purposes, brief gescriptions are also given of 
the various electro-metallurgical processes which have 
been from time to time proposed , 

In Mr McMillan’s tieatise, an historical introduction 
to the sulfect of electro-metallurgy,is given,*accompanied 


NO LIO7, VOL. 43] 
oo’ 


a 
s 


NATURE : 





eo) 
245 >» 


e 
ee 
by a theoretical consideration of the question A chapter 
1s devoted to the “souroes of current,” afd ina éeries of 
other chapters the art of electro-plating ıs descyrbed 
Another chapter refers to, electro-typing, and gghers 
relate to the electro-deposition of the various metals and 
some alloys Electro-metallurgical processes proper are 
e 
also consfdered, together with methods of assay, andea 
glossary is added of substanees commonly employed in 
electrownetallurgy Fortysthree useful tables age given 
as addenda, and the printing ıs clear and distinct 
We can recommend both these manuals, not only to 
students, but also to those who are interested in the 
practical application of electrolytic processes 





OUR BOOK SHELF, 


Leçons sur ?Electritté professées à Institut Electio- 
Techmgue Montefiore annexé a ? Unrversité de Liége 
Par Eric Gerard TomelII (Pars Gauthier-Villars 
et Fils, 1890 ) ee 


THIS volume completes the work the first part of which 
has been already noticed in NaTuR® (vol xln p 219) 
In the first Folumg, the general principles of electricity 
and magnetism and the theory of, dynamo-electric ma- 
chinery were explained , the velume now before us coe- 
tains a very clear and full account of the most important 
industrial applications of electricigy The pringpal sub- 
jects discussedin this volume are methods of distributio 
in electric lighting , transformers, and meters , the insula- 
tion of electric ght cables , electric motors, both with 
constant and alternating currents, the transmission of 
power , electric railways and tramways , descriptions of 
the various kinds of incandescent and arc lamps , photo- 
metry , electro-metallurgy, including the deposition of 
metals fiom solutions and fused salts, electric welding 
All these subjects are clearly explained, and generally 
illustrated by instructive diagrams and figures the book 
is well up to date, and should prove of great service to 
students of electric technology The only fault we have 
to find with it is that 1t contains no references which 
would enable the student to consult for himself papers in 
which the various processes are described more fully than 
is possible in a text-book of moderate size *This omis- 
sion, though exceedingly common in French treatises, 1s 
one which we think 1s greatly to be deplored imethe first 
place, ıt leaves the student at the mercy of the author, 
for, if he does not understand the explanations in the” 
text-book, he does not know where to turn for another 
with which he might have a better fate, and secondly, 
we hold that the habit of consulting papers ın the Transac- 
tions of learned Societies and scientific journals 1s a most 
valuable one for the student to acquire, and that it has 
no chance of developing ginless text-books cantain. refer- 
ences to such papers JJT 


Fathers of Biology By Charles McRae, MA, FLS 
(London Peicivgl and Co, z890 y 


STUDENTS of anatomy and physiology, as tke author of 
this little book points out, are apt to suppose that the 
facts with which they are now being made famılfar have 
all been established by recent observation and experi- 
ment There could not be a greater mistake Biology 
1s a science of “venerable antiquity,” and the way was 
prepared for modern discoveries by the labours of many 
patient and far-seeing investigatois _ In the present volume 
Mr McRae has sought to illustfate this by sketching 
the biolégical work of Huppocrates, Arwtotle, Galen, 
Vesalius, and Harvey He could not have selected five 
mquirers better suited» for his purpose, and within the 


tits he has allotted to himself he has succeedtd admır- 
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ably m indicating the nature and value*of the contribution 
which each of ehéin made to beoldgical science He is 
especially happy im his treatment of the three representa- 
tives*of ancient research , but the egsays on Vesalius and 
Hartey are also clear, wedl-arranged, and suggestive 
Mr McRaeis not content with secondehand information 
He has evidenthy studied the orginal sources with care, 
and the result 1s that his method of exposfion 1s in- 
variably fresh and interestisg He knows, too, how to 
connect the results attained ın former times with,those at 
which Mite? anatomists and physiologists have arrived 
He does not, of course, claim to have exhausted the 
interest of his subject But the work he has done, so far 
as ıt goes, 1s sound, and should be of service to many of 
his readers in helping them to understand the various 
stages in the development of the scientific conceptions 
with which he deals ps 


Through Magic Mirrors „By Arabella B Buckley 
(London. Edward Stanford, 1890) 


THIS volume 1s intended to form a sequel to the “ Fairy- 


* Land of Science,” and is written with the clearness and 


brightness which make that book so attractive The 
power that Miss Buckley has of interesting young people 
in the more popular parts of the various sciences cannot 
be doubted, and i8 well shown in the present book A 
magician 1s supposed to teach yoeng lads,,and the 
author ıs thus enabled to bring in different parts of the 


o s@ientes, and to preserve 4 continuity throughout 


There are ten chapters, and the following are some of 
jhe headings “ The*Moon,” “ Life-History of Lichens 
and Mosses,” “History of a Lava Stream,” “An Hour 
with the Sun,” “An Evening with the Stars,” “ Little 
Bemgs from a Miniature Ocean, &c” In the chapters 
with these headings the uses of the telescope, spectro- 
scope, camera, microscope, &c, are all mentioned and 
well explained, and their principles clearly brought out 

The information throughout is up to date, and 1s taken 
rom the best sources, and the illustrations form a most 
important addition to the text The frontispiece is a 
reproduction of Mr Isaac Roberts’s most exquisite photo- 
graph of the great nebula of Orion, taken on February 4, 
1889 





LETTERS TO THE EDITOR. 


[ The Editor does not hold himself responsible for opinzons ex- 
pressed by his correspondents Nether can he undertake 
to #eturn, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 

æ No notice ts taken of anonymous communications. | 


The Proposed South Kensington and Paddington 
Subway 
ALTHOUGH there can be no ques*ion but that any facilities of 
access to the group of buildings on the ground of the Commis- 
sioners of the Exhibition of 1851 will be greatly to the advantage 
of the pubh®@, the objections to the preposed railway 1aised in 
your recent article on ‘‘ Shaking the Foundations of Science ” are 
worthy of most serious ¢onsideration, if they are not altogether 
fatal to the scheme The alternative route for the line which you 
suggest, along Queen's Gatg, would mee with equal difficulties, 
much greateg expense, and certain opposition in several quarters 
There 1s, however, another solution of the question free from 
most ofthe objections to both the others 
Let the existing subway be continued as onginally pro- 
jected as a walking foad to a station at the Albert Hall, 
and let the tramway or railway line we brought across 
Kensington Gardens from Paddmgton to meet it there 
This will have the desired effect of giving easy access to 
the Albert Hall and geighbourhood from the north-west of 
London, as well as a convenient dry covered approach from the 
South Kensington Station The cost of this scheme’to the pro- 
* moters of the railway will be far less than if they have to 
enlarge the present subway so as éo make it available for 
carriages® The convenience to the public will be nearly as 


great In the proposed scheme anyone cdéming by the District 
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Railway must change carriages at ge South Kensington Sta- .* 


tion, and there are few who, ha¥ing once ghighted, would not 
as soonttake % short walk to the Museums or the Albert Haft , 


through the subway (as was originally designed when this was  * 


made) as mount mto another, carmage It will be a totally 
different thing from having (aS now) to emerge to the upper 
surface, an@ either take a cab or trudge along a wet, dirty, and 
@old road It would, in fact, be scarcely a longer walk than, 

1s often necessitated along the platforms of sdfne ¢f our existing 
railway stations 5 
eThe’ walking subway, instead of opposition, nay well receive 
the cordial support of all mterested im the ¢‘foundations of 
science,” as it will lessen the number of wheels which rattle 
along the streets above The,marvellous improvement that ıt e 
made in the state of the streets during its brief p&iod of useful- 
ness, the summer of the Indian andgColonial Exhibition, was 
apparent to all dwellers ın the neighbourhood 


° 
Naturg} History Museum, January 12 
e . 





d 
WouULpD ıt not be desirable to prepare a petition to the Hopse 
of Commons, to be signed exclusively by scientific men, 
against the proposed South Kensington and Paddington Subway 
Railway? A copy might he for signature at the rooms of each 
of the learned Societies ALFRED W BENNETT. 


Chemical Action and the Conservation of Energy. 


In NATURE of December 18, 1890 (p 165), there appears æ 
a pape: by Mr Pickering under the above heading, in which 
some of the errors of thermo-chemists are exposed. As, 
on account of the well-known experimental skill of Mr 
Pickering in thermo chemistry, there may be some gisk that all ° 
the positive statements in this paper may be accepted by students 
as facts, ıt is, I think, worth poimtmg out that some of these 
statements, although given positively as if they were olfyious 
physical laws, are, to say the least, matters of controversy, whilst 
others are absolutely erroneous It would seem as though pro- 
longed calorimetrical studies lead the experimenter to regard 
heat changes as the only factors to be considered m cases ofe 
chemical equilibrium, since the same erroneous view of the ° 
subject has been taken by Berthelot in his ‘‘ Law of Max.mum * 
Work,” by J Thomsen in a similar “Law,” and now by Mr 
Pickeuing in this paper. He concludes — 9 s 

‘ As a consequence of this, it follows that, m any complex 
system of atoms, where two or more different ariangem€nts are 
independently possible, and where the various products remaim 
within the sphere of action, and are capable of further mter- 
action, then those products, the formation of which 1s attended 
with the greater evolution of heat, will be formed to the ex- 
clusion of the others ” 

It 1s somewhat curious that by way of clearing the ground 
for his own views Mr Pickerng demolishes one of the chief 
arguments of the older schoel—namely, that an endothermic 
reacticn may occur if ıt forms part of a cycle of which the final 
result .s an evolution of heat His illustration of the impossi- 
bility of this, by comparison with a stone rolling a short*way up 
a hull by itself in order to have @ long roll down on the opposite 
side, 1s exceedingly apt But immediately following this 1s a 
statement which must be regarded as incorrect ‘* No amount 


of heatıng can make an endothermic weaction possible so long as e 


it remains endothermic ” ‘ 

I have characterized two statements as erroneous , perhaps I 
may be allowed to mention the evidence usyally accepted as o 
proving this, premising that, since ıt partially depends on the 


second law of thermodynamics, and this m its turn depends ° 


upon experiment (see J J Tomson, “ Application of Dynamics 
to Physics and Chemistry,” gp 4 and 5), no argument against 
it 1s valid which defis only wth single molecules The re- 
searches of J W Gibbs (Tians Conn Acad, nı 108, 343), of 
Lord Rayleigt#(Proc Roy Inst, vi p 386), of Massieu (Fourn. 
ae Phys ,vı p 216,and of Helmholtz (Sztz Aud Berl , February 
2, 18829 July 27, 1883, and Afonats der Berl Akad, May 31, 
1883, p 647, also, Physical Sgciety, Translated Memorrs, vol 
1, Part 1), prove conclusively the general principle that the 
evolution of heat alone ıs not conclusive as to the possibility of 
a chemical change taking place in a given direction The mag- 
nitude which does condition this change havit¥g been arrived at 
by different neethods, in, some cases independently. ys received 
different names , thus it is the “‘free energy” of a mholtz, the 
e 
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‘*characteristi® function” Æ Massieu, the ‘force function for 


constant temperature” of Gibbs, and the ‘‘thermodymamiqgpoten- 
“nal” of Duhem All these names repiesent the same function, 
F (or —®), the integral energy (U) less the product of the abso- 
lute temperature (T) into the entrepy (S), or ın symbols the free 
energy F =U — TS In the above-mentioned reseagches ıt 1s 
shown that a system will be in stable equilibrium if the free 
energy isa minimus Hence, to restate Mı Pickering’s con- 
clusion, ıt folfows that, im any complex system of atoms or 
*molecules, where two or more arrangements are independently 
possible, then the®final arrangement wl be such that its forma- 
tion 1s attended @ith the greatest loss of ‘free energy” Al- 
though this work has now been published nearly fifteen years, so 
far as I am awere no serious attethpt Bas been made to prove it 
to be inaccurate 

Let the energy, entropy,*and temperature before the reaction 
þe U, S, and T, after the equilibrium 1s established, U’, S’, 
and T’, then (F -@) = (U - U’) - (TY - T'S’) Bug (FF) 
must be positive,ze (F - F')>o If the temperatfre be so 
low that the setond term ¢s small compared to the first, then 
there wilfbe a loss of energy—an evolution of heat But this 
1» mot the only possible case , the reaction may take place with 
an absorption of heat if T’S’> TS, and also (TS — T’S’) 
>(F-F’) Here (U — U’) 1s essentially negative, in other 
words, the reaction will take place of itself and with absorption 
of heat This will account for many apparent anomalies in high 
temperature reactions 

Further, as regards the statement that ‘‘ no amount of heating 
can make an endothermic reaction possible so long as ıt remains 
endotheimic,” we see from the equation F = U — TS that the 
importance of the second term increases with the temperattre, 
and thus F may decrease by the increase in TS as well as by 
the more geperally recognized decrease mn U U may, in fact, 
\nrragse, in the course of the reaction, provided that the core- 
sponding increase in TS is larger 

Exeeption might also be taken to the definition given of 
chemical affinity as “the potential energy possessed by atoms ” 
[t is sathe: difficult to imagine potential energy becoming 
‘ satıiied ” when the atoms combine together As, however, 
ethere are now several works giving a complete account of the 


§ = other views on this subject, it 1s unnecessary to discuss this 


. 


pomt 

In conclusion, 1t may be as well to point out that the above 
remarke contai®epothing new, having been known foi years, 
but as they have not yet found their way into the text-books of 
thermab chemistry, and are apparently ignored by our leading 
tkermo-chemists, ıt seems worth while to bring them to the 
notice of students Grorce N HUNILY 

Richmond, Surrey, December 22, 1890 





Forestry in North America 


THE timber-cutters, giaziers, and settlers, who ale rapidly 
destroying the forests of North Agnerica have recently obtained 
1 valuable ally in Major J W Powell, Director of the Umt&d 
States Geological Survey , who, in his enthusiasm for the con- 
structian of dams, appears to care little from whence his country- 
mien are to get their future supplies of timber, whilst his pro~ 
posed means for securing to them a perpetual watei-supply for 
irrigating the farm lands below the Rocky Mountains, when 
confronted with the expegience acquned m Europe, are likely 
to prove worse than useless Most students of physical geo- 
graphy consider hill forests as efficiert aids in storing water, but 
not so Major Powell , for in the April number of the Cent y 
-Vagazine m a*paper on the ‘‘Non-rngable Lands of the 
West,” and in another paper published in the August number of 
the Worth American Review, ented “The Lesson of Cone- 
maugh,” he advocates the denudation of the higher slopes of 
the Rocky Mountains, in orden ® allow @now-drifts to accumu- 
tate in the folds of the hulls, and afford a perenfiial supply of 
water for irmgating the drier lands below the forast belt | Major 
Powell contends tat, as long as the higher hill slopes remain 
forest clad, the snow fallmg on them will always be yniformly 
distributed, and cannot be ie together by the wind It 
therefore melts away gradually, Without affording a steady supply 
of water to the hill streams He alo asserts that in California 
the hil streams have increased whereyer the hill, have been 
denuded , and expresses hi, opinion that, although forests may 
ve useful ing districts with a heavy rainfall, as ghey evaporate 
excessive moisture rapidly from the stil, yet in drier regions 
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this ‘api evaporation 1s prejudicial, and thegefore forests should 
be cleared in order to pieserVe the gequisite am®unt of moisture 
in the soil This appears to be a complete inversion of what 
actually occurs, as I hope to show further on . 

Major Powell gives a most striking picture of the ease #th 
which forest denudatron may be effected ın the dry, coniferous 
forests of the Rocky Mountains When camping out twenty 
years ago in ®his magnificent forest tract, where the growth was 
then so dense that not a blade of grass was to be found under 
the trees, but the soil was completely covered with dead 
needles, *the Major allowe® his camp fire tap nite a 
splendid pme tree, and watched the ‘‘welcome flame” rising 
till the whole tree was ın a blaze The fire soon spread to the 
surrounding forests, and before nightfall the country for mules 
around was in flames, more timber being destroyed m a few 
days than ‘‘has been used by the people of Colorado for the 
last ten years ” ° 

Major Powell, howewr, as we have stated, would preserve 
forests in the damper regions, and admitting the danger of forest 
fires to their existence, he propoges as a remedy a great extension 
of sheep-farming , so that the undergrowth of, the forests may be 
nibbled off, and thus a great source of danger from fire may be 
removed What the sheep are to find to nibble in forests where 
the soil ıs covered with dead needles, ıt 1s not easy ta say , and if 
all undergrowth be bitten off by the sheep, te future re-growth 
of the forest could evidently not be assured by natural seedlings, 
but the older portions must be gradually fenged and planted up 
if this be don® on a large scale it 1s to be feared that even 
the vast resources of fhe States would prove inadequate An 
answer has, however, already appeared i an American pernod- 
ical, Alta Caifornia, to the Major’S suggestions regretting the 
progress of forest arson, and anticipating that thousands of acres 
of the noblest timber in the world willebe destroyed before the 
first 1ains next autumn The writer states that these forest fires ° 
aie chiefly due to shepherds, who buin the pine needles, and 
consequently the entire forest, in order to get young grasgto 
spring up for their flocks 

So much for the real results of extending sheep-runs to pie- 
serve the forest from fire, which reminds one of a suggestion in 
Prof Wallace’s ‘Indian Agriculture”, except that this author 
goes further than Major Powell, and wishes to induce thee 
Government of India to put an end to the efforts of the Indian 
Forest Department to protect their forests from fire, considering 
that Indian forest trees have giown up under a réyeme of annual 
fires till they have become quite inured to them, and would 
suffer 1f the fires were stopped The Professor also urges that 
the Indian flocks and herds would muss the fresh young grass 
always springing up in burned forest, but 1f admitted to graze in 
the annually burned area, would keep down the undergrowth, 
the occasional burning of which in a forest protected from fire, 
according tc him, does more damage than annual fires in well- 
grazed forests It 1s to be feared that both the Kdmbuygh Pro- 
fessor of Agriculture and the Director of the United States 


Geological Survey have more sympathy for the shepherds than gy =m 


for the forests 

Besides the paper controveiting the Major’s advocacy of sheep 
as fiends to the forest, I was glad to see two very sensible 
articles, in Garden and Forest of June 18 and September 4, 
entirely opposed to his theories, whilst Mr Abbot Kenney has 
written a paper in the August number of the Certu y showing 
that the statement aboyt thg increase in volume of the hill 
streams ın California being due to forest denudation, is at 
variance with the facts of the case $ 

There can be no doubt that directors of geological surveys 
should study the action of the forest as @ great natural factor 
influencing soil and climate In Germany, the elements of 
forestry are taught in primary schools as anecessar part of the 
general education of the country pe>ple, but the German 
peasants have owned forests, and participated in their benefits, 
for centuries, and a forest fire in France owGermany 1s considered 
a great calamity the whole country-side the Anglo-Saxon 
race on the contiary has been chiefly engaged during the last 
300 years 12 clearing awfty the virgin forests of the new worlds 
in the western and southern hemispheres, and, as we see, the 
benefits of forests are still questioned by@ertain influential people 
both here and in America is 

Darwin and A R Wallace admit over and over again, 
the inestimable value of the forest as Nature’s great conservative , 
force, and in America, Mayor Powell’s heresies werg long ago - 
disposed of in Maesh’s ‘‘Man and Nature” In Wallace's 
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planting of all hıll-tops, elevated ridges, and higher slopes, 
would @robably cure the bad effects of the intermittent rainfall 
of Cggtral India, whilst the gctton of' forests in chechmg 
evaporation from the soul, and in causing perennial springs to 
flow which may be collected ın reservons, would serve to fettilize 
a great extent of cduntry ”e 
Major Powell evidently disagrees with the results of Wallace’s 
observations, but the facts are quite opposed to his theories 
Forests dg not evaporate moisture nearly so fast as bare ground , 
and althoughienuded hill-sides may favour the accumulation of 
snow-drifts, yet they allow the ramfall to drain off rapidly, and 
cause dangerous floods, loosenmg of the soil on hill sides, 
avalanches , silting up of river-beds , and frequently give rise to 
the complete devastation of cultivable lands at the foot of the 
hills, as the material washed down from above is spread over 
them by the floods in the form of silt, gravel, and boulders 
In Dr Schlich’s ‘‘ Manual of Forestry,” at pp 43 et seg , we 
read that experience in Germany shows evaporation fiom forests 
to be only two-fifths of that in the open country, and that the 
balance of water retaaned 1n forest soil increases rapidly with the 
altitude, so that evaporation ın mountain forests may be reduced 
*to about 10 per cent of the rainfall We also know that, in 
France and Germany, mountain forests have long been looked 
upon as preservers of Moisture and feeders of springs In 1889, 
the French Government spent 3,192,800 francs in reborsement 
works in the Alps, Pyrenees, and Auvergne, ang this almost 
entirely fo. the mdirect benefits resulting gfrom forests to the 
mountains, as the plantatyns and embankments which form the 
rebgisement works are too cogly ever to yield a direct revenue 
“commensurate with the heavy expenditure incurred m such re- 
mote and maccessible places If, however, Major Powell’s pro- 
pesed denudation of the Rocky Mountains were to be effected, 
besides its disastrous indirect results, America would suffer from 
a greatly curtailed supply of timber to meet the ever-increasing 
demaftids of a vast continent, which cannot depend on any ade- 
quate supply from abroad We see that in the McKinley Act 
the Government of the United States already acknowledges its 
own short supply by withdrawing all import duties from Cana- 
dian timber, and it 1s for Canada to assure its own future 
p®sperity by establishing a State forest service to prevent the 
exhaustion of the Canadian forests, now that they are likely to 
be fully utilized 
Up to the present time, the Forest Department of the United 
States has been chiefly occupied in collecting forest statistics and 
encouraging private planting, but what ıs really required 1s to 
anduce each State in the Union to establish a practical control 
of its own still existing forests 
The Americans have recently refused to jon in a postal con- 
federation of ¥English-speakirg countries, on the ground that 
they are now to a large extent German-speaking as well, itis a 
pity, therefore, that they do not listen to the warnings of the 
German forester, Dr Mayer, who has studied the forests of the 
Rocky Mountains and has given theelast word of German 
scientific opinion on the utter absence of a State forest policy in 
the United States, in his recently published work on the forest 
trees of North America W R FISHER 
Cooper’s Hill College 


Throwing-Sticks and Canoes in New Guinea 

I HAVE just received here my copy of the February number 
of vol xıx of the Journal of the Anthropological Institute, in 
which I have read, with the greatest terest and appreciation, 
the long and valuable account of the western tribe of Torres 
Strait, by Piof Haddon Wéh regard to *the throwing-sticks, 
of which, on p® 332, he says, ‘‘the heavy spears of South east 
New Guinea are hurled by a throwing-stick which differs 
from any “Australian implement,” I think some error must have 
been made by his informant I never saw a thiotving-stick in 
existence, or mn use, during my three years’ residence in the 
country, either 1n the interior, along the south e€stern peninsula, 
in the Louisiatle Archipelago, or on the #orthern coast as far as 
Mitre Rock If these implements do exist on the southern side, 
they must be very rare e The first spear-thiower from New 
Guinea brought to England, as faras I am aware, wag, never- 
theless, the one*brought home by me in 1888, which is now in 
jhe Bntish Museum It came, however, from the German pos- 
sessions on the north east coast, ethe? from Finch-haven, *or 
from the Augusta River, 1f Irecollect correctly, and was given to 
me in Cooktown 4 
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“Tropica Natur@”® we read as dofows —“ A systematic In the same paper, on p ` 384, ocfurs thys passage with regard’ 


to canoe# —Y was much puzzled when I first went to Torres 
Straits by occasionally seeing a canoe with a single outygger 
I afterwards found that ıt belonged to a Kanaker from Ware 
[? Mare], one of the New Hebrides, residing at Mabutag, and 
that he had @itrigged a native canoe according to the fashion of 
hy own people When I was at Mabuiag, some natives of that 
island were fitting up a canoe ın imitation of tlfls oge, and with 
a single outugger Here a foreign custom is being imitated ” 
The bulk of the large canoes seen on the south-qastern coast at 
Motu-Motu, Port Moreiby, Seecpienn: and m Myne Gulf, have 
no outriggers at all , while along the ceast in small canoes, and 
in both large and small in the Lousiade Archipelago, the 
single outrigger ıs the prevailing form It ıs te canoe ım- 
digenous to the region, and 1s undoubtegly not an introduced or 
imitated custom The single outrigger in Torres Strait may be 
an imitation, but it 1s alse a true Néw Guinea model 
$ HENRY O FORBES 

Canterbury Museum, Chnistchurch, New Zealand, 


October 29, 1890 » 





Pectination 


I HAVE been somewhat disappointed to find that no one can 
suggest a better explanation of the pectination of birds’ claws 
than that which I gave in NATURE of December 4, 1890(p 103) 
As this ıs the case, however, perhaps I may be permitted to add 
a remark to what I then said It has been pointed out to me 
by a friend that the lateral position of the serration 1s not so 
disad@antageous for scratching purposes as I had imagined 
While gladly admitting this—which removes a difficulty from 
the explanation—I still think that my observations mugt not be 
taken as conclusive ean 

It would be most useful and interesting if an observer could 
be found to give time and attention to representatives of the 
different orders of birds which possess this peculiarity. 

E B TITCHENER 

Insels'rasse 13, Leipzig, January 7 s 


The Flight of Larks 


THE extraordinary flight of larks to which the Rev E C. 
Spicer refers was observed at Bournemouth Thefrds appeared 
to come across the Channel ın thousands, and in a few days had 
entirely disappeared There were certainly some fielffares 
among them ALFRED W BENNETT * 








PROFESSOR VIRCHOW ON THE 
CONSUMPTION CURE} 


THE important communication made by the renowned 

* German pathologist at the last meeting of the 
Berlin Medical Society 1s a severe shock to the opimons 
of those who expect that Koch’s mysterious lymph» will 
prove applicable uf every cafe of consumption Prof 
Virchow gives the result of his observations on twenty- 
one cases that have died, after tieatment with the lymph, 
up to the end of December Sinee then, sia or seven 
other cases have come under his notice, but have not yet 
been completely examined Of the twenty-one cases, 
sixteen were phthisical The remaining five included a 
case of joint tuberculosis, a case in which lung tuber- 
culosis was accompanied with carcinoma of the pancreas, 
another had empyema, the next had pernicious anzemua, 
shght changes in the lungs’ and tuberculous pleurttis , 
and, lastly, comes a case of tubercular inflammation of 
the arachnoid e 

It appears, from an examination of tlfese cases, that 
the lymph has an action æn tuberculosis of internal 
organs simular to that which itehas already been seen to 
exert on external portions of the body similarly affected. 
The signs of an intense imitation, such as redness and 
swelling, are very genefally to be met with , An excellent 
example of thig action 1s afforded by the above-mentioned 

* Reported an the Berliner ‘Rlmasche Wochenschrift, pe 
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case af ufffammation A the arachnoid Death occurred 


_ *after the fourth*inj€ction, and Prof Virchww las never 


seen go intense a hyperemia of the pia mater and brain 
as this case presented. After careful examination no 
regressive changes could be found im the tubercular 
tissues be 

The inflammatory changes met with in the varioms 
cases weres not confined to a simple hyperzemia, which 
might possibly be regarded as of a transitory natyre, but 
tissue changeS which promised%sto be of a more lasing 
nature were &lso to be met with The lymph glands near 
the afected pgrts, for instance, were found to be greatly 
enlarged eThe increase uf sife seems due to a rapid 
multishcation of thegcells in the medullary part of the 
glanc—a change which ıs characteristic of acute irrita- 
tions This is probabl¥ connectad with the increase ın 
the mmber of white blood-corpuscles that hasgrequently 
been found to folloy lymph injections and this, again, 
with ghe frequent infiltration by leucocytes of affected 
parts and their surrounding tissues 

Tke changes produced in the lungs themselves belong 
to two widely different categories Firstly, comes “caseous 
hepazization” That this can be actually caused by the 
injections 1s rendered highly probable by a very stnking 
case. in which infiltration only commenced after the treat- 
men: had ceased, and led to a caseous hepatization of 
almcst unique extent Sıx injections had been made on 
this patient, of which the last was made four weeks before 
his death Secondly, a “catarrhal pneumonia” is met 
with, sometimes alone, sometimes accompanied by the 
first-mehtioned change This form of pneumonia differs 
ffom ordinary catarrhal pneumonia in that it seems to 
legac to a rapid destruction of the lung-parenchyma, and a 
sort of cavity formation 

Tae most important conclusion that Prof Virchow 
puf forward 1s that the formation of new tubercles which 
has been met with in many of these fatal cases must be 
rates with great probabulity to the action of the lymph 
itse 

The appearance of new tubercles has already been 
observed apus and tuberculosis of the larynx Hitherto 
it Fas been asserted that the changes ın question were 
merely due to the action of the lymph on tubercular mate- 
riai latent in the apparently healthy tissues This view ap- 
pears to be no longer tenable, at any rate as a general 
exp.anation On serous membranes, which Virchow has 
always regarded as being best fitted for the observation 
of zhe early stages of tuberculosis, perfectly new sub- 
miary tubercles have been found, under conditions which 
maxe it scarcely probable that they dated from an 
earier stage of the disease All these tubercles were 
perfectly intact, even ın cases in which the injections had 
besh made several weekybefore There was nothing to 
support the suggestion that these tubercles had been in 
any way affected or harmed by the action of the lymph 

How can this outbreak of new tubercles be explained ? 

In a phthisical case which terminated fatally, four 
small tubercles, surrounded by a zone of well-maiked 
hyperemia, were found situated on a part of the peri- 
cardium that could in no way come ito contact with 
the lungs In this case a direct infection was impossible, 
ani we must suppose that, owing to the action of the 
lymph in breaking downgghe tubeicular masses in the 
luags, tubercle bacilh wre throwh into¢he circulation, 
ard thus reached the pericardium, where they succeeded 
In producing g metastatic infection 

In consequence of these and other simular observations, 
Pzof Virchow comes to the conclusion that the lymph 
skould not be employed*in cases in which one would 
expect some difficulty in excreting the tubercular matter 
set free by the treatment ° 

In forming an opinion as to the chnical bearing of 
these post-mortem appearances, Jt must be borne in mind 
tkat most, 1f not all, of these fatal cases were already in 
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an advanced stage before they came under treatment , 
and, from the practical powt of view, Virchcfy’s work 
merely adds to the evidence that 1s gradually agpumu- 
lating ın the Berlur*clinics, of the unsuitability of Koch’s 
lymph for advanced cases, at all events with the present 
methods of administration s 

For other considerations arise besıdeð that of the sfage 
of the disease Thus'I have good reason for behevihg 
that Koch’s treatment of congumption has been less suc- 
cessfu? at the Charité (ın which hospital Virchows twenty- 
one cases have occured) than in the othe: hospitals and 
clinics of Beilin It would be interesting to determine 
whether any difference in the details of the treatment at 
the various hospitals could help to explain the difference 
in the results The quantities of lymph employed and 
the fiequency of the injections are by no means unfform 
in the various hospttals 
the Friederichshaim appear to stand at the opposite ends 
of the scale in these respetts For the following details 
respecting these hospitals I am indebfed to a friend, who 
during the last month has been studying the resultsin the , 
various clinics At the Charité the injections appear to 
be administered more frequently andewah a more rapid 


. 
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For example, the Charité and® ® 


increase in the size of the doses than 1s the custom im the Si 


Friedrichshain Hospital Further, the largest dose ad- 
ministered to a patient at Friedrichshain seems almost 
always below that given at the Chanté, whilst the average 
dose given at the latte: hogpital also seems ggnerglly 
larger Naturally, ıt would be unwise to draw definite* 
conclusions until the details of gich a compayison have 
been thoroughly investigated, but whatever the explana- 
tion may be, I have good reasons for asserting that the 
results obtained at Friedrichshain have been far more 
favourable than those obtained at the Charité Not only 
do the milder cases seem to have made better progress at 
the former hospital, but the severer cases have less often 
had a fatal termination 

It would thus appear as if the dosage alone has a c@n- 
siderable influence upon the results obtained, even in the 
advanced cases which alone are the subject of Prof 
Virchow’s animadversion E H HANKIN 





THE RESEARCHES OF DR R KCENIG ON THE 
PHYSICAL BASIS OF MUSICAL SOUNDS} 


Ill 
e 

A FINAL proof, if such were needed, 1s afforded by an 

experiment, which, though of a striking characte 
will not necessarily be heard by all persons present, being 
only well heard by those who sit in certain positions If 
a shrill tuning-fork 1s excited by a blow of the steel mallet, 
and held opposite a flat wall, part of the waves which it 
emits strike on the surface, and are reflected This re- 
flected system of waves,as it passes out anto the room, 
interferes with the direct system As a result, 1f the fork, 
held in the hand be moved toward the wall or from it, a 
series of maxima and minima of sound will successively 
reach an ear situated in space at åny point near the line 
of motion, and will be heart as a serieSgof beats, the 
rapidity with which they succeed one another being pro- 
portional to the velocity of the movement ofthe fork 
The fork Dr Keenig is using 18 9z#é,, which gives well- 
marked beats, slow when he moves his arm slowly, quick 
when he mdves 1t quickly There are limits to the 
speed at which the human arm can be moved, and the 
quickest speed that he can give to his fails to make the 
beats blendtoatone But if h@will take sod, vibrating 
13 times as fast, and strike ıt, and move t away from the 
wall with the fastest speed that his arm will permit, the 


e 

* By Prof Sılvanus P Thompson (Communicated gy the author’ 

having been read tẹ the Physical Society of London, May 16, 1890 ) Con“ 
tinued from p 227 e 
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beats blend into a short low growl, a nén-uniform bne 
of low pit@, but sall*having true centinuity 
This first portion of my account of Dr Kecenig’s re- 
searche$ may then be summarized by saying that ın all 
ecircunffances where beats, either natural or artificial, can 
* be produced with sufficient rapidity, they blend to form a 
beat-one of a pitch corresponding to their frequency 


e ‘ 

I now pass to the further part of the researches of Dr 
Koenig which relates to the timbie of sounds Pyor to 
the researeh@ of Dr Keenig, ıt had been supposed that 
in the reception by the ear of sounds of complex timbre 
the ear took no account of, and indeed was incapable of 
perceiving, any differences ın phase in the constituent 
paitial tones For example, in the case of a note and its 
octave sounded together, it was supposed and believed 
that the sensation m the ear, when the difference in phase 
of the two components was equivalent to one-half of the 
more rapid wave, was the samegas when that difference 
of phase was one-qyarter, or three-quarters, or zero I 
had myself, in the year 1876, when studying some of the 
phenomena of binaural audition, shown reason for holding 
that the ear doeg ngvertheless take cognizance of such 
differences of phase ` Moreover, the peculiar rolling or re- 

* volving effect to be noticed in slow beats 1s a proof that 
the ear perceives some difference due to deference of 


phase Dr Keenig 1s, however, the first to put thissnatter 
on a distinct basis of obServations That such differences 
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of phase occur in the tones of musical instwwnents 1s 
certain ,they,arise imevitably in every ease where the 
sounds of subdivision are such that they do not agree 
rigidly with the theoretical harmonics Fig 5 depts a 
graphic record taken by DreKectng from a vibrating 
steel wire, 1g which a note and its octave had been 
simultaneously excited The two sounds were scarcely 
perceptibly different from their true interval], but the 
higher note was just sufficiently sharper than the true 
harmonft octave to gain about one wave m 180 The 
graphic trace has in Fig 5 been split up inte 5 pieces to 
facilitate insertion in the text It will be seen that as the 
phase gradually changes the ferm of the w@vegundergoes 
a slow change from wave to wave. Now, 1t 1s usually 
assumed that in the vibrations of Symmetrical systems, 
such as stretched cords and open columns of air, the 
sounds of gubdivision agfee with the theoretseal harmonics 

For example, it 1s assumed that when a stretched string 
breaks up into a nodal vibration of Your parts} each of a 
quarter its length, the vibration is precisely four times as 
rapid as the fundamental vibration of the string as a” 
whole This would be true if the string were absolutely 
uniform, homogeneous, and devoid of rigidity Strings 
never are so, and even if uniform and homogeneous, 
seeing that the 11gidity of a sting has the effect of making 
a short piece stiffer in proportion than a long piece, 
cannot emit true harmonics as the sounds of subdivision 

In horns and open organ-pipes the width of the column 
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. 
(which 1s usually neglected ın simple calculations) affects 
the frequengy of the nodal modes of vibration Wertheim 
found the partial tones of pipes higher than the supposed 
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These things being so, ıt 1s manifestly insufficient to 
assume, as von Helmholtz does in his great work, that 
all timbres possess a purely periodic character, with the 
necessary corollary that all timbres consist merely in the 
presence, with greater or less mtensity, of one or more 
members of a geries of higher tones corresponding to the 
terms of a Fourier series of ha®morfics When, there- 
fore, following ideas based on this assumption, von 
Helmholtz constructs a series of resonators, accurately 
tuned to correspond tosthe terms of a Fourier series (the 
first beng tuned to some furflamental tdhe, the second to 
one of a frequency exactly twice as great, the third to a 
frequency exactly three times, and so forth), and applies 
such resonators to analyze the timbres of various musical 
and vocal sounds, he is trying to make his resonators pick 
up things which in many cases do not exist—eupper partial 
tones which ate exact harmonics If, they are not exact 
harmonics, even though they exist, his tuned resonator 
does not hear them, or anly hears them 1mperfectly, and 
he 1s thereby led into an e1roneous appreciation pf the 
soynd under examination 
& Further, when in pursuance of this dominant idea he 
constructs @ system of electro-magnetic tuning-fork$, 
accurately tuned to give farth the true* mathematical 
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harmonics of a fixed series, thinking therewith to repro- 
duce artificially the timbres not only of the various 
musical mstruments but even of the vowel sounds, he 
fails to reproduce the suppoged effects The failure is 
inhertnt ın the instrument , for ıt cannot reproduce those 
natural ttmbres which do not fall within the circumscribed 
limits of 1ts imposed mathematical principle . 

Nothing 1s more certain than*that ın the tones of m- 
struments, particularly in those of such instruments as 
the harp and the pianoforte, in which, the impulse, once 
given, is not sustained, the relations between the com- 
ponent partial tones are continually changing, both in 
relative intensity and in phase ‘The wavelets, as they 
follow one another, are ever changing thei» forms: in 
other words, the motions are not truly periodic—thesr 
main forms may recur, but with modifications ever 
changing 

To estimate the patt play€dein such phenomena by 
mere differences of phase—to evaluate, in fact, the ım- 
fluence of phasesof the constituents upon the integral 
effect of a compound sound—Dr Koenig had recourse to 
the wave-sirvex, an earlier invention of his own, and of 
which the wave-disks which bave already been ‘shown 
are examples 

In the first place, Dr Keenig proceeded synthetically 
to construct the wave-forms for tones consigting of the 
resultant of a sgt of pure harmonics of gradually decreas- 
ing intensity The curves of these, up to the teath mem- 
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° ber of the series, werg carefully compounded graphically hae = 41s hk Anoe, A 
= è that f 
; first witlf Zero difference ©f phase, then with all the upper Tet for right ; and that the fae oe sae ee 
members shiftéd 8n one quarter, then wRh a @ifference | = Fis like that for differehce = 4, but eand Now 
° of a half-wave, then with a difference of three-quarters according to von Helmholtz, the sounds of all these four 
The results noman ye top line of curves in Fig 6, | curves should be Precisely alike, in spite of theiediffer- 
wherein it will be noticed that the curve for difference of | ences of form and position To test the matter, these care- ° 
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fully-plotted curves were set out upon the circumference issues, the maximum displacement of air will resul? when 
of a cylindrical band of thin metal, the edge being then ! the slit ıs least covered, or when the pomt of greatest 
cuf away, leaving the unshaded portion, the curve being , depression of the curve crosses the front of the slt The 
repeated half a dozen times, and meeting itself after pass- t negative ordinates of the curve correspond, therefore, 
ing round the circumference For convenience, the four | approximately to condensations Aur ıs now betng p- 
curves to be compared are set out upon the separate rims , plied to the slits, and when I open one or other of the 
of two such metallic cyhndrical hoops, which are mounted , valves which control the air-passages, you hear one or other r 












es 
`. —— , of thesounds It must be audible to everyone present 
. T coe a ` that the sound ıs louder and more forc.ble with a differ- 
_——_— EL ence of phase of į than in any other case, that produced 
Ap es H i Y , with 2 difference being gentle and soft in tone, whilst the 
Y ii Mi , curves of phase o and 4 yield tones of mtermediate 
P 4 quality Dr, Koenig found that, if he merely combined 
together in various phases a note and its octave (which 


was indeed the instance examined by me bwiaurally mn 
, 1876), the loudest resultant sound 1s given when the 
phase-difference of éhe combination ıs 3, and the mldes-ss! 
when 1t is 2 
Returning to Fig 6, 1n the second line are shown the 
carves which result from the superposition of the odd 
members only of a harmonic series of decreasing 
amplitude On comparing together the curves of the 
four separate phases, itis seen that the fon is identical 
, for phases o and 4, which show rounded waves, whilst 
, for phases į and # the forms are, also identical, but with 
sharply angular outhne These two varieties of curve 
are set out on he two edges Of the highest metallic 
circumference in the apparatus depicted iy Fig 7 The 
angular waves are found to yield a louder and more 
strident tone than the rounded waves, though, eaccording 
to von Helmholtz, their tones should be alike 
á A much more elaborate form of compound wave-siren 
a was constructed by Dr Koenig for the synthetic study of 
upon one axis, to which a rapid motion of rotation can these phase-relatiens Upon a single ax&, one behmd 
be imparted, as shown in Big 7 Against the dentellated ı the other is mounted a series of 16 brass disks, cut at 
egee of these 11ms, win@ can be blown through narrow | their edges into sinusoidal wave*forms These represent 
' mas connected to the wind-chamber of an organ-table : a harmonic series of 16 members of decieasing amplitude, 
a n apparatus (Fig 7) the fouy curves ın question are | there being just 16 times as many small sinuosities on the 
e four lowest of the set of six It will be obvious that, edge of the largest disk as there me of large sinuositigs 
as these curves pass ın front of the slits kom which wind on that of the smallest disk A photogwaph of the 
XO. L107, VOL. 43] z ° - ” 
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'apparatus is*now thrown upon the screen It is desgribed 


fully by, Dr Koewg in his volume “Quelques Expéri- 
ences,” @nd was*figured and degcribed in NATURE, vol 
XXVI 277 Against the edge of each of the 16 wave- 
disks wind can be separately blown through a slit This 
instrtment therefore fuimishes a fundamental sound with 
its first fifteen pure harmomcs It 1s clear that any 
deSired combinition ean be obtained by opening the 
appropriate stops on the wind-chest, and there are 
ingenious arrangements to*vary the phases of any of the 
separatetgnes by shifting the positions of the shits The 
following are the chief results obtained with this instru- 
ment If we first take simply the fundamental tone and 
its octave together, the total resultant sound has the 
greatest intensity when the difference of phase =} (z e 
when the maximum displacement of air occurs at the 
same instant for both waves) , and at the same time the 
whole character of the sound becomts somewhat graver, 
as if the fundamental tone predomurated more than in 
other phases The intensitf ıs least when ò=} If, 
however, attentioh 1s concentrated on the octave note 
while the phase is changed, its intensity seems about the 
same for d= as for 6=?, but weaker m all other 
positions Thw q@mpound tones formed only of odd 
members of the series have always more power and 
brilliancy of tone fer phase differences of $} and 7, than 
for o and 3, but the quality for } 1s always the same as 
for 3, and the quality for o 1s always the sam® as for 
2e Tpis corresponds to ghe peculiarity of the corre- 
sponding wave-form, of which the fourth line of curves in 
Fig 61s ap example Kor compound tones corresponding 
$o the whole series, odd and even, there 1s, in every case, 
minimum intensity, briliancy, and stridence with =}, 
and maximum with 6=} Inspection of the first and 
third lines of curves in Fig 6 shows that ın these wave- 
forms that phase which 1s the most forcible 1s that in 
which the maximum displacement, and resulting con- 
densation, is sudden and brief 

e@Observing that wave-forms in which the waves are 
asymmetrical—steeper on one side than on the othe:— 
are produced as the resultant of a whole series of com- 
pounded partial tones, it occurred to Dr Koenig to produce 
from a*perfect and symmetrical sinusoidal wave-curve a 
complex sound by the very simple device of turning into 
an oblique position the slit through which the wind was 
blown against it In F.g 8 is drawn a simple sym- 





Fig 8 


metrical wave-form, eg/upriv If aseries of such wave- 
forms is passed in front of a vertical sht, such as ad, a 
perfectly simple tone, devoid of upper parfials, ıs heard 
But by inclinfng the shit, as at ad’, the same effect 1s pro- 
duced as if the wave-form had been changed to the 
obhque outline e’g’l/n'pfr't'v', the sht all the while re- 
maining upright But this oblique form is precisely hke 
that obtained as resultant of a decreasing series of 
partial tones (Fig 6, a). If the syt be inclined in the 
same direafion as the forward movement of the waves, | 
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the quality produced 1s the same as if all the partial tones 
coincided at their origin, or with’ = o , while if inclined 
in the @ppostte direction the quahty $ that corresponding 
todé=% It ıs easy to examine whether the chagge of 
phase produces any effect on the sound Before you 1s 
rotating a simple wave-disk, ind air 1s being blown across 
its edge tHtough a sht Dr Keenig will now tilt the shit 
Mternately backward and forwaid On, tilting the slit 
forward to give 5 = o, you hear a purer and more perfect 
sound, and on tilting ıt back, giving ò = 4, a sound that 
1s More nasal and forcildt y 

All the preceding experiments agree thei in showing 
that differences of phase do produce a disginct effect upon 
the quality of compound%tones what then mu we say as 
to the effect on the timbre of the prgsence of upper partial 
tones or sounds of subdivision that do not agree with 
any of the true harmpnics? A® mistuneg, harmonic—if 
the tern 1s permissible—may be looked upon as a 
harmonic which is undergoing contgnual change of phase 
The mistuned octave which yielded the graphic amrve ın 
Fig 51sacase m pomt The wavelets are continually 
changing their form It 1s certain that in a very large 
number of musical sounds, instrumental and vocal, such 
1s the case 

It was whilst expe1imenting with his large compound 
wave-siren that Dr Koenig was struck by the circum- 
stance that under no conditions, and by no combination 
of pure harmonics in any proportion of mtensity or phase, 
could he reproduce any really stiident timbres of sound, 
like those of harmonium reeds, trumpets, and the like, 
nor could he produce satisfactory vowel qualities of tone 
Still less can these be pioduced satisfactorily® by, yon 
Helmholtz’s apparatus with electro-magnetic tuning-forks, 
in which there is no control over the phases of the cosn- 
ponents The question was therefore 1ipe for investiga- 
tion whether for the production of that which the ear_can 
recognize as a dzmbre,a definite unitary quality of fSne, 
it was necessary to suppose that all the successive wave- 
lets should be of similar form Or,1if the forms of the 
successive wavelets are continually changing, 1s 1t possible 
fo. the ear still to grasp the result as a umitary sensation ? 

If the ear could always separate :mpuie“harmonic or 
absolutely imharmonic partials from their fundamgntal 
tone, or 1f ıt always heard pure harmonics as an indis- 
tinguishable part of the unity of the timbie of a funda- 
mental, then we might draw a hard and fast line between 
mere mixtures of sound and timbies, even as the chemist 
distinguishes between mere mixtures and true chemical 
compounds But this is not so sometimes the ear 
cannot unravel fiom the mtegral sensation the mhar- 
monuious partial , on the othe? hand, it can often distin- 
guish the presence of truly harmonious ones Naturally, 
something wiil depend on the traiming of the ear, as 1s 
the case with the conductor ef an orchestra, who will 
pick out single tones from a mixture of sounds which to 
less perfectly trained ears may blend into a unitary sen- 
sation 

Dr Koenig accordingly determined to make at least an 
attempt to determine synthetically how far the eai can so 
act, by bulding up specific combinations pf perturbed 
harmonics or .nharmonic partials, giving rise to waves 
that are multyform, as distinguished from the uniform 
waves of a true periodic motion The wave-siren pre- 
sented a means of carrying tiss attempt to a result On 
the table before me ‘lie a nufber of wave-disks con- 
structed with this aim This will be successively placed 
upon the whirling table, and sounded bat I must warn 
you that the proper effects will only be perceived by those 
who are near the apparatus, and on front of it 

Upon the edge of the first of the series there has been 
cut a curve graphically compounded of 24 waves as a 
fundamental, together with a set of four perturbed har- 
monics of equal intensity The first harmenic consists 
of 49 waves (s x 24 plus 1), the second of 75 waves 


` 
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the ghird of ror (4 x 24 plus 5), the 


. 
{3 x 24 plus 3), 
27 ($ X 24 pifs 7) The resultipg cyrve pos- 


fourth of f 


, $ sesses 24 waves, no two of them alike in form, and some 


highly wregular ın contour The effect of blowing air 
through a slit against this disk ıs to produce a disagree- 
able sound, quite lacking in unitary character and indeed 
suggesting intermittence è 
The second, wave-disk is constructed with the same 
perturbed @armonics, but with their amplitudes diminish- 
ing m order. This disk produces similar effetts, ut 
with more oe to a unitar¥ character 
In the thifd disk there are also 24 fundamental waves, 
but there are go harmonics pf tye lower terms, the super- 
posed ripp&es being perturbed harmonics of the fifth, sixth, 
and seventh orders » Their numbers are 6 x 24 plus 6, 
7 x 24 plus 7, and 8 X 24 plus 8, being, in fact, three 
harmonics Chg fundamental 2$ This disk gives a 
distinctly dual soit of sound, for the ear hears the 
fundamental quite sqaparate from the higher tones, which 
seeme@n themselves to blend to a unitary effect There 
is also an inte1mittence corresponding to each revolution 
of the disk, like a beat 
The fourth disk resembles the preceding, but the gap 
between the fundamental and the three perturbed har- 
monics has been filled by the addition of three true 
harmonics This disk 1s the first in this research which 
gives a real timbre, though it is a pecuhar one it pre- 
serves, however, a unitary character, even when the slit 
1s tilted in either duection The 24 waves in this® disk 
all rake forward like the teeth of a circular saw but with 
muliform mpples upon them The quality of tone be- 
comes more crisp when the sht 1s tilted so as to slope 
across the teeth, and more smooth when ın the reverse 
digection 
The fifth disk, which 1s larger, has 40 waves at its edge , 
these are cut with curves of all sorts, taken hap-hazard 
frot various combinations of pure harmonics ın all sorts 
of proportions and varieties, no two being alike, there 
maxima and minima of the separate waves being neith 
isochronous nor of equal amphtude This disk gives an 
enti ely unmusical effect, amid which a fundamental tone 
is heard, acc@tmpanied by a sort of rattling sound made 
up of intermittent and barely recognizable tones 
F The sixth disk is derved fiom the preceding by select- 
“ing eight only of the waves, and repeatiug them five times 
around the periphery In this case each set of eight 
acts as a single long curve, giving beats, with a slow 
rotation, and a low tone (accompanied always by the 
iattling mixture of higher tones) when the speed is 
increased 

The seventh disk was cofstructed by taking 24 waves 
of perfect smusoidal form, and superposing upon them 
a series of small ripples of miscellaneous shapes and 
irregular sizes, but withouteessentially departing from the 
man outline This disk gives a timbre in which nothing 
can be separated from the fundamental tone, either with 
vertical or tilted sht » 

The eighth and last disk consists of another set of 24 
perfect waves, from the sides of which inegular ripples 
have been qarved away by hand, with the file, leaving, 
however, the summits and the deepest parts of the 
hollows untouched, so that the maxima and minima are 
isochronous and of equal amplitude This disk gives also 
a definite timbre of its qyv#, a littge raucous in quality, 
but still distinctly having a musical unity about it 

We have every reason, therefore, to comclude that the 
ear will recognye as possessing true musical quality, as a 
timbre, combinations in whych the constituenés of the 
sound vary in their relatye intensity and phase from 
wave to wave 

What, then, 1s a tmbre? Dr Koenig would be the 
first to recognize that these last exper:ments, though of 
deepest intertst, do not afford a final answer to the 
question ,We may not yet be 1m a position to frame a 
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new? definition 2s te what constituies.a timbre, but we 
may at least conclude that, whenever that definftion can 
be framed, ıt will at least include several varietyss, mm- 
cluding the non-pestodic kinds with multiform waygs, as 


*, 


well as those that are trul¥ periodic with uniform waves. ° 


We must not on’ that account, however, rus# to the çon- 
clusion that the theory of von Helmholt® as to the nature 
of timbre has been ovérthrown The corrections intfo- 
duced into lunar theory bŷ Hansen and Newcomb have 
not overturned the splendid genezalizationsge Newton 
What we can and must confess 1s that we now know that 
the acoustic theory of von Helmholtz is, hke the lunar 
theory of Newton, correct only as a first approximation, 
It has been the distinctive merit of Dr Koenig to indicate 
to us the magnitude of the correcting terms, and to 
supply us not only with a rich store of experimental facts 
but with the meanseof prosecuting the research synthetic- 
ally beyond the point to which he himself has attained 

In thanking Dr Koeni® for the couitesy which he 
has shown to this Society m bringing ®ovei his apparatus 
and in demonstrating its use to us, we must join in con-, 
gratulating him on the patience, peispicacity, and slall 
with which he has carried out his researehes We know 
that his exceptional abilities as experimentalist and 
constructor have done more than éhose of any other 
investigator%o make the science of experimental acoustics 
what ıt &s to-day , and we must unjte m wishing him long 
life and prosperity to complege the great work on, whgch 


already he has advanced so far * 





THE GEOLOGY OF ROUND ISLAND 


OTANISTS have been a little perplexed as to the 
exact geological age of some of the islands in the 
Indian Ocean, and the current statements on the subject 
are by no means accordant Any exact .nformation on 
the subject seems, therefore, worth placing on record @ 
Round Island is a minute island, about two mules in 
diameter, which lies north-east of Mauritius, and about 
13 miles distant It was visited last November by Mr 
Wilham Scott, Assistant to the Director of Forests and 
Botanical Gardens, Mauritius, accompanied by Sugeon 
H H Johnston 
There ıs only one point where landıng can be effected 
ın calm weather, the end of November was therefore 
chosen foi the visit as being the best season for landing 
Unfortunately, the season at this time was very dgy,so that 
the whole of the vegetation was in a dormant state, and 
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little could be done in,the way of procuring good specail 


mens 

“The only trees,” Mr Scott wiites, “of any size to be 
found on the island, are the Palms —Latanza Loddigesit, 
Liyophorbe amaricaults, Dutyosperma alba, var aurea, 
and the screw-pine Pandanus Vanderiaceschi These 
trees look stunted, and grow in clumps mixeg up together 
where any root-hold 1s tobe found Tnere were only at 
that tıme two or three grasses to be found, and these 
were in a very dry state One or two Passifloias [piob- 
ably introduced] and Asclepradaceeewere also found On 
these two latter, thè wild goat8 which inhabit the island 
in hundreds, appear to exist ” 

Mr Scott made a very careful collection of the rocks 
composing the island His specimens were sent to Kew 
and were submitted to Prof Ju@d, FRS, who very 
kindly examined them He furnished me with the 
following report, which he has kindly alléwed me to 
pubhsh W T THISELTON DYER 

Royal Gardens, Kew, Decembes4 


Science Schools, South Kensitgton, SW, , 

September 29 
MY DEAR DyFR,— “Immediately upon myeteturn to 
town I have, as b promised yop, examined the specimens 
e 
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from Round Island, with the notes, on*the same ty Mr 
Scott. My coné@lusions areas follows — 

The rocks of the island appear to be entirely of organic 
or vdicanic origin PA 

Tit lower part of the ıslænd consists of a lımestone 
made up o& shell and coral (*) detrituss cemented into a 
hard and crystallme, rock (see specimens I, 3, 15) 
Masses of this rock of greater hardness than fsual seem 
to have resisted denudation,sand stand up as pinnacles 
among „the overlying stratifjed tuffs (specimen 14) 
Fissures iff the various rocks are filled with a stalagmitic 
deposit of calcic carbonate (specimen 8) But the great 
mass of the island would appear to be made up of strati- 
fied palagontte tuffs, some coarse-grained, others very fine- 
grained These palagonite tuffs, which closely resemble 
theesimilar rocks in Sicily and Iceland, are very beautiful 
and interesting varieties , and, besides the hydrous basic 
glass known as palagonite, conta various beautiful 
EN and other minerals specimens 4, 5, 6, 7, 9, 10, 
II, 12 e 

The lavas associated with these tuffs appear to occur 
both as ejected blocks and in lava-currents, and consist 
of a ae scomaggous basalt rich in olive (specimens 2 
and 13 

These are the genetal facts concerning the structure of 
the island which are revealed by a generale examination 
of the specrmens with Mr Scott’s intefesting notes 

I return these last “vith, this letter. The specimens I 
r@&auf for the present, as Some among them will, I think, 
repay a minuter study than I have yet been able to afford 
gime for ® y Joun W Jupp 
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: NOTES. 

THE Medals and Funds to be given at the anniversary meeting 
of the Geological Society of London on February 20 have 
geen awarded by the Council as follows the Wollaston Medal 
to Prof J W, Judd, F R.S , the Murchison Medal to Piof 
W C Brogger, of Christiania, the Lyell Medal to Prof. 
T McKenny Hughes, F.R S , and the Bigsby Medal to Dr 
G M. Dawson, the balance of the Wollaston Fund to Mr R 
Lydekker , that of the Murchison Fund to Mı R Baron, and 
portions of the Lyell Fund to Messrs C J Forsyth Major and 
GW Lamplugh 


AT the meeting of the Institution of Civil Engineers on 
Tuesday, »M. Carnot, President of the French Republic, was 
elected an honorary member 


Tue forty-fourth annual general meéting of the Institution of 
Mechanical Engmeers will be held on Thursday evening, 
January 29, and Friday evening, the 3oth, at 25 Great George 
Street, Westminster The chair will be taken by the President, 
Mr Joseph Tomlinson, at half-past seven p m on each evening 
After the presentation of the annugl report, and the transaction 
of other business, the followmg papers will be read and dis- 
cussed, as far as time peamits —-On some different forms of gas 
furnaces, by Mr Bernard Dawson, of Malvern , on the mechan- 
ical treatment of mouldingesand, by Me Walter Bagshaw, of 
Batley , fourth report of the research committee on friction 
experimgnts on the friction of a pivot bearing 


Tux Royal Microscapical Society will hold ıts annual meeting 
on Wednesday evening, the 2ist inst, ay 8 o'clock The 
Piesident wyl deliver an address 


THE annual general meeting of the Royal Meteorological 
Society will be held at Z% Great George Street, Westminster, on 
Wednesday, the 21st mst ,at 815 pm It will be pfeceded by 
An ordinary meeting, beginning at 7 p m , at which the following 
papers will be read —Note on a pecufiar development of ¢irrus 
cloud observed in Southern . Switzerland, éy Mr Robert H 
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Scott, F RS , and some remarks @n dew, by Colonel W F - 
Badgley, F R Met Soc è 


THE Council of the Royal Meteorological Society have ` 
arranged to hold at 25 Great Ggorge Street, Westminster, from 
March 17 ġo 20, an Exhibition of ram gauges, evaporation 
gpuges, percolation gauges, and kindred instruments The Ex- 
hibition Committee invite co-operation im @his . undertaking 
They will also be glad to show any new meteorological instru- e 
m€nts or apparatus invented, or first constructed, since last 
March, as well as photographs and drawings possessing 
meteorological imterest Anyone willing to co-operate in the 
proposed Exhibition shoufä furnish Mr Wilham®Marnott, the 
Secretary, not later than February 10,gwith a list of the articles 


he will be able to contribute, and arestimate of the space they 
a @ 


will require ° on 
$ 


THE Sanitary Institute has made grrangements for a course 
of sixteen lectures for the special instruction of those @ho may 
wish to obtain knowledge of the duties of sanitary officers 
These lectures, which will be a continuation of previous courses, 
will be delivered at the Parkes Museum, and will be illustrated 
with diagrams, drawings, and models The first lecture will 
be given on January 30 by Sir Douglas Galton, who will deal with 
ventilation, warming, and lighting Among the other lecturers 
willbe Mr H Law, Dr Louis Parkes, and Prof W H Corfield. w 


DR Symes THOMPSON will deliver at Gresham College, on 
January 20 and the three following days, a course of four lec- 


tures on the preservation of health He will deal with questions z 


relating to healthy homes, healthy schools, and the early detec- 


tion and prevention of disease . 


Mr A SIDNEY OLLIFF, late assistant m the Museum, 
Sydney, has been appomted to the newly-instituted office of 
Government Entomologist in the Department of Agriculture, . 
New South Wales 
insects affecting fruits and crops, whether injurious or beneficial, 
and publishing reports on the results for the ynformation of 
farmers and horticulturists According to thetfest news as to 
the new insect pest, Mr. Olliff will not lack employmente 


M PATOUILLARD „has been elected President, and MM. 
Prillieux and de Seynes, Vice-Presidents, of the Société Myco- 
Jogique de France 


THE death 1s announced of M Clavaud, Professor of Botany 
at Bordeaux, author of the ‘* Flora de Ja Gironde,” of which 
twp parts only have appeared, @mbracing the Thalamzflore and 
the Calye:fore The work ıs chaiacterized by its beautiful 
plates, and by the attempts to place on a scientific basis the 
genetic relationship of the variou$ species with one another 


His duties will be chiefly the study of ® 


Mr Grorce W. ORMEROD, of Teignmouth, died on œ 


January 6, at the age of eighty He had been a member of the 
Geological Society of London for fiftyeight years, and geologists - 
owe much to him for his classified index to the Quarterly 


Journal and other publications ° 


ACCORDING to a telegram from Rusk, Texas, two sharp 
earthquake shocks were fel® there on January 8 Chimneys 
were thrown to the grgund, ang people awakened by the violence 
of the oscillatfons 


AT the meding of the French Meteorological Society on 
December 2, M Angot communicated the results of comparisons 
of the pressure and temperature observations at the Eiffel Tower 
during 1889 with the low-leve stations The night maxima 
and minima of pressuie are less marked on the Tower than at 
the lower levels, as 1s also the case with mountain observations, 
and inversely for the day maxima and mimmma® For individual 
readings smalf yanable differences were found between the actual 
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` pressure at the summit and théfressure calculated from observa- 
tions at the base “Generally, during rapid falls Sf thé baro- 
° meter, tae true pressure at the summit is lower than the 
calculated value, and higher wehen the barometer is rising 
The temperature observations will be referred to su¥sequently 


At the meeting of December 16 a discussion took place upon the® 


trustworthinesgof Aheroid barometers, owing to their not always 
eimmediately returning to their origimat condition after a sydde 
rise or fall Th balance of opiniorfevas m their favour M 
Doumet-Adansof communyated an account of a tornado at 
e Fourchambault ongOctober 1, 1890, Its sudden appearance 
there 1s suppd8ed to be due to one of a series of bounds and 
rebounds which these meters are sometimes reported to make 
. M Angot was elected President of the Society for the ensuing 
year oe 
La Nature af January g describes a useful recording baro- 
meter bight out by MM Redier and Meyer In the upper 
part ofa case with glass front 1s an aneroid, the elastic cover of 
which is connected with a metallic slip projecting over rotated 
paper below At the end of this shp 1s a conical mk-holder 
with perforated point Three times in the hour this descends 
to make a dot on the paper, and the dots form a curve of the 
variations of pressure The instrument goes eight days without 
exeeding attention For observers who do not want to keep a 
long record, but merely to compare the variations of the gay 
with those of a few days previous, a recording cylinder with 
»smootk white surface 1s supplied, on which the record can be 
wipe%opt This number of Za Nature has also an account of a 
new steam carnage for ordinary roads, which appears to work 
satisfactorily 


In his presidential address to the Queensland Royal Society, 
delved on November 22, 1890, Mr W = Saville-Kent spoke 
Strongly in favour of the establishment of a well-appointed 
, Zoological station and marine biological laboratory ın Queensland 

* The best site, he said, would be Thursday Island Situated in 
Torres, Straits, gt a distance of twenty miles only from Cape 


Tue Russian painter Snlof has for som® tme been gngaged 
ın painting tke portraits of typical” representatives of the various 
races included in the Russian Empire In carrying ouf his 
purpose, he nas undertaken many long journeys, and W@has 
now a small gallery*’which ought to be of considerable value 
from an anfhropological as well as fom an®artistic pomt Bf 
view In the cunent number of Globus there 1s a good repro? 
duction of one of these portrai's® ft represents with much force 
and insiglft a Kasak-Kirghiz * aw 


THE director of the central dispensary at Bagdad has sent to 
La Nature a specimen of an edible substance which fell during 
an abundant shower ım the neighbourhood of Merdm and 
Diarbékir (Turkey 1n Asia) ın August 1890 The rain which 
accompanied the substance fell over a surface of about fen 
kilometies in cncumfertnce The inhabitants collected the 
“t manna,” and made it into bread, which is said to have been 
very good and to have been easily digested The specimen sent 
to La Natse 1s composed of small sphkérules , yellowish on the 
outside, ıt 1s white within Botanists who have examined it 
say that ıt belongs to the family of lichens linon as Lecanora 
esculenta According to Decaisne, this lichen, which has been 
found in Algeria, is most frequently met wiih on tne most and 
mountains of Ta&tary, where it hes among pebbles from which 
it can be d&tinguished only by experienced observers It 1s also 
found in the desert of the Kirghezes The traveller Rarra 
brought to Europe specimens of a quantity which had fallen in 
several districts of Persia at the begmeing of 1828 eHe was | 
assured that the ground was covered with the substance to the * 
height of two decimetres, that animals ate it eagerly, and that it 
was collected by the people In such cases it 1s supposed to 
have been caught up by a waterspout, and carried along by tne 
wind 


Mr E W Cartier writes in the current number of the 
Entomologist that one of the most remarkable featmes of the 
entomological record of 1890 was the extraord'nary abundance 
of autumn larve Ina garden in Norwich, where he was stay- 


York Peninsula, with a climate far more temperate than that of | ing during the month of September, everything was infested with 


the maiflafid, and serving as a weekly o1 bi-weekly port of call 
ta various lines of mail-steamers, this island ıs ‘‘a perfect 
patadise for the naturahst’ In ıt ıs the central depot of the 
Torres Straits pearl and pearl shell and the déche-de-mer 
fisheries Mr Saville-Kent 1s of opinion that the acq urement 
of accurate knowledge concerning these products, with the 
application of approved methods of scientific culture, would 
very soon immensely increase thei? export value . 


* In the current number of the Revue Sceentefigue, M Hermann 
Fol hasan interesting paper on what he calls the resemblances 
between husband and wife The fact that such resemblances 

oo, 


are not uncommon has often been noted, but the usual idea is 

that when they occur they are to be explained by the influence 
*which husband and wife exert on one another ın the course of 

years M Fol, however, maintains that in a large number of 
» cases there 1s a more or less striking likeness from the begin- 
ning, and he draws the conclusion that ın such mstances the 
mutual attraction which leads to mmrriage is due to the qualities 
the lovers have m common, not p those ın which they differ 
His attention was first directed*to the subfect m ice, which 1s 
visited by many newly-married people He was so struck by 
the .esemblances which he observed, or thought he observed, 
that he obtained the photographs of 251 couples who were not 
personally known to him, and 1p each case carefully noted the 
appearance of husband and wife’ The general results he presents 
as follows — 


Couples Resemblances Non‘:esemblances Total 
Per cent Per cent 
Young 132 about 66 66 66 „about 33%33 198 
Old , 8 4, 7170 15, 28 30 53 
. 
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larvæ, even to the ferns, which were in many cases almost 
entirely stripped of their green parts The many-coloured larve 
of Orgyza antigua (the common vapourer) were by fai the most 
abundant, proving a perfect nuisance by their curi®us habit of 
constantly flinging themselves to the ground, from a wisteria 
arbour which spans the path What could induce the ifsects to 
act mm this manner he was unable to ascertain, as there was 
nothmg but an iron gardeh-seat and the pebbles of the path to 
tempt them This falling was not produced by wind or birds, or 
any other obvious cause, for, during perfect stillness of all their 
surroundings, they would fall by dozens upon the unfortunate 
occupants of the garden-chair Nor was the habit confined to 
any particular age or period of the larva’s existence, for among 
those that fell were small, large, and mtermediate-sized 1n- 
dividuals Moreover, this habit caused # great mortality among 
them, for they were no sooner fairly dowg than they began to 
make for a white-wash@l wall whiche forms one boundary of the 
path, and attempt to climb up again to the arbou#from which 
they fell It so happened that many small garden spidgis had 
elected to weave their webs from this wall to the 1ron frame- 
work of the arbour, and as the larvee carfe to this part of their 
journey they often Became entangled in the webs, w ae captured, 
ard preyed upon by the mall spiders 

THE Zoologist for January contains, an interesting paper, 


by Messrs ,W E Clarke and E H Barrett- Hamılton, on the 
Iash rat, which 1s ‘fa melanistic form of Mu? decumanus” 


The authors point out, that this creature has a peculiar” . 


In Ireland ıt ıs wid@y distri- 
The ony known Bnitish localities 
e 


geogiaphical distribution 
buted, and not råe 
° 


rad 
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in which tt, occues @re in the Outer4iebrides, where it has 
long been known to the inhabitants, and whence the authors 
have &xammed three specimens It would appear to be quite 
unknOWn on the mainland of Brftam, where all their endeavours 
to procure Specimens have failed, though “they would not be 
surprised to hear 8f the oecurrence of a melanism of go common 
a‘creature as the brown rat On the continent of Europe the 
only instance of the occurrence of black varieties of Mus decu- 
manus kfma to the authors is tl one recorded by £ Milne- 
Edwards (Ann Sc: Nat, 1871, xv art 7) for Pans, where, in 
1871, ıt had been known for twenty years in the menagerie of 
the Museum, and 1s described as abundant and increasing in 
numbers 


Pror J MARK BALDWIN, writing in Sence on ‘‘ infant 
psychology,” pomts out that this braneh of inquiry has the 
great advantage of offering opportunitigs for the use of the 
experimental methgd In experimenting on adults, psycho- 
logists are confronted with the difficulty that reactions are 
broken at the centre, and closed again by a conscious voluntary 
act The subje¢ pars a sound, identifies it, and presses a 
button What goes on between the advent of the incoming 
nerve process and the discharge of the outgoing nerve process? 
Something, at any rate, which represents a brain frocess of great 
complexity Anything ghat fixes this sensori-motor cSnnection, 


s owsinplifies the central process, in so far gives greater certainty 


Mmmm nass of scientific information 


to the results For this reason, experiments on reflex reactions 
gre valualsle and decisive®vhere similar experiments on voluntary 
reactions are uncertain and of doubtful value The fact that the 
child consciousness 1s relatively simple, and so offers a field for 
mort fruitful experiment, 1s seen in the mechanical reactions of 
an infant to strong stimali, such as bright colours Of course, 
this 1s the point where originality may be exercised m the de- 
vising and executing of experiments After the subject 1s a 
fttle better developed, new experimentation will be as difficult 
here as in the other sciences , but at present the simplest pheno- 
mena of child life and activity are open to the investigator 


Tue ‘ Year-book of Pharmacy” has just been published It 
contains abstracts of papers relatmg to pharmacy, matera 
medica, and chemistry, cpntributed to British and foreign 
Journals from July 1, 1889, to June 30, 1890, with the trans- 
actions of thé British Pharmaceutical Conference at the twenty- 
seventh annual meeting, held at Leeds in September 1890 
The volume has been carefully compiled, and presents a great 
Its utility 1s greatly increased by 
a full zndex 


Messrs IMRAY AND SON have issued, fo. the use of 
candidates preparing for the Board of Trade examinations, a 
syllabus of examination in the laws of compass deviation and 
m the means of compensating it, with explanatory notes and 
answers, by W H Rosser Tite paper was written as an 
appendia to the author's f‘ Deviation of the Compass, considered 
practically ” 


Messrs DULAU AND Cœ have issue a catalogue of zoo- 
logical and falzontological works which they are offering for 
sale The list includes many valuable books 


THE cadmium and magnesium analogues of zinc methide and 
ethide have been prepaied and investigated ky Dr Lohr in the 
laboratory ofeProf Lothar Meyer at the University of Tubingen, 
and an account of the work 1s published? in the latest number of 
Liebigs Annalen Theealkyl compounds of cadmium and mag- 
nesium have formed the subject of several previous yesearches, 
but the results hitherto obtained have been mainly negative, and 
nothing was known with certamty concerning them „The 
methide af ethide of cadmium are liquid bodies, spontaneously 
nflammable when gently wasmed The skular compounds of 
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magnesium are, contrary to expecfAtion, solid substances, which 
possess the almost unique property of Being spontaneously m, 
flammable ın carbon dioxide gas, as well as ın ar, beingeapable 
of actually extracting oxygen figm its most stable combination 
with carbone Cadmium methide was obtained by the following 
yeocess —Metallic cadmium, either in filings or pieces of sticks, 
was placed in a tube closed at one end tog&theg with a thin 
glass bylb containing methyl 1odide The tube was exhausted e 
by the Sprengel pump andstealed It was then Meated to 110° C 
for 24 hours At the end of this timg all the m@thyl 1odide had 
disappeared, and the tube contained a crystallyae mixture of cad- 
mium 1odide and cadmium methyl 1odide, Cd(CH,fM, and gaseous 
ethane, C,H,, at high pressure Aftewopening the tube so as to 
permit of the escape of the ethanegthe crystalline residue was 
subjected, to dry distilfation, when the temperature of the’ 
paraffin bath in which the tube was heated reached 260° a small 
quantity of a liquid distilled over, and’ was caught m ayreceiver 
filled with carbon dioxide Ten similar experiments were made, 
and the total product of this liquid was fractionally distilled in a 
small apparatus also filled with carbon dioxide By this means 
the greater part of the admixed methyl 1odide was removed, and 
a heavy residual liquid obtained which was found to consist 
mainly of cadmium methide, Cd(CH3). Cadmium methide 1s 
a clear heavy liquid of most unpleasant odour, violently affecting 
the respiratory organs, and producing a most persistent nauseous ® 
met@llic taste in the mouth It boils at about 105° C On gently 
warming 1t spontaneously inflames, burning with a brillant sooty 
flame producing thick clouds, which, according to ¢he amount * 
burnt, take a dark green or a reddish-brown_tmt It oxidizes 
very rapidly to a white mass of ethylate, Cd(OCH,), It reacts 
most violently with water, producing great heat, and evolving 
marsh gas Dilute hydrochloric acid acts similarly, methane 
being evolved and cadmium chloride formed 


Cd(CH,), + 2H,0 = COH), + 2CH,, 

Ca(CHy)y + 2HCL = CdCl, + 2CH, 
The liquid solidifies to a white crystalline mass when the vessel 
containing 1t 1s immersed in a freezing miXfure Cadmium 
ethide ıs prepared with greater difficulty than the methade It 
is aliquid much resembling the methide in properties Mag- 
nesium methide ıs a sold obtained, mixed with magnesium 
lodide, when magnesium filings or ribbon are heated in a sealed 
tube with methyl iodide and acetic ether, methyl iodide alone 
having no action It is also obtained mixed with globules of 
mercury when magnesium ıs heated with mercury methide in a 
sealed tube Its most remarkable properties are its intense 
action with water, incandescence usually occurring with ignition 
of the evolved gas , and its spontaneous infammability in.cai bon 
dioxide, the combustion being ac@ompanied by beautiful scintilla - 
tions The ethide is a very similar substance 


Tue additions to the Zoological Society’s Gardens duung the 
past week include two Toque Monkeys (Macacus peleatus), a + 
Starred Tortoise (Testudo stellata) from Ceylon, presented by 
Mr W J Bosworth, a Peregrine Falcon (Felco peregrinus), 
Bntish, presented by Mr A C Ionides, a Humbgldt’s 
Lagothrix (Lagothrix humbeldtz) from the Upper Amazons, 
purchased 
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OUR ASTRONOMICAL COLUMN 


SPECTROSCOPIC OBSERVATIONS OF Sun-spors — The 
Monthly Notices of the Royal Agronomzcal Society for December 
1890 contains the main conclusions deduced by the Rev A L 
Cortie, S J , fiom the sun-spot observations made at the Stony- 
hurst College Observatery in the years 1882-89 The region of 
the spectrum in which observations have been nade 1s between 
the Imes Bant D The widening of the lines in the sun-spot 
spectra observed has generally been reckoned in tenths of their 
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normal breadth, gnd, are Gassified as “ widened,” ‘more 
. widened,” and ‘f most widened,” for comparison amoñg them- 
selves ¢ At South Kensington only the six most widened lines 
in the spectrum of a sun-spot are recorded, hence the two sets of 
observations are not easily comparable The mteryal 1882-89 
has been divided into two periods ın the discussion, Sviz the dis- 
turbed period of solar activity extending from 1882-86, and tl 
quiet period g886%89 
e _ Inthe disturbed period only one of the fifty-three iron Jines in 
the region B—I9 was observed to hawg a mean widening Durg 
the quet perd, however, many more iron lines appeared 
among the more widened® In this particular, therefore, Father 
Cortie’s results comfirm the conclusiongarrived at by Prof Lockyer 
ın 1880 frofi a similar discussion With respect to other 
substances, the observatiens show that seven out of the eleven 
titanium lines in the regiongstudied were very much affected in 


e e the spot spectra gt both periods, thes lines most persistently 


widened being among the faintest Fraunhofer lines, a@d among 
the brighter ,of the mejallic hnes The mean widening of 
calciumylines increased slightly during the minimum period 
Sodium lines were much affected in the maximum epoch, 
especially in the large spots Several lines given by Angstrom 
as ‘‘telluric” have been seen widened The C lne has often 
appeared less dark over sun-spots, but when bright the reversal 
was generally due to facule between the spots From a total 
of 2088 individual observations of other lines ıt 1s concluded that 
(1) About the maximum period a great number of faint lines not 
in Angstrom are to be seen in sun-spots (2) Such lines are not 
æ seen exclusively ın maximum spots, but reappear ın minimum 
spots when they are large (3) Some faint lines which have 
been persistently watched are to be seen greatly widened in 
every aaa a large or small, whether in the disturbed or quiet 
period (g) The mean widening of all the five bright chromo- 
sph@nt lines comeident with unknown Imes in this region has 
been low A Browning automatic spectroscope with a dispersion 
of twelve prisms of 60° was used for the observations 


TURIN OBSERVATORY —Some publications of interest have 
recei@ly been issued from this Observatory Signor Porro gives 
- “the results of observations of the magnitude of the star U (Nova) 


* © Ononis throughout a whole period of variation On November 21, 
s 


1889, the star was 8 81 mag , on April 28, 1890, it was 8 80, 
and a maximum magnitude = § 80 was observed on January 21, 
1890e Mr Chgndler has given the period of this variable as 371 
days, with a maximum on December 7, 1885 Signor Porro 
finds that hl" observations made in 1885, in conjunction with 
pore now given, indicate a period of 378 5 days from the epoch 

ecember 7 

A large number of determinations of the latitude of Turin has 
also been made The mean of 120 observations results in the 
value @ = 45° 4# 7” 942 +o” 029 ©The observations do not exhibit 
the periodic variation observed m the latitude observations made 
at Berlin, Potsdam, and Prague 

Convenient ephemerides for she sun and moon im 1891 have 
been calculated for the meridian of Turin by Signor Aschferr 
The meteorological observations made in 1889 have been 
tabulated by Dr G B Rizzo 


. t 

Tux DUPLICITY oF a Lyræ —The duplication of the K line 
m some photographs of the spectrum of Vega taken by Mr A 
Fowler, and from which he inferred that the star was a spectro- 
scopic double of the 8 AMurige type, has not peen confirmed by 
photographs taken by Piof Pickering, Prof Vogel, and MM 
Henry Some other explanation must therefore be found to 
account for the phenomenon 
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RDINARY coal gas of an allummating power of 14 to 16 
candles caw be produced at a fairly low tate, but if a 
higher quality 1s required consid@rable additional expease has to 
be incurred in order to enrich it Up to now, the material 
almost universally employed for this purpose has been cannel, 
but as this article 1s .apidly rising 1n price, and the best qualities 
are not easily obtainable, attention 1s being seriously directed to 
other means of dringing up the illummating powerof gas This 
question of enrichment has been the study of invwentois from the 
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earliest days of the gas Niustry The methods employed for this 
purpose may be classified as —(z) The carburetting of low- 
power gas by impregnating ıt with the vapour of volatile hydro- 
carbons (2) Enriching the gag by vapours and permanepagases 
obtained by the degomposition ot the tar formed at the same 
time as the gas (3) Mixing with the coal gas, of gas obtained 
by decompesing crude oils by heat (4) Mixing with the coal 
gas, water gas which has Been highly carburetted by passing ¢t, 
with the vapours of various hydidta.bons, through superheaters, 
In ordereto give permanency fp the hydrocarbon gases 

In the first method, many points have to be taken into con- 
sideration, as the hydiocarbons which have from ume to time 
been used for this purpose, vary so greatly ın composition, a 
very volatile naphtha, although it evaporates quickly, and large: 
quantities of its vapour are taken up by the gas, often giving a 
less increase of luminosity than a heavier hydrocarbon of which 
but little 1s vaporized ê 

The great trouble Which presented itself in the older car- 
buretting systems was that all the commercia. samples of 
naphtha are mixtures of vari@us hydrocarbons, each having its 
own boil.ng-point, and that therefore, whe# used in any of the 
old forms of carburetteis, they gave up then more volatile con- 
stituents very freely at the beginning of the experiment, while * 
the amount rapidly dimmushed as the boiling-pgint of the residue 
became higher, so that when 2113 cubic feet of poor coal gas 
were passed through a naphtha having a specific gravity of 
o 869 and a being pomt of 103° C , the t&mpeature during the 
experimegt being 22%C , the first 80 cubic feet of gas took up 
23 2 gizins of the naphtha, while theglast 450 cubic feet only 
touk up 7 3 grains Another diffeculty found was the iacregse 
of evaporation with the mse in the temperature of the gas, as * 
with an ordinary form of carburettey exposed to agmospheric 
changes, the enrichment of the gas, which reached 54 4 per cent» 
in summer with an average temperature of 22° C , fell m winter 
to only 22 per cent with an average temperature of 3°C Of 
course, 1n these carburetters a good deal depended upon the form 
of apparatus , and xt was found, on trying different shapes with 
the same naphtha, that when the gas merely flowed through a 
box centaining a layer of it, only about 3 2 grains were taken 
up, while with a carburetter in which the naphtha was sucked 
up by cotton fibre, so as toexpose a large surface to the gas, 
much as 22 to 23 grains were absorbed One of the most 1m- 
portant points noticed during these experiments was, that 1t was 
only a poor gas which could be enriched in this manner, and 
that ıf a rich cannel gas was passed thiough the naphtha, it 
became robbed of some of its uluminating power 

Tt must be clearly borne in mind, ın approaching this subject, 
that the evaporation of a hydrocarbon into a permanent gas— 
z e , a gas which does not liquefy within the ordynary range of 
temperature—is a question neither of specific gravity nor of 
boiling-point, although the latter has more to do with it than 
the former Itis purely a question of vapow tensifn Most 


r 


. 


liqu.ds, when left to themselves ın contact with the atmosphere m 


gradually pass into the®state of vapour, and disappeai , an 
those which evaporate most quickly are said to be most 
voletule If ether, for example, ıs dropped upon an exposed 
surface, ıt at once disappears, and causes, by tts evaporation, 
considerable cold , ard the lightest forms of naphthas do the 
very same thin But although this evaporation takes place 
with rapidity with liquids of low boiling-point, yt must not be 
forgotten that even marfy solfds have the same property—naph- 
thalene, camphor, and 1odine being cases ın point It must also 
be remembered that evaporation occufs over a very wide range 
of temperature, but that for each substance there 1s a limit 
below which evaporaton does noteeem to take place So that, 
when considering the suitability of a liquid for ærburetting m 
this way, it ıs far more important to determine its vapour tension 
than its specific gravity or its boiling-point ° 

So far all systems for carburetting gas yith liquid hydrocarbons 
az the burners have proved failures, but ın the albocarbon light 
the vapour of naphthalene 1s caused to mingle with the gas just 
tefore combustion, the ,volatilization being effected by a spur of 
metal heated by the flame itself, which conducts the heat back 
into a chamber containing solid naphthalene, through which the 
gas passes, and this process has proved very successful 

Any system to be generally adopted must b@ applied to the 
gasin bulk before distribution In dog this, there are twb 
Zacters to be considered *the vapour added must be ın such pro- ° 
portion to the gases which have to carry them that & fear need 


| exist of their bemng*deposited by my sudden cooling of the gas , 
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and care myst be talgen@that the vapour, added ıs notin sufficient | the gas at different penods of theetifie On analysis, these 
quantity to%thtow out of suspensfon the volatile hydiocaibons in | yielded thè follewing results — . 

the gas ẹ The carrying power of a gas depends upon tts con- 
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stituents, for in the same way that liquids vary ın their power T i £ d 
* of dissolving and carrymg—z e , ‘heepmg ın solution—solids, | “7° after commencement of) aa mn e| zh zom | 3h 25m | sh 35m 
so do gases varg ın their power of bearing away the more vola- | _ e a in 
tile Rydrocarbons *If the carrying power of aur is taken as 8 
e unity, then the power of ordinary coal gas 1s about 1 5, while | Sulphuretted hydrogen I 30 1°42 @ 49 OIL 
hydrogen would be nearly 3 5 , and it 1s manifest that attention | Carbon dioxide 2 21 209 149°] 150 
must be paid to the ratio of the constituents present, if gases of | Hydyogea 2010 | 3833 | 5268 | 67 12 
varying com tion are to be carburetted to the same degree Carbon monoxide ig 5 68 6A 6 12 
During the past few months the idea of the possibility of car- | Marsh gas 5738 | 44,03 | 33% | 2258 
buretting coal gas ın bulk has again been revived by the con- | [!lumimants 10 62, 5 98 04 179 
struction of an extremely ingenious apparatus, the outcome of | Nitrogen 220 247 558 o 78 
è the combined engineeiing skill and practical experience of 
Messrs Maxim and Clark; which obviates, to a very great 
extent, the difficulties which arose with the older forms of This may be regarded aza fair exan®ple of the changes which 
© Sarburette: It has been shown that, when carburetting a gas | take place xg the quality of the gas during the destillation of the 
with a gasoline or hight naphtha spirit, the more volatile | coal In cdrburetting such a gas by injecting paraffin into the 


portions enrich the gas to an undue extent at first, and that, as 
the process continues,ghe amount taken up becomes gradually 
less This would not so much matter ın caiburetting the gas in 
bulk before ıt went into the holder, as ıt would become to a 
great extent mixed by diffusion, and a gas of fairly even 
illuminating power wuld result , but the Maxim-Clark appa- 
e iatus is intended not only to do this, but also to carbuet the 
gas used ın large estabitshments and works 
This apparatus 1s of such a form that m smalfinstallations 
the whole of the gas to be gsed can be passed through, aħd each 
portin supplied with tts own shgre of hydrocarbon, whilst when 
éarburetting gas m bulk a certam portion can be wuhdrawn 
from the main, carburetted and agam retuin it to the mam, where, 
mygling with the steady Mow of gas, the whole becomes of 
uniform composition 
In the earhest days of the gas industry, attempts were made to 
utilize far for the production and enrichment of gas, and the 
patent literature of the century contains many hundred such 
schemes, most of them being still-born, while a few spent a 
short and sick!y existence, but none achieved success The rea- 
son of this 1s not difficult to understand In order to make gas 
fro@ tar, two methods may be adopted either to condense the 
tar in the ordinary way, and afterwards use the whole or portions 
of it fo. crack.ng into a permanent gas, or to crack the tar 
vapouis before condensation by passing the gas and vapours 
through supeiheaters If the first method is adopted, the 
trouble which at once presents itself, and in a few hours brings 
the apparatus to grief, 1s that tar contains 60 per cent of pitch, 
which rapidly chokes and clogs up all the pipes, while, 1f an 
attempt 1s made to use a temperature at which the pitch itself 1s 
decomposed, if ıs found that a non-lummous or very poorly 
luminous gas 1s the result, and that a heavy deposit of carbon 
remains in @he superheater and retort, and even at high tem- 
peratures easily condensable vapouis escape, to afterwards create 
uble in the pipes . 


retort, ıt would be a great waste to do swfoi the first two hours, 
as a rich gas is being given off which has not the po@er of 
carrying a very much larger quantity of hydrocai bons—being 
practically saturated with them Consequently, to make ıt take 
along with it, in a condition not easily deposited, any further 
quantity, the paraffin would have to be broken down to a 
great extent, and the temperature necessary to do this would 
seriously affect the quality of the gas being given off by the coal 

When, however, the distillation had gone on for three hours, 

the rich portions of the coal gas would all have distilled off, and 
the temperature of the retort would have reached its highest 
point # and this would be the tıme to feed in the oil, as its 
cracking being an exothermic action, the temperature in the re- 
tort would be increased, and the gas rich mm hydrogen which was 
being evolved would carry with it the oil gas, and prevent, apy 
re-deposition 


. 

When carbon 1s acted upon at high temperatures by steam, 

the first action that takes place ıs the decomposition of the 

water vapour, the hydrogen being lberated, while the oxygen 
unites with the carbon to form carbon dioxide, thus— 


Carbon Water 
C + 2(H.,O) + 2H, 


The carbon dioxide so produced interacts with gore red-hot 
carbon, forming the lower oaide, carbon monoxid€, thus— 


CO, + C = 2CO ae 


So that the completed reaction may be loohed upon as yielding 
a mixture of equal volumes of hydrogen and carbon monoxide— 
both of them inflammable, but with non-luminous flames This 
decomposition, however, 1s rarely completed, and a certain pro- 
portion of carbon dioxide 1s invariably to be found in the water 
gas, which, ın practice, generally consists of a mixture of about 
the following composition — 
. 


Carbon dioxide 
= 2 


Hydrogen 


° 
The most successful attempt to utilze certain portions of the 

liquid products of the distillation of coal 1s uhdoubtediy the Hydrogen ida ah 
Dinsmore process, ın which the coal gas and the vapours which, Carbon dioxide 35 a . 
if allowed to cool, would form tar, are made to pass through a Nitrogen » 4 a 
heated chamber, and a certain proportion of otherwise con- Meee 105 
densable hydrocarbons are thus converted into permanent gases Sulphuretted hydrogen I 20 
Using a poor cl&ss of coal, it 1s claimed that 9800 cubic feet of oan ei oog â OSI 

20 to 21 candle gas can be made by this process , while by the ve a 
ordinary system 9000 cubsc feet of 15-candle gas would have 100 00 


been produced 

In distilling the coal mthe 
xr gallons per tpn » but by the 
On examining t 


dinary way,ethe yield of tar 1s 
msmore process only 7 gallons 
e analysis of the ordinary and Dinsmore tar, ıt 


1s at once evident that the 4 gallons which have disappeared are 
the chief portions of the light oils and creosote oils, and these 
are the factors which ha¥e given the increase of illuminating 


power to the gas 

In enriching e poor coal gas by injectin 
retoit during distillation, it must be boris 
coal 1s undeigoing distillation, 1n the earlier 


° 
paraffin oil into the 
in mind that, as the 
stages a rich gas 1s 


given off, while towards the end of the operation the gas 1s 


very poor in illunginants and rich in hydroge 


n the meth’ine dis- 


aypeaiing with the other hydrocarbons, and the imcrease m 
hydrogen being very marked Mr Lews T Wright employed 


a coal regung six hours for its distillation, and took samples of 
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The above 1s an analysis of water gas made frofh gas coke 10 
a Van Steenbergh apparatus 
and carbon dioxide present depends entirely upon the tempera- 
ture of the generator and the kind of carbonaceous matter 


employed 


The 1atio of carbon monoxide 


With a har dense Snehracite coal, for mstance, 1t 


1s quite possible “to attain a temperature at which there is prac- 
tically no carbonedioxide produced , while with an ordinary 
form of generator, and a loose fuel like cohega large propor- 


tion 1s gengrally to be found 


elhe sulphuretted hydrogen in 


the analysis quoted 1s, of course, due to the high amount of 
sulphur to be found in the gas coke, and 1s practically absent 


from water gas made with anthracite 


The nitrogen 1s due to 


the method of manufacture, the coke being in the first instance, 
raised to incandescence by an air-blast, which leaves the gene- 
rator and pipes fall of a mixture of nitrogen and ee mon- 


“ 


N 
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oxide (protlficer gas), whith es carried over by the first portions | Lowe class of water g% pilant, but requigs to have the hghter 
eof water gas into the Rolder The gas so made has@o photo- | oils used in it for carburétting epurposes This, whfth appears 
e' metne value—its constituents being perfectly non-luminous, | at first sight to be a disadvantage, 1s not altogether ong, as, M 
and a&empts to use it as an illummant have all taken the form | the first p.ace, the hghter grade of oils, if judged by the amount 
of incandescent burners, m whech thin ‘‘ mantles” or ‘‘combs” | of carburetting property they*possess, are cheaper per*tandle- 
of highly refractory metallic oxides are heated up to incandes- | power added to the gas than the crude oils, hile their use 
cence Inthe case of carburetted water gas, the gas 1s oly | entirely does away with the formatign of petch and carbon in 
used as a carne of illuminating hydrocarbon gases made by | the prpes‘and purifying apparatus—a factor of the greatest gm- 
decomposing various grades of hydrocarbon oils into permanent | portance to the gas manufactugeys The fact that light oils give 
gases by heat . e a higher carburation per gallon than heavy crude oils 1s due to 

Water gas generators can be dfeided into two classes —(1) | the fac? that the crude oils lave to be heated to ew @ugher tem- 
Contmuous prbcesses, ın which the heat necessary to bring about | perature to convert them into permanent gases, and this causes 
the interaction of the carbon and the steam 1s obtained by per- | an over-cracking of the most valuabls illuminating constituents 
forming thegperation in retorfs eternally heated ın a furnace | This trouble cannot be avoided, as, if a lower temperature 1s ‘ 
(2) Intermittent processes, ın which the carbon 1s first heated to | employed, the result ıs the formation of non-permanent vapours, ‘ 
incandescence by an air-blast, and the air-blast bemg cut off, | which, ty their condensation in the pipes, give rise to endless 
superheated steam ıs blow in until ghe temperature ıs reduced | trouble The simplicity of the apparatus 1s a factor which 1s a 
to a point at wh&h the carbon begins to fail mm its agtion, when | considerable saving of time and expense, as ıt reduces toa mmı® © 
the air is again admitted to bring the fuel up to fhe required | mum the risk of stoppages for repairs, while the initial cost of 
temperature”, the proce@s consisting of the alternate formation | the apparatus ıs necessauily lew, and the expense of heeping it 
of prd®ucer gas with rise of temperature, and of water gas with | in order practically 2227 e 
lowering of temperature In such an apparatus 1000 cubic feet of carburetted water gas, 

OF the first class of generator, none, so far, have as yet been | having an illuminating value of 22 candles, can be made with » 
practically successful in England the consumption of about 30 pounds of coke or anthracite and 

Of the intermittent processes, the one most in use in America | 2 5 gal.ons of light naphtha >. e 
1s the Lowe, m which the coke or anthracite is heated to ncan- The great objection to the use of carburetted water gas 1s . 
descence by an air blast in a generator lined with fire-brick , | undoubtedly the poisonous nature of the carbon monoxide, 
the heated pioducts of combustion, as they leave the generator | which acts bY diffusyng itself through the air-cells of the lungs, 

+ 
t 


. 





` and enter the superheaters, being supplied with more arr, which | and forfing with ‘tne colouring of the blood corpuscles a 
Set the niet eer of ae ee monoxide present in the oe compound, which prevgnts “them carrying off Po 
producer gas, and heats up the fire-brick baffles with whfth the | normal function of takmg up oxygen and distiibuting’ ite 
superheaters are filled When the necessary temperature of ; throughout the body, and at once stops life All researches on 

e  fueb and superheate: has been reached, the air-blasts are cut off, | this subject point to the fact that sonfething less tha®@ 1 per cent 

. ang steam 1s blown through the generator, forming water gas, | only of carbon monoxide ın air renders ıt fatal to anımal hfe, 
which meets the enriching oil at the top of the first superheater, | and this at first sight seems to be an insuperable objection to 
called the ‘‘ carburetter,” and carries the vapours withit through , the use of water gas It has, indeed, influenced the authmuitres 
ean superheater, wiere ne fing of the pyarorarbonk in several oana Roty Fans to Torpid the ae of 

akes place e chief advantage of this apparatus 1s that the : water gas for domestic consumption would be well, how- 
end®mous superheating space enables a lower tempeiature to be | ever, to carefully examine the subject, and see, by the aid of 

= ae for the fixing, whch cos Ey S a Sertan, extent with i aol figures, what the nst amounts to, compared with pea 
>. e too great breakıng down of the rocarbon, and consequent | T: of ordinary coal gas any experiments have been magle 

e deposition of carbon : i a | with the view of determinim the percentne of carbon monoxide 

The Springer apparatus differs from the Lowe only im con- | in ar which ts fatal to human or rather to animal life, the most o” 
strustion Tahe former the superheater 1s directly above the | trustworthy as well as the latest results being those obtamed by 
generator, an ee 18 only one ke eng chamber piema | ps Stevenson, of Gye pope after an investigan mu 

worrtiiesmblastTS admitted at the bottom, and the pro- | tuted m consequence of two deaths which took place at the 

a ducer gases heat the superheater in the usual way , and when | Leeds Forge, from inhaling uncarburetted water gas containing 

the required temperature 1s reached, the steam is blown in at | 40 per cent of carbon monoxide Dr Stevenson found that 1 

the top of the generator, and ıs made to pass down through the | percent visibly affected a mouse ın 14 minutes, and killed it 

. imecandescent fuel The water gas 1s led from the bottom of the | ın an hour and three-quarters, while o r per céht was lughly 
apparatus to the top, ries it enters a the sumit of the super- nena f Taking, for the a p: argument, me last figure as 

eater, meets the oil, and passes down with ıt through the | be.ng a fatal quantity, so as to be well witnin theemark, ıt ss 

į chamber, the finished gas escaping at the middle of the appa- | found that in ordinary carburetted water gas, as supphed by 
ratus This idea of making te atr-blast pass up through the | the superheater procesges, such as the Lowe, Springer, ard” 

‘ fuel, while in the subsequent operation the steam passes down | otners, the usual amount of carbon monoxide 18 26 per cent j 
through it, 1s also to be found ın the Loomis plant, and is a | but in the Van Steenbergh gas, for certam chemical reasons to 
distwict advantage—the fuel being at its hottest where the blast | be discussed later on, it 1s generally about 18 per cent, and 
has entered, and, ın order*to keep down the percentage of | rarely rises to 20 pei cent An ordinary bedroom 1s 12 feet by 

es carbon dioxide, it 1s important that the fuel through which the | 15 feet and r0 feet high, and therefore ıt will contan 1800 

` water gas last passes should be as hot as possible, to insure its | cabic feet of air Such a room would be lighted by a single 











. reduction to carbon mqnoxide ordinary batswing burnerconsuming not more than 4 cubic 
$ The Flannery apparatus 1s also only a slight modification of | feet of gas per hour And if this were left full on, ın one hour 
the 1800 cubic feet of air would be wuxed with four-fifths of a 


the Lowe plant, the chief difference being that, as the water gas 
leaves the generator, the oil ıs fed into it, and with the gas | cubic foot of carbon monoxide (the carburetted water gas being 
passes through a D-shaped retort tube, arranged round three | supposed to contamyo per cent ) or oùo4 per cent In sucha 
- sifles of the top of the generator In this tube the oil is | room, however, if the doors and windows werg absolutely an- 
volatilized, and passes with the @as to the bottom of the super- | tight, and there were no fire-place, diffuston through the walls 
heater, in which the vapours are converted into permanent | would change the entire an once in an hour ‘Therefore the 
. gases a? s percentage would not rise above o 04, while in any ordinary 
The Van Steenbeigh plant stands apart from ‘all other forms of | room, imperfect workmanship and @p open chimney would 
carburetted water gas plant, in that the uppes layer of the fuel | change it four tynes in the hour, and reduce the percentage to 
itself forms the euperheater, and that no second part of any kind | 0 o1—a quantity which the most inveterate egemy of water 

1s needed for the fixation of tke hydrocarbons This arrange- | gas could not claim Would do more than produce a bad head- . 

ment reduces the apparatus fo the simplest form, and leaves no | ache The point under consideration, however, was the use of 

part of it which can choke get out of order—an advantage  carburetted water gas as an enricher Of coal gas, and not as an 

which will not be underrated by anyone who has had experi- , llummént to be consumed ger se, and ıt might be calculated 

enceof these plants While, however, an enormous advantage | that ıt would be probably used to enrich a 16-candle coal gas 

1s gained, thege ıs also the drawback that the apparatus 1s not at | up to 17 5-candle powgg To do this, 25 per cent of 12-candle 

all fitted for use with crude oils of heavy speafic gravity, such | power carburetted water gas would have to be maxed with it 

as can beM€lealt with in the big e&ternal superheaters of the | Taking the quantaty of cabon mpnoxide m London gas at § per 

° 
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cent (a very fair avenge figure), and 18 pef cent, as the daout 
present gn the V# Steenbergh gaseWe have 8 25 per cent of 
carbon monoxide in the gas as sent out—a percentage hardly 
exced@ing that which 1s found in the nch cannel gas supplied to 
such@Jaces as Glasgow, where at 1s not found that an unusual 
number of deaths occur from carbon monoxide poisoning 
Moreover, c&buretted water gas has quite as strong a smell as 
coal gas, and can be quit as easily detected by the mose 

* The cost of most of these methods of enriching coal gas can be 
calculated, and give the follotufg figures as the cost of enrich- 
ing a 16gggdle gas up to 17 5-qancle power per 1080 cubic 
feet — 


By cannel coal 4a 
By the Maxim-Clark process 2d 
By the Lowe or Springer water gas 14d 
By the Van Steenbergh water gas ad 


In adopting any new method, the muid of the gas manager 
must, to a great extent, be influenced by the circumstances of 
the times , and the enormous imPortance of the labour question 
1s a main factor at®the present moment With masters and 


, men living m a stramed condition, which may at any moment 


break into open warfare, the adoption of such water gas pro- 
cesses would rehqveghe manager of a burden which 1s growing 
almost too heavy to be borne Combiing, as such processes 
do, the maximum ratg of production with the minimum amount 
of labour, they practically solve the laboar questien 
The cost of paraffin oil of lighter grad@s, and thegfear that 
the supply might be hempered by the formation of a huge 
,~momopely, has been a great @rawback, but we have materials 
which can be equally well used in ths country of which an 
almost unlgmited supply cen be obtained 
© At three or four of the Scotch iron-works, the Furnace Gases 
Company are paying a yearly rental for the mght of collecting 
the smoke and gases from the blast-furnaces These are passed 
through several miles of wrought-iron tubing, giadually diminish- 
ing in size from 6 feet to about 18 inches, and as the gases cool 
there ıs deposited a considerable yield of ol At Messrs 
Dixon’s, in Glasgow, which 1s the smallest of these installations, 
they pump and collect about 60,000,000 feet of furnace gas 
per day, and recover, on an average, 25,000 gallons of furnace 
oils per week, using the residual gases, consisting chiefly of 
carbon monoxide, as fuel for distillirg and other purposes, while 
a considerable yield of sulphate of ammonia ıs also obtained In 
the same way a small percentage of the coke-ovens are fitted 
with condensing gear, and produce a considerable yield of oul, 
for which, however, there 1s but a very limited market, the 
chief use beirg for the Lucigen light, and other lamps of the 
same description, and also for pickling timber for railway sleepers, 
&c The result is that four years ago the oil could be obtained 
in any quantity at $7 per gallon, though it has since been as 
high as ahd per gallon It is now about 2¢ per gallon, and 


ee TAA a fallıng tendency Make a market for this product, and 


e supply will be practically unlimite€, as every blast-furnace 
and coke-oven in the kingdom will put up plant for the recovery 
of the oil As, with the limited plant now at work, it would be 
perfectly easy to obtain 4,000,000 or 5,000,000 gallons per 
annum, an extension of the recovery process would mean a 
supply sufficiently large to meet all demands 

Many gas managers have from time to time tried if they could 
not use some of their creosote oil”for producing gas, but, on 

heating ıt ın retorts, &c, they have found that the result has 
generally been a copious deposit of carbon, and a gas which has 
possessed little or no illaminating value Now the furnace and 
coke-oven oils are in composiffon somewhat akın to the creosote 
oil, so that,t first sight, ıt does not seem a hopeful field for 
search after a good carburetter But the funace oils have 
several Points in which they differ from the coal tar products 
In the first place, theygcontam a certain percentage of paraffin 
oil , and, ın the next, do not contain much naphthalene, 1n which 
the coal-tar oil 1s especially rich, and which w8uld be a distinct 
drawback to fħeir use The furrace o1l,as condensed, contains 
about 30 to §0 per cent of water, and, im any case, this has 
to be removed by aistillin@ Mr Staveley has patented a process 
by which the distillation is continued after tne water has gone 
off, and by cdhdensing in a fiactionating column of special 
e construction, he 1s able to remove all the paraffin oil, a consider- 
able quantyty of cresol, a small quantfly of phenol, and aout 
Io per cent’ of pyridine bases, leaving the rgmainder of the oil 
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im a better condition, and more valu@ple for pickling, umber, its 
chief use. ` 

If thè mx& oil so obtamed, which wè may call “ phenoloid® 
oul,” 1s cracked by itself, no very striking result 1s objgined ‘ 
the 40 per cent of paraffin present cracking ın the usual way, 
aad yielding certain amount ofillummants But if the oil 1s 
cracked m “he presence of carbon, and 1s made to pass over 
dhd through a body of carbon heated toa dull red heat, it 1s 
conveited largely nto benzene As this ıs Me most valuable 
of the 1]luminants ın coal gas, and also the one to which it owes 
th@ largest proportion of Yy light giving power,gt 1s manifestly 
the mght one to use m order to enrich it A cracking the 
phenoloid oul, the paraffin yields etane, propane, and marsh 
gas, &c , m the usual way, whale the phenol enteracts with the 
carbon to form benzene — s 

Phenol Benz@he 
C,H;HO + C = Cg, + CO. 

And in the same way thë cresol first breaks down to toluene in 
the presefice of the carbon, and this in turn is brohen down 
by the heat to benzene A great advamtage this ofl has ıs that 
the flashmg-point 1s 110° C , and so 1s well above the litt , this 
doing away with the dangers and troubles inseparable from the 
storage of ight naphthas in bulk 

In using this oil as an enricher, ıt must be cracked ın the 
presence of carbon, and it 1s of the greatest importance that 
the temperature should not be too high, as the benzene is easily 
broken down to simpler hydrocarbons of far lower uluminating 
value. 

(To be continued ) 
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e 
American Fournal of Scrence, December 1890 —L&ng Island 
Sound ın the Quaternary e1a, with observations on the sub- 
marme Hudson River channel, by James D Dana The gis- 
cussion of a chart containmg some new soundings recently made 
under the dnection of the US Coast and Geodetic Survey 
leads Prof Dana to conclude that durmg the Glacial period 


‘Long Island Sound, mstead of being, as it 1s now, an arm of » 


the ocean twenty miles wide, was for the greater part of its 
length a narrow channel serving as a common trunk for the 
many Connecticut and some small Long Island streams, and 
that the southern Sound river reached the ocean through Pegonic 
Bay Under these circumstanees_the supply of*fresh water for 
the Sound river would have been 30 stent thy betemmmmemter gvould 
have barely passed the entrance of the Sound” He attributes 
the origin of the channel over the submerged Atlantic border to? 
the flow of the Hudson River during a time of emergence —The 
preservation and accumulation of cross-infertility, by John T 

Gulck The author discusses some of the conclusions arrived 
at by Mr Wallace in his work on ‘‘ Darwinism ”—The deforma- 
t.on of Iroquois Beach and buth of Lake Ontario, by J W 

Spencer The author believes that the great Iroquois Beach 
was’ constructed approximately at sea-level and that its up- 
heaval was the neans that gave birth to Lake Ontario This 
episode commenced almost synchronously with the cieation of 
the Niagara Falls —Experimentseupon the constitution of the 
natural silicates, by F W Clarke and E A Schneider — 
Eudialyte and eucolite, from Magnet Cove, Arkansas, by J 

Francis Wilhams —Prediction of cold waves from Signal Service 
weather maps, by T Russell In addifion to the regular fall of 
temperature that takes place from day to night, irregular falls 
occur from time to time When the fall m the latter case ex- 
ceeds 20°, and covers an area greater than 50,008 square miles, 
and the temperature in any part of the area falls as low as 36°, 
itis called a cold wave The author has investigated the shapes 
and relative positions of the various high and low areas of pres- 
sure preceding cold waygs, and fAqposes a method foi the pre- 
diction of tlem *-On a peculiar method of sand tiansportation 
by riveis, by James C Graham Numerous blotches of sand, 
some about six inches square, have been obsgrved floating on 
the surface of the ConnecticutgRiver This indicates that, by 
surface tension, it is possible for coarse sand to be floated away 
on a current having less velocity th@a would otherwise be required, 
and affords a possible explanation of the coarser particles of 
sand usually found m otherwise very fine deposits —Note on 
the Cretaceous rocks of Northern California, by J. S Diller — 
Magnetic and gyavity observations on the west Coast of Africa 
and at some islands 1n the North and South Atlart¥e, by E D 
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* Preston —Grf? the Fowlerit® vgriety of rhodonite from Franklin 


and Sitrlng, NJ, by el. V  Puirsson —Some olhservajions on 


, ‘the beryllium minerals from Mount Antero, Colorado, by S L 


e, College, Cambrigge 


.* procal in the theory of the potential function belonging to 
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o 
Royal Sockty, December 1f% 1890,—‘‘On  Stokes’s 
Current Functi8n ” By R A Sampson, Fellow of St John’s 
Commupicated by Prof Greenkill, 
FRS e , 
In a hquid any nrotatignal motion which 1s symmetrical about 
an ams may be regarded as due to the juxtaposition at the 


e origin and upon the axis of Symmetry of sinks and sources 


Let us consideshe system formed by a line source pnd a line 
sink, of equal strengths, eatending along the axis fiom an arbi- 
trary ongin tô infinity in®opposite directions Such a system I 
shall c™ an extended doublet, of strength m, where m 1s the 
strength per unit length of that part which lies on the positive 
side of the orig.n 

By the superposition of two extended doublets, of equal but 
opposite strengths, we can produce a sink or a source upon the 
axis Hence, in a liquid, any trotational motion which 1s 
symmetrical with respect to an axis may be produced by super- 
position of extended doublets, whose origins depart but litle 
from an arbitrary point on the axis of symmetry 

Now, foran extended doublet of stiength m, we find Stokes’s 
current function , for any point distant v from the ofigin 
— amr Whence, ifrsin? = a, rcos@=z—- % p = cosé 


AY ey 1 yey R ET 
dæ d Hw di? 7? dp? 
Thus it will be seen that the direct distance of any point from 


a pomt on the axis of symmetry plays the same part in the 
theogy of Stohes’s current function that 1s played by its rect- 





symmetrical distributions of matter 





And if 79, 0, 7, 8, be the co-ordinates of a point upon the 
axis, and of any other point, the distance between these points, 
(72 — 2rgrcos@ + 7°), may be developed in a convergent 
series, say 

r = ve 
ò - paras In (cos 8), 
ry a= 0 
or 
Raza r m 
k a = a I, (cos 8), 
according as 7% 1s greater or less than 7, In(cos 8) being a certain 
function of 0, satisfyin 
> y 5 ‘ : | 
a- no + n(n ~ 1)Inlu) =0 | 


. 

It 1s evident from the analégue of zona: harmonics that it 1s | 
proper to discuss the function I,, (cos @), and other solutions of 
this equation, before considering the applications of Stokes’s 
current function to the motion of hquids As might be ex- 
pected, the theory closely resembles that of spherical harmonics 

The applications to hydrodynamics which I here give are 
chiefly in connection with the motion of viscous Lquids In 
Crelle Bor chddt, vol lxxxi, 1876, Oberbeck has given the 
velocities produced ın an infinite viscous liquid by the steady 
motion of an ellipsoid through », ın the direction of one of its 
axes, and from these Mi Herman (Quart Fourn Math , 1889, 
No 92) has found the equatao? of a fagnily of surfaces contam- 
ing the stream lines relative to the ellipsoid f obtain Stokes’s 
current function by a direct process for the flua of a viscous 
hquid past a sgheroid, and it 1s shown that the result differs 
only by a constant multiple from the particular gase of Mr 
Herman’s mtegial 

Some minor applications afe also grven—namely, the solutions 
are obtained for flux past an approximate sphere, and past an 
approximate spheroid The solutiog is also obtained for flux 
thiough a hypgrboloid of one sheet, where it appears that the 
stream surfaces are hyperboloids of the confocal system <A 
paiticulay@fse 1s that of flua through a circular kole in a wall, 
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and if 1s mterestin& Dae we see that, by supposing internal 
friction to take place in tif liquid, we find a@ expression which 
gives zero velocity at the sharp edge, and thus avoids the diffi- 
culty which 1s always pjesent in the solution of such pr@blems 
on the supposition that the liqued 1s perfect - 

The paper concludes with an attempt to discuss the flux past 
a spheroid, or through a hyperboloid at whgse bOundary there 
may be sl%ping The current functidn is not obtated, all that 
appeas being that it probably differs from the parallel case f 
the sphere in being far more cémpheated than when there 1s no 
shpping® From this we except the case of the flyysthrough a 
circu:ar hole m a plane wall, when the solution for no shipping 
satisfies the new conditions 


Chemical Society, November 6, 1890 —Dr W J Russell, 
FRS, President, in the chair —The following papers were 
read —The magnetic rotation of saline solutions, by Dr W H, 
Perkin, F RS The remarkable results given by solutions of 
the halhydrides and then compounds with ammonia and or-® 
gan.c bases when examuned as to their magnetic rotatory power 
(Chem Soc Trans, 1889, 74@) made it important to study the 
solutions of metallic saltsina similar manngr The substances 
which have been examined up tothe present are chiefly chlorides, 
biomides, iodides, nitrates, a nituite, sulphates, and phosphates, - 
also hydroxides of alkali metals For haloid metallic salts in 
aqueous solution, the rotations were found@o $e practically 2 2 
times greater than the calculated values for the dry substances, 
and greate: therefore than those of the enalogous ammonium 
compounds “A similar remarkable increase of rotation was ob- 
served v@th the hydroxides of the alkalh metals, but with 
sulphates and phosphates numberg agr€eing much more closely 
with the calculated values were obtained In the discus$ton» 
which followed the reading of the paper, Dr Gladstone, FRS, 
said that similar excessive values wer€ obtained on determining 
the refractive powers of solutions of metallic chlorides, &c , 
although the differences between the calculated and observed 
values were much smaller than in the case of Dr Parkin’s 
measuements It was all-important to dete: mime the difference 
m behaviour to light of a substance in its solid state and when 
in solution, but this was difficult as few solids were umaxial, as 
an example of the difference he mentioned that in the case of 
sodium chloride the solid has a refraction of 14 4, while that ẹf 
the dissolved substance 1s 15 3 —Note on normal and iso» 
propylparatoluidine, by Mr E Hori and Dr H F Morley — 
The action of light on ether in the presence of oxygen and water, 
by Dr A Richardson In a recent paper by Dunstan and 
Dymond (Chem Soc Trans, 1890, 574) it 1s stated that 
hydrogen peroxide ıs not formed when carefully purified ether 
is exposed at a low temperature in contact with air and water to 
the electric hght or diffused daylıght, Employing ether which 
had been purified by some of the methods of° Dunstan and 
Dymond, the author found that hydrogen peroxide ıs formed in 
the liquid ın every case after exposure to sunlight ın aontact with 
moist air or oxygen, but not in the dark at the ordinary tempera- 


r 


. 


ture —Action of ammogia and methylamine on the oxylepıdensmsmus 


by Dr F Khngemannand Mr W F Laycock —Condensation of 
acetone-phenanthraquinone, by Mr G H Wadsworth —Action 
of phosphorus pentachloride on mucic acid, by Dr S Ruhemann 
and Mı S F Dufton —Halogens and the asymmetrical carbon 
atom, by Mr F H Easterfield The author has endeavoured 
to prepare optically active haloid derivatives similar in constitu- 
tion to Le Bel’s optically agive secondary amyl mdide, which at 
present stands alone as the only active compound in which a 
halogen is united to the asymmetric carbon atom The results 
obtained with optically active mandelic acid were negative 
November 20-—Rr W J Rugsell, ¥ R S, President, in the 
chair —The following papers were read —A pew method of 
determining the specific volumes of liquids and of their saturated 
vapours, by Prof S Young When a tube closed at,both ends 
and partly filled with a liquid 1s raised in temperature, the liquid 
expands, but the apparent expansion 18 Jess than the real, for a 
certain amount gf the substance separates and occupies the space 
above the liquid in the form of saturated vapour, If the density 
of the vapour were ®nown, it would be possible to apply the 
necessary correction, but at high temperatures and pressures 
this ıs not the case If, on the otheihand, the upper part of the 
tube (eAclosing the vapour and a portion of th¢ hquid) be heated 
to a high temperature, the lower part bemg kept at a constant 
lqw temperature, and 1§ subsequently a greater length of the tube 
be heated to the high temperature, there will agagn be expan- 
sion, but in this ease the observed expansion will be greater than 
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the real, for ın consequence of the dimiınytio!? in volume 4 the 
saturated yppour, a@po*tion of 1t_must We condensed In both 
cases there are the same two unknown values, the true volume 
of the diquid and the specific volume of the vapour, and from 
the twa equations involving the experimental data ıt ıs, there- 
* fore, possible to calculate both values (The experimental 
method based%on these principles possesses the following ad- 
vantages it 1s apphicable*to substances such as mtsogen per- 
e oxitle or bromine which attack mercury , it 1s available for a very 
wide range of temperature and ‘pressure, even to the critical 
point of mapy substances, the data,obtamed serve to determine 
not only ecic volume of the liquid, but also that of its 
gaturated vapour —The molecular condition of metals when 
alloyed wıth each other, by Messrs C T Heycock and F H 
Neville The authors in their earlier experiments (Chem Soc 
Journ , 1890, 376) showed that one atomic proportion of a metal 
when dissolved in tin produces a fall ın the freezing-point that on 
¿he theory of osmotic pressure should be produced by one molecular 
proportion, and therefore concluded that When metals are dıs- 
solved ın tm their molecules are monatomic *Fuither experiments 
with other metals as solvents have fed to the following results — 
Of fourteen metals dis®lved in bismuth, seven (viz lead, thallium, 
mercury, tin, palladium, platmum, and cadmium) have mon- 
‘atomic molecules, of fifteen metals dissolved m cadmium, 
seven (viz antimony, platinum, bismuth, tin, sodium, lead, and 
thallium) have monatomic molecules, and of fourteen metals 
è dissolved ın lead, five (viz gold, palladium, silver, platinum, 
and copper) have monatomic, and three (viz mercery, bismuth, 
and cadmium) have diatomic molecules —eThe estimgtion of 
cane sugar, by Messrs @ O'Sullivan, FRS, and F W 
Tompson —The spectra of bl@e and yellow chlorophyll, with 
Some observations on leaf-green, by Prof W N Hartley, 
FRS The author drawsethe following conclusions from the 
results of his investigation of the different colourig-matters 
deseribed under the name chlorophyll —(1) Living tissues which 
are fresh and young, and which therefore contam the leaf-green 
unaltered, exhibit no trace of a band close to D, such as 1s 
usually attributed to chlorophyll, and there is no indication of 
one inthe green (2) Yellow chlorophyll has a distinct absorp- 
tron-band ın the red differing from that of blue chlorophyll It 
thas Jikewise a distinct fluorescence 3) When light 1s con- 
cerftrated on Irving tissues the absorption spectium of the green 
colouring-matter ıs soon altered (4) Blue chlorophyll may be 
extracted from minced leaves by cold absolute alcohol, and may 
be precipitated by addition of baryta Yellow chlorophyll 1s 
not so precipitated, or not precipitated so readily, A warm 
solution of boracic acid in glycerine, mixed with a little alcohol, 
liberates the unchanged blue chlorophyll from the dried barum 
compound (3) Blue chlorophyll exhibits two absorption-bands 
in the red, clos¢ together , 1n the less refrangible region of 1ays 
one overlies B and the other overlies C Theres a feebler band 
near D (6) Concentrated solutions of yellow chlorophyll in 
benzene are brownish m colour, and exhibit a magnificent red 


fluorescence (7) When blue and yellow chlorophyll are separ- 
arel 


y treated with formic acid and ether, there are produced two 
new substances showing absorption-bands in the green It is 
believed that when these bands have been observed, either in 
preparations of chlorophyll or in living tissues, the chloro- 
phyll has been altered by oxidation of formic aldehyde ın the 
plant This oxidation could be caused ın living tissues by an 
excessive degree, of Illumination, which causes the destruction 
of the tissues, and otherwise by expostire of tke contents of the 
plant-cells to air or oxygen An excessive illumination causes 
an exceedingly great activity in decomposing carbonic acid, and 
probably oxygen cannot he respired sufficiently rapidly , hence 
there may be a reverse action, @r an oxidatfoa of formic alde- 
hyde to formic ad (8) The leading characteristics of unaltered 
leaf-green are those of blue chlorophyll—namely, an mtense 
absorption fn the red, stronger even than i the violet or ultra- 
violet —Note on dibenzangjde, by Dr J B Cohen. 

I> December 4 —Dr W°*] Russell, F RS, President, m the 
chair —The following papers were read —The “ction of heat 
on ethylic 8 amMocrotonate, by Dr J N «Collie —The action 
of heat on nitrosyl chloride, by Messrs J J Sudborongh and 
G H Miller An accountes given of a series of determinations 
of the vapour-density of nitrosyl caloride at various tempergtures 
At temperatures frôm 15° to 693°, the values obtained so nearly 
eqincide with the theoretical value 32 67 that it 1s to be supposed 
that no dissoqation takes place below 780° At higher tem 
peratures the Compound ıs no longer stable The results show 
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that ım comparison with nitrogen giomde, which 19 sompletely 
decomposed below 620°, nitrosyl chlorige w a highly stable, 
compound —'The volumetric estimation of tellurium, by Dr B 
Brauner o 


Physical Society, December f2, 1890 —Prof W E Ayrton, 
President, in§he chair —Mr Shelford Bidwell, F R S, showed 
sofhe experiments with selenium cells The crystalline variety 
of selenium was, he said, most mteresting to Bhysacists, owing 
to its electrical resistance being greatly diminished by hght 
Th®& property was shown experimentally with different forms of 
cells, tne construction of which was explame The form 
recommended was that in which two®copper wires are wound 
near each other ound a slipef naca, and the sp&ces petween the 
wires filled with selenium., The wires form the terminals of the 
so called ‘‘cell,” which, before being usedl, 1s annealed for several 
hours at a temperature above 200°Cg Many such cells were 
made in 1880, 1881, and¢their sensitiveness te light remaimed 
unimpaired¥during 1882 In 1885, however, several were found 
less sensitive, and others totally useless , gonly one out of thirteen 
retained its sensibility till September 1890 The loss ofenst- 
tiveness Mr Bidwell believes due to an excessive amount of 
selenide of copper being formed, for, although some selenide 1s 
essential to the satisfactory working of the cell, too much 1s fatal 
toits action Theselenide of one defective cell was electrolyzed, 
red tufts of amorphous selenium appearing on the anodes A 
white substance resembling moist calcium chloride was also pre- 
sent, this he believed to be oxide or hydroxide of selenium 
Small polarization currents had been obtained from selenium 
cells A lecture apparatus illustrating the properties of selenium 
cells was exhibited It consisted of a cell connected ın series with 
a relay and a battery The‘relay was arranged so that ıt might 
either ring a bell, o light an incandescent lamp When ghe 
bell was jomed up, ıt remained silent so long as the Selemym 
cell was illummated, but on screening the cell, the bell rang 
By using various coloured glasses as screens, the effect was shown 
to be due to the red and yellow rays A similar experiment 
with the glow lamp was very striking, for on turning down the 
gas-lamp illuminating the cell, the electric lamp lighted, and was 
extinguished on turning up the gas This demonstrated the 
possibility of an automatic lamp-lighter, which would light or put 
out lamps according as they are required or superfluous 
Amongst the other practical applications suggested were, 
announcing the accidental extinction of railway-signal lamps, o1 
ships’ hghts, and the protectiog of safes and Mong rooms 


Prof Minchin said he had lately COMmmatad colsaatmacllferent 
land from thoseshown by Mr Bidwell, and found that they gave 


an EM F when exposed to hght For his purposes the long * 


annealings, &c , were quite unnecessary, and a complete cell 
could be made in ten minutes One of his cells gave an E M F 

of over o 25 volt as measured by an electrometer, by the light of 
afog Their promptness of action falls off ın a day or two, but 
1f they are kept on open circuit a week has no effect on the final 
EMF On closed circmt, however, they deteriorate Prof 

S U Pickering said both oxides 8f selenium were deliquescent, 
and the author's conclusion as to the white substance formed by 
electrolysts was probably correct Prof S P Thompgon 
believed Prof Graham Bell had triedsplatinum instead of copper, 
and found that the selenium cracked off ın annealing He also 
found that 1t was only necessary to carry on the annealing until 
the characteristic slate colour appeared Mr Bidwell’s exper- 
ments, he said, showed the possibility of*seeing at a distance, 
and had also suggested to him that the effect of screening might 
be utilized for driving a completely detached pendulum electri- 
cally Prof Forbes said that silver sulphide when lectrolyzed 
presented appearances resembling those noticed by Mr RBidweld 
m copper selenide In reply tq questions from the President 
and Prof Perry, as to whether the low resistance and unsensi- 
tiveness of old cells wag due too tpoisture, Mr Bidwell said 
drying them had mo effect, but baking restored the resistance 
but not their sensitryeness Speaking of the effect of annealing 
cells, he said this reduced their resistance considerably Prof 

Graham Bell, he beheved, gave up using platmum because the 
resistances of such cells were very"high —Mr James Swinburne 
read a paper on Alternate Current @ondensers It ıs, he sad, 
generally assumed that there 1s no difficulty in making commer- 
cial condensers fo: high-pressure alternating currents The first 
difficulty ıs insulation, for the dielectric must be very thin, else 
the volume of the condenser 1s too great Son dielectrics 
o2mm thick can be madecto stand up to 8000 aan m 
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small pieces but ın complgte condensers a much greate: margin 
must be allowed „Another Afficulty arises from absorption, and 
whenever this occurs the apparent capacity 1s gfater*than the 
calculated | Supposing the fibres of paper in a paper condenser 
to be conductors embedded ın insulating hydrocarbon, then 
every time the condenser ıs chAged the fibres have their ends at 
different potentials, so a current passes to equalffe them and 
energy ıs lost This current increases the capacity One c- 
denser madg of Baper boiled ın ozokerite took an abnormally 
large current and heated rapidly At a high temperature it gave 
off water, andgthe power wasted apd current taken gradually 
decreased Vhen a thin plate of mica 1s put between tin foils, 
it heats excessively , an@ the fall of potential over the air films 
separating the maca and foil 1s great enough to cause disiuptive 
discharge tthe surface of the mica There appears to be a 
luminous layer of minuge sparks under the foils, and there is a 
strong smell of ozone a dielectric which heats, there may 
be three kinds of conduction viz metallic, when an ordinary 
conductor is embedded ın an insulator , disruptive, gs probably 
occms in the case of mya, and electiolytic, which might occur 
in glags In a transparent dielectric the conduction must be 
either electrolytic or disruptive, otherwise hght vibrations would 
e damped The dielectric loss in a cable may be sertous, 
Calculating from the waste in a condenser made of pape: soaked 
1n hot ozokerite, the loss in one of the Deptford mans came out 
7ooo watts Another effect observed at Deptford 1s a rise of 
pressure in the mains Theres as yet no authoritative statement 
as to exactly what happens, and ıt ıs geneially assumed that the 
effect depends on the relation of capacity to self-induction, and 
1s a sort of resonator action This would need a large self- 
induction, and a small change of speed would stop the effect 
The following explanation 1s suggested When a condenser 1s 
puț on a dynamo, the condenser current leads relatively to the 
electronsotive force, and therefore strengthens the field magnets 
ana*increases the pressure In order to test this, the following 
experiment was made for the author by Mr W F Bourne A 
ramme alternator was coupled to the low-pressuie coil of a 
transformer, and a hot-wire voltmeter put across the primary 
cirgut On putting a condenser on the high-pressure circuit, 
the voltmeter wire fused The possibility of making an alternator 
excite itself lke a series machine, by putting a condenser on 1t, 
was pointed out Prof Perry said 1t would seem possible to obtain 
energy from an alternator without exciting the magnets indepen- 
dently, the field being altogether due to the armature currents 
Mr* Swinburag remarked that this could be done by making the 
rotatin guets a star. mass of iron Sir W Thomson 
thought Mr Switffurne’s estimate of the loss in the Deptford 





*® mains was rather high He himself had calculated the power 


spent in charging them, and found it to be about 16 horse- 
power, and although a considerable fraction might be lost, it 
would not amount to nme sixteenths He was surprised to hear 
that glass condensers heated, and inquired whether this heating 
was due to flashes passing between the foil and the glass Mr 


A P. Trotter said Mr Ferranti informed him that the capacity 
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m water to get large capacities, but so far” had not been suc- 
cessful Mr Swinburne, in replying, said he had not made a 
perfect condenser yet, for, alfhough he had some which did not 
heat much, they made a gweat noise He did not see how the 
rise of pressure observed by Mr Ferranti and Mr Kapp could 
be .due to resonance Mr Kapp’s experiment was not con- 
clusive, for the length of spark isnot an accurate measure of 
electromotift force As regards Mr Mordey’s observation, he 
thought 
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of hn mams was about } microfarad per mile, thus making 2} 
microfarads for the sev&miles The heepipg up of the poten- 
tial only took place when transfa@ mers were used, and®not when 
the dynamos were connected direct, In the former cgse the 
increase of volts wase proportional to the length of maifi used, 
and 8500 at Deptford gave 18,000 at London Mr B@ixesley e 
described a simple method of determining the logs of power im + 
a condenser by the use of three elegtro-dynamometers, one of 
which has its coils separate Of these coils, one 1s put in the 
condenser circuit, and the othgr.in series with a non inductive ° 
resistance 7, shunting the condenser If a, be the reading of a 
dynamometer ın the shunt tircuit, and a, that ca@tie divided 
dynamometer, the power lost is given by 7 (Ca, — Ba,) where 
B and C are the constants of the struments on which ag and ag. 
are the respective readings Prof S P Thompson asked if 
Mr Swinburne had found any dielectric which had no absorp- ‘ 
tion So far as he was aware, pure quartz crystal was the any 
substance. Prof Forbes said Dı Hopkinson had found a glass 
which showed none e Str W Thomson, referiing to the same 
subject, said that many yeais ago he made some tests on glass 
bottles, which showed no appreciable absorption Sulphuric 
acid was used for the coatings, and he found them to be com- 
pletely discharged by an instantaneous contact of two balls, The 
duration of contact would, according to some remarkable. 
mathematical work done by Hertz m 1882, be about o o004 
second, and even this short time sufficed to d&charge them com- 
pletely On the other hand, Leyden jars with tin-forl coatings, 
showed conyderable absorption, and tas he thought due to 
want of close contagt between the foil and the glass To test 
this he Suggested that mercury coatings be tried Mr Kapp 
considered the loss of power in, condensers due to two causes 
first, that due to the charge soaking im, and second, tô in®ber~ 
fect elasticity of the dielectric Speaking of the extraordinary 
rise of pressure on the Deptford maiis, he said he hàd observed 
sumilar effects with other cables In his experiments the 
sparking distance of a 14,000-volt transformer was increased 
from r of an inch to 1 inch by connecting the cables to its 
terminals No difference was detected between the sparking 
distances at the two ends of the cable, nor was any mse of 
pressure observed when the cables were joined direct on the 
dynamo In his opmuion the rse was due to some kind of 
resonance, and would be a maximum for some particular ge- 
quency Mr Mordey mentioned a peculiar phenomenon observed 
m the manufacture of his alternators Each coil, he said, was. 
tested to double the pressure of the completed dynamo, but when 
they were all fitted together their insulation broke down at the 
same volts The difficulty had been overcome by making the 
separate coils to stand much higher pressures Prof Rucker 
called attention to the fact that dielectiics alter in volume under 
electric stress, and said that if the material was imperfectly 
elastic some loss would result The Presiderft said that, as 
some doubt existed as to what Mr Ferrant: had actually 
observed, he would illustrate the arrangements bywa diagram. 
Speaking of condensers he said he had recently tried lead plates 
——_ 
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denser curren® acting on the field magnets The same explana- 
tion 1s also applicable to the Deptford case, for wnen the dynamo 
1s direct on, the condenser current 1s about 10 amperes, and 
this exerts only a small influence gon the strongly magnetized 
magnets When transformers are used the field magnets are 
weak, whilst the condenser current rises toqyo amperes Mr 
Blakesley’s method of determining losses was, he said, inayspli- 
@able except where thè currents were Sine functions of the time, 


e action explicable on tke theory of the leading con- | and consequently could not be used to determi@Me loss due to 
e 
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hysteresis ın tron, or m a transpanent dielectrnd —Mr 
Swinburpe’s note @ electrolysis wa postponed till the next 
meeting ° bs 


Lifinean Society, December 18, «4890 —Prof Stewart, 
Presint, in the chair —Prof P Johnson exhibited and made 
remarks on the male and female plants of Slenogiamme inter- 
rupta —Mr Clement Regd exhibited specimens of Hez obvoluta 
fypm new localities in Sussex, and by aid of a specially prepared 
map tiaced the present very lagaj} distribution of this molluscim 
Englard —Mr E M Holmes exhibited some examples of galls 
formed ofmlyrax benzorn by an Aphis (Ztegopterts sty acophila) 
He also exhibited and described some new British Algæ, 
Mesoglea lanosa and My .ocladia tomentosa —A paper was 
then read by Prof R J Harvey Gibson on the structure and 
development of the cystocarps m Catanella opuntia, and critical 
remarks were offered by Messrs D H Scott, E M Holmes, 
and others —Mr G F Scott Elhot then read an interesting 


@ paper on the effect of exposure on the relative length and breadth 


of leaves, upon which a discussion followed 


Mathematical Society, January 8—Piof Greenhill, 
F RS, President, in the chair —Mr H Pengal, in a communi- 
cation on geometrical metamorphoses by partition and trans- 
formation, exhibited a great number of interesting dissections, 
starting from his®ow classical dissection of Euc 1 47, which 
dates from the year 1835 —Major Macmahon, RA, FRS, 
then gave an accoung of a theory of perfect partitions and the 
compositions of multipartite numbers —Mr ‘fucker read a 
paper, by Prof G B Ves, on a c€rtain classe of plane 
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e Academy of Sciences, January 5 —M Duchartre in the 
chair —M_ d’Abbadie was elected Vice-President for the year 
1891.—On the waves caused by explosions, the charac eristics of 
detotfations, and the velocity of propagation in solid and hquid 
bodies, and especially in methyl mitrate, by M Berthelot 
Methyl nitrate, CH, NO, may give by explosion CO, + CO 
+ Na + 3H,0, or 2CO, + N; + H, + 2H,O In both cases 
the volume of the gas generated 1s the same, viz 1028 Iitres for 
wkilogramme, the heat of decomposition being 1451 calories 
These numbers are very nearly the same as those furnished by 
nitro-glycerine and gun-cotton The pressure developed when 
1 kilogramme of methyl mitrate ıs exploded in a vessel of 1 litre 
capacity, 1s no less than 11,000 kilogrammes per square centi- 
metre The author has attempted to measure the velocity of 
propagation of the waves, but the vessels employed were always 
broken by the shock A calculation shows that the resistance 
offered by the vessels only increases with the thickness up to a 
certan limiting pressure The pressure developed above this 
limit has infinite force, hence nothing can resist ıt —On a class 
-of modulafy equations, by M Brioschi —On some linear differ- 
ential equations capable of transformation among themselves by 


mam change of a function and a vanableeby M Paul Appell — 


On the value of the magnetic elements ın absolute measure on 
January 1, 1891, by M Th Moureaux The values are given 
for the Observatones of Parc Saint-Mawi and Perpignan, together 
with the secular variation obtained by a comparison with those 
found on January Ir, 1890 —On the absorption spectra of solu- 
tions of iodine, by M H Rigollot The author has studied the 
absorption spettra of various iodi% solutions with reference 
to the displacement of the absorption bands and the quantity of 
hght transmitted The general result marıved at is, that for 
similar substances, or for compounds of the same radicle used 
as solvents for 1odine, And sybmitted to experiment, with an 
increase of molgcular weight (1) the absorption band ıs shifted 
slightly towards the violet end of the spectrum , (2) the minimum 
amount ofelight received diminishes in value —The influence of 
tempering on the electrical resistance of steel, by M H Le 
Chatelier The experim@nts show that the measure of electrical 
~ resistance may be used to determine the state ofecarbon ın tron, 
and also to fingthe proportion transformed in tempered steel 
This method will be adopted ın fourtlfer researches on the 
mechanical properties of, steel —Influence of the covolumé 
of gases on the velocity of propagation of explosive phe- 
nomena, by M Vielle (See M Berthelot’s papa aBove )— 
Oa the conductivities of isomeric organic acids and their salts, 
by M, Damel Berthelot From the wbservation at 17° € 
of the condmctivities of dilute solutions of oxybenzoic, of 
e 
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amidobenzoic, of maleic and fumagic, of itacony, metaconic, a 


and citraconic, and of racemic, d€xtro-rotatgry tartaric, and 1m- 
active t&rtar@ acids in solutions containing the free acids alone 
and with varying quantities of potash, the author concludes that 
the rule given by M Arrhenws for the calculation of The con- 
ductivities of isohydric solutiorf 1s rigorously true in the case of 
monobasic &cids —On tnthienyl, by M Adolphe Renard The 
@nalyses of this body mdicate that its formula 1s C,H,S-— 
C,H»S—C,4HS Its vapour density 1s 8 6 bY Meyer’s method, 
theory requires ıt to be 8 68 —Action of sodium benzylate, 
upon famphor cyamde, by M J Minguin-¢On a general 
method of analysis applicable ‘to the sp, and alcohols 
of commeice, by M Ed Mohler -+The method described 1s 


asserted to permit of ghe edeterminationeof not only the ə 


alcohol, extiact, acidity, and furfurol, but, in®addition, the 
ethers, aldehydes, higher alcohols, apd nitrogenous bodies — 
On the urinary function of acephahag mollusks—viz the Bojanus 


organ and the Keber and Grobben glands, by M Augustin © 


Letellier g-On the development of the chromatophores of octo- 
podian cephalopods, by M L Joubin —-On Adlantonema 1igida, 
v Siebold, the parasite of various ColeOptera, by M R aloniez 
—On the position of the chalk of Touraine, by M A de 
Grossouvre —Contributions to the geological hnowledge of the 
Alpine chains between Moutiers (Savoy) and Barcelonnette 
(Lower Alps) formations prior to the Jurassic, by M W 
Kılan —Soundings of Lake Leman, by M A _ Delebecque 
This lake 1s composed of two parts—the great lake, be- 
tween Nermer and Villeneuve, and the httle lake, between 
Nernier and Geneva The great lake has a mean depth of 310 
metres f 
verse barrier of an old moraine rises, and the depth 1s only 
about 70 metres The mean depth of the whole lake appears 
to be about 153 mehes 
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NATURE OF KOCH’S REMRDY 


SINSE Koch announced at the meeting of the Ifter- 
D nateona? Medical Congress m Berlin, more than 
five months ago, that he had. discovered a remedy for 
foberenled a lively curiosity’ has been felt as to the 
nature of this rem@dy This curiosity has now been 
gratified,gand? on another fag@ we reproduce the paper 
in which Koch has explained both the nature of the 
remedy and the expeqments which led him to employ it 
The remedy is a glycerine extract of pure cultivations 
of tubercle bacilli It does not appear from Roch’s paper 
what the'media wére in which the tubercle bacilli were 


, cultivated, and this 1s a matter of some importance, 


because it 1s quite possible that bacilli cultivated in 
gelatine, ın meat broth free from albumen, and ın albu- 
muinous solutions may yield different products Thus, 
Hoffa extracted ptomaines from cultivations of anthrax 
bacillus grown upon meat, but did not obtain them from 
the same bacillus when giown upon broth, and Brunton 
and Macfadyen have found that bacteria appear tẹ have 
the power of adapting themselves to the soil upon which 
they grow, by forming such unorganized ferments or 
eflzymes as will decompose it and render it soluble so as 
to be suitable for their nutrition Thus certain bacill: 
when grown upon a starchy soil form an enzyme which 
will convert the starch into sugar, while the same bacilli 
grown upon albummous soil form an enzyme which 

converts the albumen into peptone 
The quantity of active material produced by the 
tubercle bacillt 1s, according to Koch, very small, and 
he*estimate& the amount of ıt in the glycerine extract 
he pr: I per cent In its nature 
it appears to be allied to enzymes and peptones, for, while 
closely related to albuminous bodies, ıt does not belong 
to the group of so-called tox-albumens Like unorganized 
ferments or enzymes, and like peptones, it 1s precipitated 
by alcohol, but ıt differs from the former and resembles 
the latter in its power of rapid diffusion In addition to 
this soluble substance, the “tubercle bacilli seem to’ pro- 
duce another body which adheres closely to them, 1s not 
readily removed by solvgnts, and tends to produce local 
suppuration when injected under the skin of an animal, 
while the soluble material which forms the active part of 
the curative lymph gias no such action Koch hasalready 
shown that the tubercle bacillus, unlike the anthrax 
bacillus, 1s of a very slow growth, so that when cultivated 
on a glas8 covered with coagulated serum ten days 
dlapse from the time of moculating the slide before the 
growth of the bacillus becomes at all abundant A 
similar condition occurs even thesbacillus 1s inoculated 
subcutaneously in a healthy guinea-pig After inoculation 
the wound generally closes up, and appears to heal en- 
tirely within 2 day or two „In ten to fourteen, days after- 
wards, when the tubercle bacillus has begun to grow, a 
hard nodule appears, which soon opens and an ulcer forms, 
lasting until the death of the animal At the same t.me 
as the ulceration begins, the lymphatic glands swell up, 
becomes emaciated, and death occurs from 


the anim 
the lung and other organs bemg invaded by the bacilh | 
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which are carried Mghem. by the biog fiom ghe point of 
inoculation When a simular injection 1s made in an 
animal which hag been already rendered tuberdilous by ' 
previous moculation, insttad of no local sympfoms ap-e 
pearing at the point of moculation for tenelays, as in the 
healthy anımal, the place whtre thé needle has been 
introduced appears on the first or second day hard*and® 
dark, and this condition spreads a short distance around 
The dark colour indicates that the cells W the tissue 
round the spot of inoculation have become dead, and 
they are thrown off, leaving an ulcer which heals quickly 
and completely, and does not infect the neighbouring 
glands Koch’s further experiments showed that the 
local ulceration pgoduced in the way just described wes œ 
not due to living gubercle bacilh, for a similar result was 
obtained when they hadeen killed by boil.ng or by the 
action of disinfectants It was thefefore clear that the 
effect was produced by chemical substances, either 
entering into the composition of the gpacilh, or closely 
associated with them When pure cultivations of 
dead bacıllı were diluted in water, they produced ° 
nothing more than local suppuration in healthy guinea- 
pigs ,*but in guinea-pigs already rendered tubercular by 
previous moculation a very®mall quantity was suffcient 
to produce death, while a still smaller quantity, too small 
to kill the animal, was sufficient to pioducdé*widespread 
necrosis round the point of moculation When still 
further diluted, the injection of the fluid, so deadly in 
large doses, becomes salutary , the animals improve in 
condition, local ulceration diminishes and finally heals up, 
the swollen glands become smaller, the disease 1s arrested, 
and, if not too far gone, the animal 1ecovers Thegb- 
jection to using diluted cultures of dead tubercle bacilli 1s 
that the bodies of the bacilli are not readily absorbed, * 
and give rise to suppuration The glycerine extract, on 
the contrary, gives rise to no suppuration, and produces 
all the general conditions just described as occurring 
after the injection of the dead bacilli In Koch’s first 
pape: (vzde NATURE, November 20, 1890p 68), he was 
careful to pomt out that his remedy would not be of 
universal application, and said —“ I would eathestly warn 
people against conventional and indiscriminating appl Cgi 
tion of the remedy in all cases of tuberculosis” He 
insisted on the fact that his remedy did not kill the 
tubercle bacillus, but only the tissues ın which it was 
present, and pointed out that ın cases where the necrosed 
tissue could not be removed his remedy was not likely to 
be of use But Koeh’s @arnings have been*to some extent 
neglected, and his remedy has been used in unsuitable 
cases, with the result, as might have been expected, that 
harm, and ın sore cases deagh, has been produced For 
example, ıt has been used in tubercularedisease of the 
membranes of the brain, with the wors: possible results 

The remarks of Prof Virchow, summarized in NATURE 
of January 15, are probably only fhe beginning of a flood 
of unfavour@ble criticism which will be made upon 
Koch’s remedy during the next few mofths Dumnng 
the last month or two unwarranted expectations have 
been entertained by very many 1egarding the curative 
powers of Koch’s lymph, and when these hopes are 
dashed they are likely to be suceeeded ay: equally um- 
warranted abuse of the remedy 

As we pointéd out in our®issue of eee 20, 1890, 
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although Analogy Pointed icala aons of the tubercle 
bacillua as being likely to prove preventive or curative 
in tubexculosis, and although Koch’s present paper shows 
that they are,what he has actually empleyed, still a con- 
sideration of the*nature of phthisis would leag one to 
dottbt whether these were actually the best adapted for 
the purpose of curing con$umption, and whether we 
might noet find cultivation of other disease ferms 
more likely to cure this disease than cultivations of the 
tubercle bacillus itself Most of the results which have 
hitherto been obtained confirm those put forward by 
Koch in his orginal paper, and they also show very 
glearly indeed the necessity for the closest attention to 
the caution in the use of the remedy ‘which he earnestly 
enjomed As a means of dagnosifg phthisis in its 
eailiest stages, Ko@h’s lymph is certain to prove a most 
valuable if not an absolutely infallible means of diagnosis, 
and will thus ensure proper care in those cases where 
at present the sfig@tness of the symptoms leads to doubt 
on the part of the physician, and sometimes to ındıs- 
cretion on that of the patient In such cases, as well as 
in lupus, it is likely to prove a potent cùratıve agent, and 
to ylfil to a great extent te hopes expressed by Koch 
himself in the careful and moderate manner which 1s 
characteristic of the man. As tts failure to effect every- 
thing that the public expected becomes generally known, 
we may expect to hear ıt even more abused than it has 
been praised, but it will nevertheless 1emain a great 
addition to our power of recognizing and treating con- 
sumption, as well as an earnest of yet better things to 
come 


INDIAN BIRDS 


| 
The Fauna of Britsh India, including Ceylon and | 


Burma Published under the authority of the Secre- 
tary of State for India in Council Edited by W T 
Blanford * “ Birds,” Vol. II By Eugene W Oates 
8vo, Pp 17x, 1-407 (London Taylor and Francis, 
1890 ) 
=I 
on Indian Birds, with the present instalment It 
is satisfactory to learn, on the one hand, that the Indian 
Government so highly appreciate his admunistrative 
abilities in Burma, that they could not grant him the 
extra furlough necessary to complete his scientific work, 
and he was thus forced to termisate his duties in England, 
to return to his post inethe Public Works Department at 
Tounghoo It may „be India’s gain thus to sever him 
from the work which he 90 dearly leved and which he 
has execute? with such conspicuous ability, but ıt will 
prove a doss to science, and it will be very hard to find 
anyone capable of cogtinuing the description of the Birds 
of India in the samé complete way that Mr Oates has 
done As the work has been done almost entuely in the 
writer’s private room at the Natura!*Histo1y Museum, he 
1s able to speak with some authority on the subject, and 
he wishes thug publicly to acknowledge the earnestness 
with which Mi Oates wrote his book, the consideration 
* which he showed forthe officers ofethe Zoological Depart- 
ment, ang 
numbering many thousands, which pasged through his 
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R OATES has, for the present, finished his work 


the care which he took of the specimens, f 
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hands f[urajors of Museums Swill ynderstand what we | 


mean, for there 1s no part of their duty more irksome 
than the constant vigilance which is required to sup@rvise 
the treatment of specimens bY students, who seem to be 
ofign animated with the sole idea that when they have 
seen a specimen for their own purposes, gt matters little 
whether the future investigator finds ıt with “its head or 
wings off, or not We aly wish that ev@ry student of 
birds were endued with the reverent love for a well-pre- 
pared specimen which animates Mr Oages and a few 
other naturalists we could mention This by the way 
With the first portion of the s¢cond volume of the 
“Birds,” Mr Oates congpletes hisccount of the Passeres 
or Perching Buds of the British Asian Esfipire. Follow- 
ing out his ideas of classification, he first degcribes the 
Flycatchers and Thiushes, and follows them wh the 
Dippers and Accentors Then come the Weaver Birde 
and Finches, Swallows, Wagtatls, Larks, ending with the 
Sun-birds, Flower-peckers, and, of course, finally with the 
Ant-thrushes or Pittide No one will find fault with the 
position of the latter, but we greatly question the natural 
sequence of the other families No one can doubt that 
Mr Oates, ın his classification of the Passeres, the most 
difficfilt of all ornithological problems, has advanced our 
knowledge of the characters of differentiation, but we 
must demur to some of his conclusions Howeer, fere 
1s a genuine piece of work, with chapter and verse for 
| every one of the author’s opinions, and we will therefere 
| append a succinct account of the new facts brought for- 
| ward by the author, and give a practical aspect tes the 
| present review 


Fam. MUSCICAPIDE 


| Muscecapa parvaisa Sıra Oates, c, p 9 [Thisis 


an innovation, to be epted with @aution, for it 
introduces Szphza, heho heeki, into 
| the Palearctic Region ] 

Muscicapa albicilla isa Sipua Oates, £c, p 10. [Th] 
follows as a matter of course, as the species 1s the 
Eastern 1epresentatıve of M parva] 

Muscicapa hyperythra ıs a Siphta Oates, £c, p 10 [So 
Cabanis was right, according to Mr Oates, in 

| describing this birdas a Szphza | 

Cyernis should be separated’ from Szpfza, and not united 
to it, as has been done by Sharpe, as there is blue 
intheplumage Ergo, Muscitrea cyanea is a Cyornis 

Oates, #c,p 13 [This 18 an aggregation of species, 

| which we do not think will be ratified ] 

Poltomyzas hodgsone (Verr }) apud Sharpe, 1s a Cyornis 
Oates, Zc, p 14 

Muscrcapula hyperythra (Blyth) 
Cyornts Oates, c, p 15 

Digenea leucomelanura (Hodgs) apud G$hatpe, ıs a 
Cyornes, Oates, Zc p 16 

Muscicapula supercelaris,(Jerd), apud Sharpe 17 a 
Cyorns Oates, te, p 17 

M melanoleuca, Biyth (AS gmaciulata, Tickell, apud 
Sharpe) 18 a Cyornzs Oates, c, p 18 

M astigma (Klodgs) and M sapphira (Tick) apud 
Sharpe, belong to Cyornzs Oates, tg, pp 19, 20 

Niltava gates: (Salvad ),1s » Cyornıs Oates, c, P 21. 

Sıphıa palldtpes (Jerd } ang S umcolor (Blyth) apud 
Sharpe, belong to Cyorn:3 Oates Zc, pp 22, 23 

Musatrea grisola (Blyth) ıs a Flycatcher, not a Shrike 
Oates, c, p 31 ° 

Cyornis poliggenys, Brooks, and C oltwa.ea, Hume, 
belong to the genus <Azchzpes Oateddc, pp 33, 

{ 34 
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*apud Sharpe, 1s a ° 
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Alseongs mandelli (@lyme) = A muttuz, ere Oates, | examinations if hggiene and sanlgary science are dealt 
ic, p 36. with Necessarily the grofind travelled ovet 1$ extensive, 


Ter psiphone nucobartca, spn Oates, Zc, D 45 
Hygothymais tytlert, from the Andamans, distinct from 
H azarea Oates, #6, p 50 


Family TURDID& 
Pratiıncola robusta, Tristram, said to be from Bangalore, 


isa Mad&gascar bird Oates, Zc, p 58 
PE barnest, spn, from enemies 


Oatess fc, 


75 
Caribi is Alied to Ggoczchla one łc, p 158 


e Family MOTACILLIDÆ 
Anthus Qckburme, spn, from the Nilghirıs (4 sordidus, 
Sharpe (zec Rub p Oates, c, p 305 
e family NECTARINUDA 
Eihopyg a T spn, from Upper Burfha Oates, 


P 349 
bien 1s not 2 Sun-bird, but 1s allied to Zooterops 


, Oates, c, Pp 373 
Family DIEÆIDÆ 


Acmonorhynchus, gen n Type A 
Oates,Zc,p 382 


vencens (Scl) 


Besides these new features in M: Oates’s book, there 
are many valuable criticisms on less important matters 
One further point should be mentioned, as ıt was missed 
by ourselves in the Bntish Museum “ Catalogue,” and 
My Oates has unfortunately followed our lead = Erythro- 
sgiza of Bonaparte 1s quoted as published in 1831, but 
we quote from a letter of Count Salvador: ‘ You will 
And it in the ‘ Osservazion: el Regno animale del Barone 
Cuvier’ (p 80), and itis equivalent to Carpodacus of Kaup 
Se@the genus Bucazetes must be used ” 

In a comprehensive work like this one of Mr Oates, ıt 
is unlikely that all his conclusions, many of them novel 
and unexpected, will commend themselves at once to 
orsithologists Our own opinion 1s that he has gone a 
hittle too far in pro “iis theory of the value of the 
style of plumage in the young birds , but no one will 


< deny that, for conciseness and painstaking labour, Mr 


Oates’s volumes me a model of what an advanced 
“hand-book” should be, and he has set such a high 
standard of work, that Mr Blanford, who announces his 
intention of completing the ornithological portion of the 
“ Fauna,” will find ıt no easy task to followin Mr Oates’s 
footsteps As the latter gentleman 1s prevented by his 
superior official duties from continuing his work, it 1s at 
least fortunate that such a conscientious naturalist as 
Mr Blanford has undertaken the task of completing the 
work which Mr Oates has so well begun We may add 
that the woodcuts hy Mr Peter Smit are as good as 
those which he drew for the fist volumes of the “ Birds,” 
and are exeellent in every way 


é R BOWDLER SHARPE 
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A MANUAL OF *PUBLIC HEALTH 
A Manual of Public Health By A, Wynter Blyth, 
MRCS, LSA (London Macmillan and Co, 
1890 ) e e 
ARNEST efforts arg being made to insist that can- 
didates for the appointment of a medical officer of 
health shall have an adequate knowledge of sanitary 
science Te issue of this volume ıs therefore opportune 
All the jects of which a knowledge is required in 
; fas VOL 43] 
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and some of the sections have not received that#&ompre- 
hensive treatment whichethey appear to us to need e 

The matter 1s discussed under twelve heads The first 
sectiongis occupied with a briefeaccoufit of vital statistics, 
but only in so far as they affect the duties of a héalthe 
officer As far as the subject 1s taken up it 1s clearly and 
lucidly treated, the deséription of the const#ttion of life 
tables being particularly good The section on air, venti- 
lation, and warming is written in a thoroughly practical 
manner, but ın describing the mechanical appliances for 
ventilation the author gives no illustrations, nor does he 
touch upon the ventilation of ships The chapter cog- 
cludes with an elaborate account of the methods of calcu- 
lating cubic space, whiche although useful for reference; is 
probably seldom required by the medical officer of health 
in his daily duties In the description of hygrometers 
Danuels’s does not find a place 

The first part of section iv, deal% With the sources of 
water-supply, 1s disappointing, for, the subject has not 
received tle share of attention which it decidedly merits 
Cisterns obtain®°mention only as a necessary evil in an 
intermittent system of water-supply, there being ne de- 
scription of their varieties, and the dangers associated 
with the use of objectionable kufls The water-supply of 
the metropolis is minutely detailed, full particulais bemg 
given of the exact area and districts supplied py the 
companies, the amount of water daily drawn from the 
Thames, the filtering appliances, and the average com- 
position of the water distributed The analysis of water 
1s exhaustively discussed, and amongst the apparatus 
employed is a description of the useful pipette invented 
by che author In section v, treating of drains, the 
varieties of drain-traps might perhaps have been more 
fully discussed, and the man-hole or disconnecting 
chamber dwelt on at greater length 

Like the water-supply, the sewage of the metropolis 
receives the most careful consideration, aad the chapter 
on it contains an excellent explanation of the plan of the 
London drainage, together with a map of th@same In 
the treatment of sewage, precipitation processes receive aoe 
very brief notice Fhe subject of nuisances, so important 
for medical officers of health, 1s very fully entered into, the 
chapter embodying all the researches of Dr Ballard on 
effluvium nuisances, and his recommendations for their 
removal 

Section vu, on disinfection, leaves nothing to be de- 
sired Mhcropaiasitic diseases receive a greater share of 
attention than any other subyect "in the book, the bacterio- 
logy of each of the zymotic diseases being compiehen- 
sively treated We do not of course undgrate the value 
of such knowledge, but it appears to us that much of the 
detail which has been introduced would have been more 
suitable to a text-book on pathology than to one on public 
health Thegemaining sections of the volume are devoted 
to isolation, hospitals, food, and the dutits of sanitary 
officers 

On the whole, Mr Wynter Blyth may be congratulated 
on the eacellent text-book he has produced, based as it, 1s 
upon the practical experience of many years of sanitary 
work, obtamed in one of the largest metropolan districts 
If we have poanted out a fgw shortcomings, they have 
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been thg¢se, of ow:$sion, and corgsfon to most authors 
Of the high value of the work as a text-book of public 
healtl® there can be no question, and we hope that Mr 
Blyth’® manual will be ın the ands, not only of students, 
but of all thtsse whose calling 1s sanitary science 
. J H E BROCK 
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“ OUR BOOKSHELF 


Lehrbuch der Zoologie fur Studirende und Lehier Von 
Di E V Boas M.t 378 Abbildungen (Jena 
Gustav Fischer, 1890 ) 


THIS newly published manual of zoology ıs a translation 
eof the author’s work, which was published in Danish in 
1888 Itıs written from the modern standpoint, dwelling 
rather on the embryological apd structural details of the 
forms of animal hfe, and using the scheme of classifica- 
tion as a subject of secondary importance While the 
* present volume is based on the author’s previous work, it 
is no mere translation, not only 1s there a quite new 
chapter added unr the heading of “ Biology,” in which 
the distribution of animals on land, sea, and fresh water, 
parasitism, non-lodomotory animals, and sych like sub- 
jects are briefly discussed, but changes have been made 
in the species of animal forms selected for illustration 
witen*those previously s@lected would not have been 
easily attainable by the German student New figures have 
been intreduced, and tHe work has generally been revised 
he author warmly thanks Prof Spengel, of Giessen, for 
much help rendered in the revision of the translation, 
Gerfaan not being Dr, Boas’s mother tongue The first 
portion of this manual treats of the cells and tissues, the 
various organs or systems, development, and phylogeny, 
and includes the chapter above-mentioned on biology, and 
n the distribution of animals in space and time The 
special poition treats of the classes of animals, from the 
Protozoa to Mammala Certain groups, the position of 
which is uncertain, are treated as ‘ appendages ’ to the 
larger ones, such as the Sponges to the Ccelenterates, 
the Tunicates to the Vertebrates, &c Possibly, from 
the student point of view, this 1s going too far afield An- 
other pomt that struck us in a perusal of this volume 
was the absence of all references to the work of others in 
the field of zoology We are very far from suggest- 
ing that ıt would be desnable to refer, in a necessarily 
compres%ed statement of facts, to the first discoverer of, 
or recorder of, the same, but there have been some 
epoch-making discoveries, such &s have revolutionized 
our ideas of development, structure, and classification, 
and we think it a good plan to let the student know the 
names of the authors of these, as we fancy that, by doing 
so, the facts aie all the more impressed upon his 
mind In some few cases we would even go further, and, 
by telling tht student where look for further details, 
try and interest him in bibhography It may be as well 
to add that in an inditect way this reference to the labours 
of others 1s, in a fey instances, made in this volume, for 
some of the illustrations are inscribed as “ after Allmann, 
Huxley, W@ismann, Sars,” &c 
The great majority of the figures are well selected, and 
the volume of nearly six hundied pages is published in 
a style worthy of tee firm which introduced Balfour's 
“Comparative Embryology” to the German student, 
and that hgs introduced to us the works of the Hertwigs, 
Kolliker, Lang, Weismann, and others 


A Pocket-book of Elétrical Rules and Tables Seventh 
Edition Ry John Munro, C E, and Andrew Jamieson, 
MiInstCE, FRSE (London Chailes Griffin 
and Co, 1891) œ ° A 

THE rapfd progress made ın the application of electricity 

for various purposes mak@s ıt necessary*fo1 every engineer 
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to carry about with him some beof to which h@may refer. + 


The presentework has for some time ‘been a boon toe 
many, and its value has been increased by the smpiove- 

ments in the new edition Among several additichs by 

which the A is enriched ®%s an article on telephony, 

by J D Miller Not the least important item 1s the 

admirable and well-arranged index, which in a work of 

this kind 1s so essential © e¢ 
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LETTERS TO THE EDITOR 


pressed by his correspondents Nether Can ge undertake 
to return, or to correspond with gt writers of, rejected 
manuscripts intended for thes or any other part of NATURE, 
No notice 2s taken of anonymous fommumeations | 


e 
“Modérn Views of Electricity ”—Volta’s so-called 
Contact Forces ° 


Dr. Loper’s treatment of this subject at pp 107-11fof his 
book presents at first certain difficulties Itis in the hope that 
he or some of his numerous readers may give a fuller explanation 
that I communicate them to NATURE 

We are told (p 112) that a piece of isolated zinc has potential 
1'8 volts below that of the surrounding air ‘This, it 1s said, 1s 
owing to the affimty of zinc for oxygen, and to the fact that 
atoms of oxygen combining with the zinc bring with them 
negative electricity. But (p 110) the zinc cannot thus combine 
with pany atoms, receiving their charges, without becoming so 
negatively charged as to repel oxygen atoms electrically as much 
as it attracts them chemically This, indeed, may be considered 
as the state of equilibrium which is instantaneously — 

In this passage Dr Lodge does not explain how the oaggen 
atoms come by their negative charge. We can understand how 
they come to have it in electrolysis, to which we are tolde to 
compare the Volta phenomena In case of electrolysis, oxygen 
atoms, seeking to combme with zinc, have first to dissolve 
partnership with atoms of hydrogen, and the condition of that 
dissolution of partnership 1s that oxygen goes away with a‘. 
negative, and hydrogen with the corresponding positive charge 
But in air atoms of oxygen exist only ın combination with other 
like atoms, formmg molecules of oxygen And unless these 
molecules are negatively charged, it 1s amoy to see why on 
their dissolution the atoms c with zinc are charged 
negatively 

‘We are told further (p 110) that when metallic contact is 
made between zinc and copper, a rush occurs of positive elec- 
tricity from copper to zinc, and of negative from zine to copper, 
bringing both metals to a common potential 1 3 volts below the 
surrounding air If that be so, the equilibrium which we said 
was attained ın the case of the zinc ıs destroyed The zinc, 
having by this rush been deprived of part of its negative charge, 
it gan no longer be true thateit ‘‘repels oxygen atoms elec- 
trically as much as it attracts them chemically ” We should 
expect that a further combination of oxygen with zine would 
take place, renewing the negative charge on the zine, and 
causing a furthe: rush of positive electricity from the copper 
In fact, the conditions of equilibrium, when copper and zinc 
are in contact, seem to be unexplained 

Agam, to explain the Thomson experiment with the alu- 
minium needle (p 111r), Dr Lodge says that the air near a ° 
couple of zinc and copper plates in contact ıs ım a state of 
electrostatic strain, bemg at higher potential near the zinc than 
near the copper But why should this be so 1f the two metals 
are at a common potential? And 1s it not inconsistent withthe 
statement that the two metal® are at a common potential 1'3 


volts below the surrounding au? S H BURBURY 
° e 


Wit: much ‘pleasure do I reply to Mr Burbury’s questions 
concerning the Volta effect, but must refer hem to my memoir 
on the subject, ‘‘Seat of E M@F in Voltaic Pile,” puplished by 
Messrs Taylor and Francis, for the complete statement and 
argument, of which only a bri€f and picturesque summary 1s 
given in ‘Modern Views ” 

(1) The difficulty which Mr Bwbury mentions concerning 
the electric charge of gas atoms 1s a very real ong, but it is not a 
difficulty pecuMar to Voltaic doctrine , and, howwyer it 1s to be 
accounted for, the fact that gas atoms are chargé® seems well 


[The Editor does not hold hemgelf responsible for opinions ex- © 
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establishele by recent resegrches on gaseous conveyance of 
electricity and vacuygn-tube phenomena Thig, however, 1s a 
large subject, and cannot yet be regarded as by any means 
satisfactorily understood, though everythmg pomts to the 
fact that gases transmit cwgents by atomic convection, 2 ¢ 
electrolytically e 

(2) When copper touches zinc, the previous state of eęui- 
librium zs disturbed, and a fresh equilibrium 1s set up, mto which 
dielectric steam $ the surrounding insulator enters as a prominent 
component Attack of the zinc, and continuous progressiog of 
electricity, arg precisely what there tend to occur, being only 
prevented byehe insulating character of the medium Permt it 
to conduct, and the whdle at once becomes a Voltaic cell on 
closed circut © ‘oe 

(3) If thé potential of a metal ıs defined as Sir W Thomson 
defines it, viz as the pæ&ential energy of a unit charge in the air 
close to the metal, the statement quoted from p 111 must of 
course be modiged, but if, as I veéhtmwe to hold, it is more 
convenient to define the potential of a metal as tie potential 
energy of a small unit chgrge ım or on the metal itself, the statement 
mvolgs no difficulty, and is, I believe, true An intrinsic step of 

otential exists between each metal and the air in contact with 
it, which step 1s constant for each metal and calculable from 
thermo chemical data , 1f therefore by metallic contact two metals 
be forced to the same potential, ıt at once follows that a slope of 
potential is set up in the air from one to the other This is the 
very thing observed in all static Volta experiments, and has 
been cursorily stated as 1f ıt were a difference of potential between 
the metals themselves 

I think Mr Burbury will find this quite clear if he does me 
the honour to read the complete argument, but if he stél per- 
ceives a difficulty, I shall be much interested in hearing from him 
further OLIVER J LODGE 

id 
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Attractive Characters in Fungi 

elt is to be hoped that the interesting discussion on the colours 
and attractive characters of fungi may induce someone, with the 
requisite time and patience, to undertake astudy in this rich field 
of ifvestigation, which has scarcely been entered In a paper 
published ın the Annals of Botany (vol 11, No 10, May 1889) 
1t is shown that among the Phalloidei the coloration, odour, 
and contrivances for the attraction of msects for the dispersion 
of the spores are as remarkable as those possessed by many 
Phamerogams for cross-fertilzation Among 1288 species of 


fungi, other than Phalo to veteted from Bulliard’s “ Champig 
nons Frante,“Tulasne’s “ Fung: Hypogeen,” and Cooke’s 


«‘‘ Agaric,” the proportion of those with inconspicuous colours 1s 


about 73 per cent , while among the Phalloids the proportion 1s 
under 2 per cent , 90 pei cent of the latter being either red or 
white According to Kohler and Schublei, as quoted by Balfour, 
the proportion of mconspicuously coloured flowers, among 4197 
species tabulated, 1s about 4 per cent, the proportion of red 
and white being slightly over 50 percent Seventy-six per cent 
of Phalloids have functionally attractive odour, and only 9 9 per 
cent of flowers, and 18 6 per cent of these fungi have rayed 
or stellate forms, so common among flowers—a shape which I 
have*shown by measurement and experiment to be that which 
gives the maximum conspicuousness at moderate distances (te 
within the range of msects’ vision) with the minimum expenditure 
of material In Cogrznus, where the spores become immersed 
in black and frequently gery foetid fluid, some species appear to 
resemble certain composite flowers which are visited by large 
numbers of flies, and Dr Haas has found glucose in the hymenial 
fluid Theregare reasons to suppose that the foetor developed 
by Phallus may be due to the secondary action of putrefactive 
batteria 

From analogy it 1s probable tht the colours and many of the 
characters in other groups are not adventitious, but have been 
selected to aid in the preserv&tion of thespeciess, e g the Pezze 
are even more brilliantly coloured than the Phalloidei, and have 
the hymenial surface and spores freely exposed? and many small 
forms (AmanztaeMycena) are beautifully coloured, and grow in 
places where insects abound Th other cases the colours are no 
doubt protective by inducing, resemblance, or by conspicuous- 
ness, as m many brightly-coloured poisonous forms (procryptic 
and aposematic colours of Poulton) I would suggest that in 
some cases the glutinous character referred to by Mr Worth- 
ington Smith gnd Dr Cooke may be protective against the 


attacks of gfimals, as insects and,slugs Of hundreds of 
specimens @ Phallus impudicus which I have examined, I never 
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found the zelatinons lager eaten throughebyslugs, although the 

spongy stem after emergence from the volva is*fr€quently so 

eaten, and numbers of Agarici and othe: forms not so Fpotected 

are attacked by inseets and slugs It 1s known that the mucoid 

secretion of slugs tends to prdtect them fiom the attack? of birds 

and ants, and other enemies T Weyses FULTON 
20 Royal Crescent, Edinburgh, Jaguary 18 


The Morphology of the Sternum, 


My frend Prof T J Parleer has in these pages (Jame 11, 1890, 
p 142) lately recorded the existence of a sternum im the shark 
Notidanus :ndicus The anterior of the two cartilages which 
he figures has been already described by Haswell (Proc Linn 
Soc N S W , vol ix, part 1), and, in view of Parker’s con- 
clusions, 1t 1s interesting to note that he speaks of ıt (p 23) as 
“‘temptingly hhe the presternal,” but that “the presence of 
such an element in tee skeleton of any group nearer than th 
Amphibia seems to preclude this explanation” That the 
Amphib.an sternum is for ghe most part, if not wholly, a 
derivative of the shoulder-girdle, there gan no longer be a 
question , and, although the researches of Goette leave us in 
doubt concerning the hypo (post-omo) sternum, they show that. 
that can be no derivative of the costal apparatus Working 
anatomists will 1ealize ın Parker's apples Rai of Albrecht’s 
terminology the expression of a fundamental difference between 
the sternal skeleton of the Ichthyopside and Amniota The 
1esearches of Goette, Hoffmann, Ruge, and others, show the 
sternumeof the highe: Amniota to consist of a greater costal 
portion and of lesser ones, chief arfong the latter being the 
episternum or interclavicle They suggest (especially fF tPoff- 
mann’s assertion that the precoracoid or clavicular bar 1s, In 
Mammals, primarily continuous with®the spine of the scapula 
that the interclavicle may be, throughout, the vanishing vestige 
of the coracoidal sternum of the Ichthyopsida The latter would 
appear, therefore, to have been replaced in time by thesmore 
familar costal sternum, derivative of the hæmal arches (ribs), 
and, this beg so, might we not boldly, and with advantage, go 
a step further than Parker has done, and distinguish between a 
coracotdal archester num of the Ichthyopsida, and a hæmo- 
coracaidal zeosternum of the Amniota? If this be concedeg, * 
the characters referred to must be meorporated 1n our diagnoses 
of the two great types named G B Howes 

South Kensington, January 12 


Stereoscopic Astronomy 


THE following exquisite test of the delicacy to which astro- 
nomical photography has attamed may be interesting In 
Admiral Mouchez’s ‘‘ Photographie Astronomiqae ” (1887)—a 
small book, and cheap—are eight photographs of Jupiter, by 
the MM Henry, taken on April 21, 1886 Several age at mter- 
vals of only three mmutes in time What with the lage red 
spots, the irregularities of the two belts, and white spots on the., 
upper belt, there are qufte details enough to enable the eye to 
perceive the solidity of the planet, in a stereoscope, 1f the earlier 
picture 1s submitted to the mght, and the later to the left eye 
Reversing the order of the pictures gives a puzzling effect, which, 
with a little practice, 1s seen to be hollowness instead of solidity 
But the mmd resents this true result, and so gets puzzled 

To satisfy myself that I was not, on the othe hand, misled 
by tne wish to see solid, I put the matter to the proof by asking 
a friend to shuffle the photographs, and submit any two to me 
in the stereoscope without either of us knowing which they were, 
or in which order they were placed After recording my judg- 
mert, ‘‘solid” or ‘‘Bollow,” on @ch pair, the times and order 
of place were ascertained and recorded I fou&d that I was 
able, afte. twenty tnals, not only to say whether two images 
taken three minutes apart were rightly or wrongly placed in the 
stereoscope, but I could guess m anygcase with some accuracy 
what the interval was before either of*us hnew ıt This, of 
course, was only? possible by famuharity with these particular 
images e W 

Lawn-Upton, Littlemore, January 17 
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. Mock Sun e 


Last evening, about five minutes after five o'clock, I ov 
served that a cloud in the south-west was strongly 1lluminated 
from below As the sun had set more than half aff hour, and 
coasiderably more to the south, Ievas surpitsed by the degree of 

e 


* ‘otwbummocky ice and snow 
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illumination, Obserging more closely, saw about 5° above 
the horizon ahd about 12°-15° ‘north ‘of Hartland Pomt, the 
appearange of the sun in a fog, but only about one-third the 
apparent diameter when in the same placer I watched it for 
*about fivémmutes, when it was grdtlually obscured by the nsing 
must . T*MANN JONFS 
Northam, Devon, January 17 


Our Latest Glacial Period 

I AM informed that nea: the Wash, and I suppose at*other 
parts of the coast, the sea at low water is frozen into masses 
which with the rising tide become floes, and are urged back- 
wards and forwards on the beach This is, I believe, not a 
frequent occurrence on our shores, and it would be interesting 1f 
any observers could note whether the shingle or the stones em- 
bedded beneath the floes, when such are found, have become 


© pelished or scratched as by glacial action « 


W ATKINSON 
17 Trafalgar Square, Chelsea, S W , Janfary 5 


P S —My anticipatin has proved correct as far as the small 
bergs in the Thames are concerned, for after a little search I 
Nave found in Chelsea Reach chalk blocks with grooves and 
striations that woulg be no discredit to a boulder clay specimen 
I should be glad to he€r of any similar markings on flint, chert, 


e or other hard rocks, or even on hmestone o1 sandstone, and also 


to learn’ whether ther are, as I think there mugt be, other 

recorded instances of the formation of glacgated’ rocks in the 

British Isles o1 the coasts gf Europe since Pleistocene tifhes 
Jaguasy 17 $ 





JHE GREAT FROST OF THE WINTER OF 
1890-91 


T Ocfind a parallel to this frost for intensity and en- 
durancé, we must go back, as regards London and 
the south of England generally, to the severe winter of 
1814, when the great fan was held on the Thames, which 
for long presented from bank to bank a uniform stretch 
In that year the severity of 
the winter was more equably felt over the whole of Great 
Britain than during the present winter Thus m 1814, 
the mean temperature of Gordon Castle, near the Moray 
Firth, for January was 27° o, whereas during last December 
it was 36° 5, and, so far as records go, all parts of the 
United Kingdom suffered nearly alike during that memor- 
able winter 
But during this winter of 1890-91, the contrasts of 
temperature in the different parts of the country fiom 
Shetland o the Channel are altogether unprecedented 
In Shetland and Orkney, the mean temperature of 
“December: was about half a degree above the mean of 
the month for the past thirty-five years In Caithness 
it was about the average, but on advancing southwaid 
the cold was the more intense, till its maximum intensity 
was unquestionably at Oxford, where the mean of the 
month was 11° below the mean of the past 35 years The 
following shoxt scheme shows generally the geographical 
distribution of this great frost, the first column giving the 
depression below the mgan at places on the west coast, 
the second, at places in the interior of the island, and 
the third, at places or? the gast coast -y 




















West Coast Inland East Coast 
e 

Banahead - o9 Ig®rness - 14 Fraserburgh -0 3 
Skye — 1 2| Braemar — 1 8/Abegdeen -06 
Islay e — 2 0| Glasgow — 38/St Abbs -28 
Douglas York — 5%|Spurn Head -47 

(Isle of Man) -4 4| Loughboro’ — 8 8|Yarmouth -59 
Holyhead — 6 oj] Oxford -IIO 
Pembroke #6 7| Southampton — 8 8|Dungeness » -81 
Scilly -44 
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As occurs in all low winter temperatuges, the intensity 

of the cold is most pronSunced in sitgations farthest 
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removed fiom the ocean Thue, #om Oxfords dhe in- 
tensity of theefiost was in all directwnss less felt 
Ireland, the intensity was pretty evenly distributed, 
ranging below the average from - 2°5 at Dubla to 
4° 6 at Foynes and Killarney e 

very curfory examination of the weather maps of the 
Mefeorological Office shows at once the cause of this 
singular difference in the degree to which @iffegent parts 
of Gyeat Buitain have been subjected to this frost During 
the whole of this period afanospheric pressur¢ to the east 
and north-east of the British Islands, notably ever Russia 
and Scandinavia, has been unusually and persistently 
high, rising on occasions “abdve 31 000 indhes, thus, so 
to speak, stopping the way to the usual easterly course of 
the cyclones from the Atlantic over N8rthWestern Europe 
Thus, in the extreme noigh of the Bfitish Islands, pressure 
has been l@vered below what prevailed to fhe south, and 
consequently the preponderance of south-westerly winds 
has been greater On the other Rand, fartHer sguth, 
barometers have been almost constantly higher than they 
have been away still farthe. to southward , and be it* 
particularly noted, low-pressure areas, or cyclones, have 


| been almost constantly present over the Mediterranean, 


or even on occasions farther south, either formed over 
this region or diafted in from the Atlantic, with the 
inevitable result that the whole of Western Europe has 
been overspread with polar winds from north, north-east, 
and east, bringing with them a degree of cold which the 
newspaper press has been chronicling for us at our 
breakfast-tables day by day 


. 
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INDIAN ETHNOGRAPHY 


OYE Indian dependencies form a vast field for ethne 
logical inquiry which we have not as yet sufficiently 
cultivated , ın fact, its importance 1s realized by but yery 
few What ts really 1equired ıs a systematic study of the 
various 1aces of India, carried out according to a definite 
plan Independent observers may do, and many have 
done, much , but by co ordination more and better work 
can be accomplished The Bureau of Ethnology, in 
Washington has for its espe@gl object the @nvestigation 
and recording of all that relates Nemh Anmasican 
Indians, and the splendid series of Reports issued by that 
Bureau form an invaluable mine of information on 
American anthiopology Is ıt too much to ask from our 
Government that we should have an analogous Bureau of 
Indian Ethnography? It would not suffice merely to 
have a depaitment for researches on Indian ethnology, 
and for the publication of the results , something more than 
thists wanted It would be fiecessary to have a library 
of works relating to Southein Asia, and to have an elabo- 


and so forth, on every bianche of Indian anthropology 
Were this done, anyone who wished for information 
about a particular district would be able to find references 
to all that was known about the pgople, their customs, 
arts, and crafts The catalogue should be a systematic 
bibliography, irrespective of the actual contents of the 
| library of the institution, though every endeavour should 
be made to make this as complete as possible > 
Such a Bureau, if propery directed, would serve as a 
great stimulus to those who are interested in the native 
1aces of India, but wko requi%eeencouragement and direc- 
tion There càn be little doubt that an immense number 
of isolated obsesvations are Jost for the lack of a suitable 
depository, the recorders of such obseivatigns being fully 
awaie that these are too casual to be of much value ; 
when accumulated, however, the case 1s very different. 
Were ıt known that a record of any obscure or rarely 
observed custom would be duly filed and so classified 
as to be readily avaiMble to anyone who was studying 
Indian folk-loge, the probability ıs that many memoranda 
would find their way toshe Bureau which oth&wise would 
be lost ` 
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E classified catalogue of books, memons, artigles, 
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. It cannot be too often or too strongly insisted upon that 
now is tifétime for thé’ c@llection of all anthropological 
“data in every deparfiment of that far-reachingscience To 
+” many, results are alone interesting, and there 1s too fre- 
quent) a danger to generalize from imperfect data Un- 
fortunately in no departmer® of science 1s ıt more easy to 
theorize than in this, and those who have not sufficienty 
studied the subject are often the most given to framing 
hypothesesewhich are as easy to refute as they are to 
e make, and it 1s this which has brought discredé uppn 
anthropology? Posterity will haveplenty of time ın which 
to generaliz® and thapiize, but it will have scarcely 
any opportunity for recoidigg new facts This century 
f has been øne of most rapid transition The apathy of 
our predecessors has Jost to us an immense amount of 


information let not thas reproach be applied to us by l 
e 


e our descendantg 


The change which 1s everywhere noticeablé is from | 


individuality to untfqmuity Religious beliefs are less 
varie@than formerly, there are fewer local customs, there 
1g greater uniformity in dress and personal ornament, the 
tools and weapons of the white man are now cosmo- 
poltan It is unnecessary to multiply instances every 
book of travel directly or indirectly witnesses to these 
facts The vulgarization of Oriental fabrics, the degenera- 
tion of Japanese art products, also testify to a levellmg 
down, which together with a levelling up is characteristic 
e of our modern civilization 

Every effort should be welcomed which endeavougs to 
place on permanent record local peculiarities of any sort, 
and,it 1s with pleasure we notice the too short paper? in 
whigh Hérr L H Fischer gives the results of his personal 
investigations on the jewellery of the people of India and 
onthe manner m which it 1s worn As the author points 
out, the Hindoos are very fond of ornament the ears, 
nosefneck, upper and lower arms, fingers, ankles, and 
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e ° 
conglomeration of races, religions, languages, and States 
which can scarcely be unrafelled , and now this 1s further 
complicated by the introduction of European cultuie 


e 
1 “ Indischer Volkeschmuck und die Artihn 7u Tragen,” L H Fischer, 
3°PP. 51 woodcsts and 6 plates, Annalen des hh HMaturhistorischen 


Hofmuseums, W v Nr 3 (Wien, 1890) é 
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toes fre adorned, but not the hps, as ın some Afncan 


and American tribes Say eC. 


The culture and history 8f a people are 
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Fig 1 —Ear ornaments Fic 2—Sinhalese ear ornament , thts 1s very 


simular to an ornament common in the 
Solomon Islands e 


interwoven, and Indian history ıs so comphcated that 
India at the present time appears at first sight to be a 
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At first ıt seems almost impossible to discriminate the 
typical ornaments of the separate 1ace-stems, but in time 
it 1s discovered that the lower classes keepeto traditional 


| forms 


The village smith transmits his art from fathet 


to eson and grandsom, always with the same archaic” 
moulds, the samg simple tools, the same desighs , and it 
° eet 
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+ are imitated in glass 
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18 only thg presents l@xury which mgeces fashions The 
author chiefly turned his attefition to the jewellery which 
the mata mass of the people wear, and not to that of the 
e rich, fog this appears to be, frequetttly imitated from 


+ European articles 


The material which in India is employed for jewellery 
18 mamiy silver, pure of in mixture with tm, anc, and 
s lad. of these, there are many alloys which constitute a 
gold-like metal Asa rule, yellow metal obtains in the 
south andphite metal in the rorth-west, silver always 
predominating In Peshawur, for example, there 
1s hardly anything but silver Gold ıs rare in 
India 
India possesses all known kinds of precious 
and less precious stones, but the polishing 1s as 
@ rule very primitive Particular provinces ap- 
pear to have a predilection for stones ofa certain 
colour, thus, in the Madras Presidercy espe- 
cially, green stones are almost*invariably worn 
in the men’s earns In Jeypote, ornaments 
of Indian gainets can be bought in great abun- 
dance, and the turquoise 1s characteristic of the 
Himalaya dıstrı&t Waturally all kinds of stones 
there are glass arm-rings 
in South India which are principally made an 
Poona, Taragalla, and Suat, and are mugh worn 
Ivory, coral, pearls, shglls, and other materials ° 
areealyo pressed into theeservice of personal 
adornment. Bracelets made from the Changu 
(Zurbinelee rapa) occus ın varied form m the 
Dacca district The author only occasionally 
saw mother-of-pearl fabricated into amulets and 
in Ceglon into rings 
The author then goes on to describe the cos- 
tume and types of ornaments characteristic of 
vaiious parts of India Numerous sketches of 
all kinds of jewellery illustrate the paper There 
e ten representations of women from different 
districts scattered in the text, one of which, a 
Tamil from Tnchmopoly, we reproduce as a 
specimen of the wlustrations to the paper 
There are also six plates of full-length portiaits 
of women in typical costumes, thiee of which 
are in colours 
Specimens ulustrative of this paper and col- 
lected by tfe author are to be found in the 
Vienna Museum There is also in the Beilin 
Konighcl#e Museum fur Volkerkunde a fine col- 
lection lustrating Indian ethnography, which is 
arranged in a most instructive manner Maps, 
photographs, and models are hberally mter- 
spersed, and the labelling 1s exceptionally good 
Jewellery 1s dealt with ethnographically, and 
not merely as a branch of esthetics, the use 
of the trinkets being illustiated by photographs 
and modelse One thing ıs gertain—that 1s, 
that Germans need not go further than Berlin 
if they desire to have an intelhgent and com- 
prehensive presentment of Indian ethnology 
So firm is the conviction of Dr Bastian, the 
energetic Digector of the Museum, of the pre- 
sent necessity for gathering up the dying-away 
remnanfs of more or less barbaric and savage 
peoples, that he is onge more on a collecting tour—this 
time in India—and fs continually sending to Berlin cases 
of specimens, regardless alike of cost an@space for exhi- 
bition Hefeels that itis now hisgduty to collect, and 
this spirit is manifest ın other departments of the Museum, 
notably also in one ilfistrative of another of our British 
colonies Capt Jacobsen ıs one of the best of cellectors, 
and he has brought together an mvaluable collection from 
* North America, especially from British Columbia, „the 
long seri@ of grotesque dance-masks being of particular 
interest. ° 
NO. 1108, VOr. 43] 
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It 1s convenient for European ghnologists that these 
objects are ıp such an A f Musepm as that in 
Berlin, but we, as Englishmen, would like to see the 
ethnography of all our British colomes as fully repre- 
sented ın our own National Museum It is true ‘there 
does not at® present exist any machinery for making 
sp&cial collections, nor was there in Berlin until en- 
thusiasts ike Dı Bastian and others creaed it There 
are difficulties with regard to funds and storAge-room , 
perfiaps’Dr Bastian’s Plan of ignoung these problems 
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Fic 4—A Tamil woman from Trichinopoly 
and of secuying tle specfnrens is not so very bad 
after all 

It may be ged that we already have an Indian 
Museum This is true, but that collecti@n 1s lttle more 
than an &ssemblage of specfmens 

A museum has at the pgesent day quite a different 
object from what it had in the past {he distinction can 
be put succinctly by an analogy, most of the older 
museums bear the same relation to modern museums 
that dictionaries do to text-books Mo people will 
admit that the perusal of lexicons 1s som what mono- 
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" tonous and dull, and similaly the arrangement of the old 
tlass of museums was such as to give the lea8t amount of 
instruction beyond the bare fact of the existence of given 
objects 

Large national collection’ should be exhaystive, and 
this necessitates a multiplicity of objects, but that shoulgl 
not preclude a scheme of arrangement which would make 
the specimens yield the maximum amount of informa- 

*tion they are, capable of giving The Indian Meseugsn 
affords an example of the worst st$le of museum arrange- 
ment. e 

The public has a night to expect that national speci- 
mens shall We arranged in the best possible manner, and 
the Government shoulę appreciate the fact that museums, 
if properly conducted, efford the most interesting and 


e* vivid means for gonveying instruction 


ALFRED C H4#ppon 
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THE APPLICATIONS OF GEOMETRY TO 
PRACTICAL LIFE! 


THERE is scarcely any branch of modern science 
which has of 1ecent years made such progress as 
geometry there ıs certainly no branch over the purport 
of which there 1s so much obscurity or has been so much 
discussion On the one hand, geometry, like most sciences, 
was born of a practical need The Egyptians,” an 
eminently practical people, were not imterested like the 
Gredéks 1 the properties of the circle for the circle’s own 
sake*but they wanted an art to measure the capacity of 
their barns and the size of their haystacks, and to plan 
out their pyramids and great buildings But above all 
they were landowners, and to sell property they required 
to measure land—to measure ıt in square feet, and not by 
.*the time that a yoke of oxen would take to plough it, 
which was not always an exact or convenient test So 
the Egyptians invented Jand-measuring or surveying, and 
termed ıt geometry, and the geometricians they called 
ropestretchers Thus ın the doggrel of an old text- 
book — wae 
—< ‘ 
To teach weak mortals property to scan 
$ Down came geometry and formed a plan 


The origin and the early applications of geometry were 
thus essentially due to the needs of practzcal life 

On the other hand, the Egyptians, having satisfied their 
immediate wants, left geometry uncultivated, and by not 
pursuing it on purely theoreti@al grounds, failed to convert 
it into that gieat instrument of investigation which in 
the end was to master the mystery of the heavens, guide 
the nfariner across the trackless sea, or help the engineer 
to span the St Lawrence or Douro 

The next stage in the development of geometry was 
left to the Greeks, for whom to apply geometry to practical 
purposes would have "been to debase ıt They studied 
geometry for 1ts own sake, much as some of our friends 
to-day study metaphysics, only, ıt seems to me, they did 
1t to more pufpose ‘They recognized ın geometry a great 
mstrument fo. sharpening the intellect, and they made ıt 
the basis for a sound education A proposition was to 
them a delight in itself, ang to deduce a new one a 
distinct intellectual adv@nce Tus they had the 
proverb, “ A figure anda stride. not a figure and sixpence 
gained ” s 

I cannot emphasize this pyrely theoretical tendency of 
Greek geometry better than by a tale which 1$ told of 
Euchd by Stobeus —A yeuth, who had begun to read 
geometry with Euclid, when he had learnt the first pio- 


7 A thirty minutes’ Probationary Lecture, delivered at Gresham College, 
on Friday, Decemper 12, 1890, by Prof Kar] Pearson 

2 The historicof facts of this lecture are chiefly drawn fom two excellent 
hooks—Gow’s, ‘History of Greek Geometry,” and Ward’s “ Lives of the 
Professors of Gresham College ”’ 
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position inquired, “Yat do I get “by learning these 
things ?” So Euchd called his slave and said, ‘ Give him 
threepence, since he must gain out of what he leari ” 

I have said enough pethaps to indicate how the two 
tendencies of modern geometry, and indeed of the whole 
of modern science, date back tg the yery’ beginnings 
of scientific activity—to the practical Egyptians, whoge 
horizon was bounded by the,immediate needs of life, and 
to the Tany metaphysics-loving Greeks, who despised 
practical applications Thére are few teache:s oMBeometry 
who will not have felt at times the burden of these two 
tendencies The great mass of material in the form of 
published papers on higher geometry, many of which can 
only be understood by the initiated few, and some of 
which have probably never been read except by their 
writers—this weighs,at times upon the mind and makes e 
one, without despairing of science, cry, “ Cuz dono? For 
whose good? How can this help the progress of man- 
kind?” On the other hand, how the ligtless student, bent 
on struggling through life with the least expenditure of 
intellectual energy—how he calls up the spirit of the - 
Greek, when he languidly asks his teachgp after lecture, 
“ What is the vse of this? I’ve got tfe result in ‘ The 
Engineer’s Pocket-book’” For Azm the imsight to be 
gained by seang the Aow and why of ‘a process is of no 
importance, and the fingers tingle to hand him threepence 
that he may at least gain sometheng by attending our 
lectures id se 

It ıs not my purpose now to trace these practical and 
theoretical tendencies through th@ history of geometry 
down to the present day Neither do I intend to em- 
phasize one tendency at the expense of the other But 
of this fact I feel clearly and absolutely certain, that a 
divorce between the two—such as has existed in some of 
our great mathematical schools—is wholly unnatural, and 
tends sadly to retard the efficiency of both What we 
are slowly but surely learning in this country, owing to 
the pressure of foreign competition, 1s that education an 
theory are needed in all branches of piactical life, if we 
are to maintain our industrial position But it must be 
education and theory which 1s sympathetic to practise, 
can mdeed be wedded to it, and takes upon itself no 
cynical and superior airs When we compare on the one 
side the vast amount of mathematical talent out of touch 
with all human needs, and on the other the amount of 
practice which limps along for want of theoretical support, 
we cannot but be grateful for any institution or foundation 
which tends to promote a better fellowship betWeen the 
two This union of theory and practice, with its offspring 
the applied sciences, has nowhere in recent times met 
with more cordial support than in the City of London 
Within the last twenty years the science of engineering 
has been revolutionized , from an empirical and mechan- 
cal craft engineering has been raised to the rank of a 
learned profession The introduction of theory into 
engineering practice has heen largely due o*the progress 
of modern geometry and the geometrical methods of 
calculation : 

Problems, which when clothed 1n mathematical symbols 
only served to appaé the practical man, became intelligible 
to him when hieroglyphics were replaced by®curves upon 
the drawing-board ‘The success of this particular union 
of practice and theory 1s largely, I believe, due to the 
choice of a geometrical method, taythe recognition that 
form and figuregare more easily realizable by the average 
mind than symbol and numeric quantity 

I have referred t® the umon of theory and practice 
which has been so largely realized of late years in engin- 
eering instruction because ıt offers us a striking example, 
not only"of the success of theory as applie@l to practice, 
but also of the manner ın which that theory, ın order td , 
be successful, must bè apphed The theory does not 
need to be superficial, but ıt must be of a kind ‘which the 
practical man cap grasp , the @alculations must be made 
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in a form which appeals to*his imagination, and i the 
paitic@la: sciences preliminary to the engineering profes- 
sion thgs has been largely dong by tht" aid of geometrical 
and graphical methods Twenty years ago these methods 
were scarcely disgovered, or the few known were neglected 
or, scouted To-day tfe most scientific Govemment in 
Europe permits the calculations and plans of the largest 
engineering structures whicH are submitted for its ap- 
proval to%®e made by purely gmphical processes * Here, 
then, we have an instance of theory placing at the 
disposal of practice one of the most efficient instruments 
of modern calculation and investigation, and this, indeed, 
1s pecularly the light in which, owing to early tradition 
and present needs, geometry ought, I think, to be dealt 

e@vith at Gresham College I do not mean by this that 
the sympathies of the City should Be entirely with what 
we may term the Egyptian as contrasted with the Greek 
view of science, but solely “that the City has already 
entered upon the Mibour of reconciling theory and prac- 
tice, and that for a long time to come more efficient work 
might probably be done in this College by spreading and 
utilizing existing Mhowledge than by extending the bound- 
aries of pwe theory The Gresham lecturer will, I fully 
believe, best supply’ ex:sting needs, 1f he deas rather with 
the applications of geometiy to practyal lite, than if he 
discourses on the morg complex aspects of his stbyect 

& have said that this seetns to me consonant with the 
early traditions of the College When Sir Thomas 
Greshanwfounded this€College, the old medieval concep- 

“tions of education were dying, and modern science and 
modern thought were in then birth-thioes The Re- 
nas@ence with its revival of learning had resuscitated 
the knowledge of the Greek geometry But the minds 
of men were not content with pure theory, they were 
anxious to understand the laws of the physical universe— 
astrology was being replaced by astronomy, chemistry 


Xas deposmg alchemy The old forms remained, but 


they were filled with a new life Sir Thomas Gresham, 
indeed, when he founded his College established his seven 
professorships on the lines of an old medizeval University, 
m which all knowledge was forced into one of the seven 
divisions—divinity, astronomy, geometry, music, law, 
physic, and rhetoric But what a very different view the 
early science professors—those of astronomy and geo- 
metry—toof of their subjects to what would have been 
possible a hundred years earlier! Geometry for them 
meant tlfe application of mathematical knowledge to all 
the branches of physical science It was not for them the 
pure theory of lines and cucles and curves, but a process 
of calculating and mvestigating the facts of Nature Thus 
the revival of geometry ın the sixteenth and seventeenth 
centuries was on Egyptian rather than Greek lines New- 
ton, with astounding ingenuity, used geometry as his main 
instrument for investigating the motions of the moon and 
planets Tle early occupants gf the Gresham chairs of 
both geometry ‘and astronomy were amongst the most dis- 
tinguished scientific men of their time, especially interested 
in the application of mathematics to the problems of 
Nature and to the pfacticgl sides of fe Those were the 
days when #ngland was building up a greater empuie for 
itself on the other side of the world, and if you were to 
ask m&what beyond their ndomitable pluck carried ow 
sailors and colonists pver the Atlantic and Pacific in their 
frail and dimmutive craft, I should reply, The labours 
of the Gresham professors of geometry*and astronomy 
It was they who published the firss tables and manuals 
tor English seamen, explained and improved the compass, 
the sextant, and the®constiuction of ships Briggs, the 
fist occupant of the chair of geometry, wrote a work 
*entitled, “The North-west Passage to the South Sea 
through the Continent of Virginia,” and another entitled, 
“ Tables®for the Improvement of Navigation” It was 
Briggs who was mainly mstiumental ® intioducing the 
use of logarithms, that most wonderful feature of modern 
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calculation, ghe use of which 1s N@pesative on every, 
seaman and astronomer of to day His colleague in the 
chau of astronomy, Gunter (1619-26) drew up a table 
of logarithmic sines and ta~gents for the first time— 
a,table fafhilar now to every navigator and land- 
surveyor He was also the first discoverer of the 
slide-rule, now found in every architecteand engineer’s 
office, while for long his sun-dials at Whitehall 1e- 
mained standard timegkeepers 
cessor (1626-36) wrote a treatise on theevariation of 
the magnetic needle, and an “ Efitome of Navigation” 
for seamen No lesse adtıve in this® direction was 
Samuel Foster, who held the astronomy ‘hair from 
1641 to 1652 He explained the $e of the quadrant for 
finding position at seq, and wro more than one work 
bringing ghome the results of theory tothe seventeenth 
century seamen Lawrence Rooke, who successively 
held the chairs of astronomy and® geometry; pubhshed 
“ Directions for Seamen going to the East or®West 
Indies to keep a Journal” To Sir Christopher Wren, 
who was Gresham professor from 1637-60, there is no 
need to make any reference in the City His practical 
applications of theory are well known, that he published 
books on navigation and the structure of ships, that he 
first gave a theory of the pendulum, and improved the 
telescope, 1s perhaps less generally remembered In his 
days there was a scientific enthusiasm at Gresham Col- © 
lege which we can hardly realize anywhere now Wren, 
we hear, had special charge of the planet Saturn, and his 
colleague Rooke of Jupiter, and their observatyons eand 
lectures turned on the great discoveries then being made 
with regard to these peerless chiefs of the solar system 

But perhaps the most bnlhant of the Gresham 
professors was Robert Hooke, who held the chair of 
geometiy from 1665 to 1703 He also publhed 
“ Directions for Seamen”, he delivered and afterwards e 


published “Lectures for improving Navigation and * 


Astronomy” But more than all he invented the watch, 
with the declared object of measuring time at sea, where 
no pendulum clock could be of service The efirst 
account of the constructiot™of the watclf was given by 
the Gresham professor of geometry in his lectufemat the 
College on “Several new Kinds of Watches for the 
Pocket wherein the Motion 1s regulated by Springs” 
Hooke improved also the reflecting telescope , he invented 
a marine barometer, and several new kinds of lamps 
He wrote a treatise on the sails of windmills He laid 
the foundation of the modern science of elasticity, and 
made the earhest 1esearchgs of scientific value on the 
strength of materials After the Great Fire of London, 
Hooke, like his former colleague Sir Christopher Wren, 
presented a model forthe rebuilding of the City Indeed, 
it 18 no exaggeration to say that in the seventeenth century 
it was to the Gresham professors that practical men 
seeking help from theoretical science naturally turned 

I might had I the time at me disposal, bring still 
further evidence to show that the earliest of Sir Thomas ° 
Gresham’s lecturers were essentially occupied with the 
apphcations of science to practical hfe, and that this 
tradition lasted so long as the post of Gresham lectyrer 
meant in itself one of the kighest distinctions 1n the land 
But I can only now iefer to one fact from which in 
itself a true,idea @f the orfinal activity of Gresham 
College might be formed Gresham College was the 
cradle of the Royal Society It was within its walls, and 
notably within the rooms of the professer of geometry, 
Lawrente Rooke, that the*’makers of England’s earliest 
scientific reputation, men Yke John Wallis, Robert 
Boyle, and Lord Brouncker, togethe: with the Gresham 
professois Christopher Wien, Robert Hooke, and Sir 
William Petty, used to meet to discuss experiments, and 
it was at Gresham College that they Neceived their 
charter of incoiporatibn as the Royal Society yn 1662 

A French traveller, who visited England in the year 
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e 1663, and whose diary has recently been republished, recogrtize how great a factor ıt has been and ıs in the . 


“gives us antaccount of se®erel visits to the Royal Society’s 
meetings at Gresh’am*College — ® 
“On May 23,” he wiites, “ I was at the Academy of 
Gresha&, where every Wednesday an assembly is held 
to make a variety of experim€nts upon matterg not yet 
fully understood, but which are described according te 
each one’s knowledge, while an account of them 1s 
* written out @y the secretary The President, who 1s 
ealways a person of quality, 1s seated at the tope of @ 
great square table, and the secretary at oneside The 
* Academicians*are seated on benches running round 
© the hall The President ıs ord Brouncker, and the 
secretary ıs Mr Oldenburg The President has a little 
wooden hammer in his hand, with which he strikes the 
. table to call to silence ghose who want to speak when 
e% another is speaking, thus there eis no confusion or 
clamour é 


intellectual and spintial growth of th®netion , Jnvesti- 
gations hike those of Darwin ahd Maxwell, which appear 
at first sight to have no practical applications, @nay 
profoundly alter our ‘Whole wew of human hfe, or gf the 


physical world which surrounds it, and in doing this . 
may modify indefinitely our practical cpndifct or our 
command $f the forces of Nature ° a 
Even geometry in its more abstruse speculations, when ° 
ıt transcends the space in which we live and theorizes of 
another,*of which ows 1s As poorly representattve as a 
landscape painted on flat canvas 1s poorly representative 
of the wealth of form and distance in the scene ıt depicts 
—even this abstruse geometry may some day react on 
practical life, by the modifications it 1s capable of pro- 
ducing ir. the current ideas of space and force I recog- 
nize to tke full this educational value in geometry, andme o 
all forms of pure science, but I believe that there are 
other institutions—nbtably the great Universities—which 
sufficiently emphasize this side of leaini On the other 
hand, I think that there is a gap hich Geeahen College 
is well suited to fill, and I believe that to fill xt would ° 
not be out of accordance with tts early tgaditions By 
this gap I understand the want of an fhstitution which, 
while recognizing the educational value of science, would ° 
mainly devotegtself to pointing out, in $ popular manner, 
back, and did this until they died Further, that a branch | the bearipg of thee conclusions of modern science on 
pf holly placed in a certain lake ın Ireland, in such wise | practice and the applications which ean be made of them 


that a part was ın the earth, a part in the water, angi a | to ordinary life e °° 


“Tt was reported thgt salt of tartar put upon toads, 
vipers,@r other venomous beasts caused them to die, 
some one said that quicksilver had the same effect , that 
these animals could not live in Ireland, as they could not 
bear the soil, and that experiments had been made by 
putting them on soil brought from England along with 
the animals, when they thought to escape, and ap- 
proached the soil of the country, they always had to turn 


part in the air, after some time—a year or thereabouts— In particular, it seems to me that the lectuies on 
e changed its nature, the part in air remamed indeed | geometry can be made especially® serviceable ein this 
. wood, but*that in the water became petrified, and that | direction, 1f geometry be interpreted in the wide sense 
in the earth metalhc m character In order to | current in the seventeenth century, and which it retains 
progure in ponds fish of all sorts which are difficult of | to this day in France The modern development of 
transport, ıt ıs only necessary to cany the eggs of the | graphical and geometrical methods has placed a powerful 
fish one requires, and these will afterwards hatch out, | instrument of calculation and investigation in the hands 
this lord from Ireland said he had put into practice | of those who have neither the time nor opportunity of 
- Further, ıt was noted that the germination of sects does | Iearnmg to handle the abstruse tools of analytical ~~ 
not arise from decay, for the intestines of an animal | mathematics, Wherever quantity of any sort has to be 
and other parts which easily corrupt having been placed | measured and reasoned upon, there these geometrical 
ina glass closed with cotton-wool, so that no fly or other | methods find their applications Their applications are 
animal could eter, but only the an could penetrate, they | indeed so manifold that it is difficult to enumerate them 
had been preserved for six weeks without maggot or other | to questions of force and motion, to problems in the 
thing being observed Bodies weighed in the air had | strength of materials, in the structure of bridges and 
been afterwaids weighed in a very deep pit, and had been | roof-trasses, of machinery ın motion, of cutting and em- 
found to weigh one-sixteenth less That bodies which | banking—they have been long applied, and, form the 
» sunk in water came up again when one put more water | basis of much of modern engineering practice But there 
into the vessel, which proved the compression of water | are other fields which would constitute more suitable 
by water Sir Robert Moray told me that the | topics fora Gresham lecturer The graphical repfesenta- 
President wished to give to the public a new science of | tion of statistics at once suggests itself Mortality, trade, 
the movement of bodies in wate1, and so to improve the | goods and personal tfaffic, furnish statistics which 1f 
e art of navigation , with this end in view he was ex- | dealt with in a graphical manner very often suggest con- 
perimentmg on the ease with which bodies of diverse | clusions which are of the greatest interest to those dealing 
shape$ moved through water That a method of | with problems of insurance and commerce-—-conclusions 
learning the difference of weight of various liquids was | more readily deducible from the geometrical than from 
- to weigh ın them a body attached by a fine thread of | the namerical representation of statistics What may be 
e Silver or other metal, and the difference of the weights of | achieved ın this direction as admirably illustrated by the 
«this body enabled on% to estimate the weights of the | graphical album of trade returns published annually by 
hquids the Fiench Government The hkegeometrical methods 
E “ The meetipg concluded with the exhibition ofa number | have in recent years been applied jo the principles of 
of experiments made with an air pump invented by | political economy, tall the theasy of prices has become 
*  RoBert Boyle” almost a branch of appled geometry ° 
Some of these experiment? may sound strange to But it 1s not alone in these very specialized subjects 
modern ears trained toa mpe scientific view of natural | that we may 1eason geometrically The whole field of 
phenomena, but their general drift Is in the right direc- | physical science 13 occupied with the mvestigation, re- 
tion, and their bearing on the needs of every-day life | presentation, ang reasoning upon gudyz/y, and therefore 
sufficiently obvigus to warrant us in asserting that it was | 1s essentially a field for the application of geometrical 
in Gresham College and arougd its professors thgt in the | methods, but the beangs of physical science on practical ° 
. seventeenth century those interested in the practical and | life are too wide and too well known to be enlarged upon 
experimental sides of scien@e collected I believe that | now. I had mtendea orginally to take to-night some 
the dignity and importance of the College in its early days | sing!e pofnt in this field, and explain how geometry might 
were largely due to its being closely in touch with the | be used to elucidate it , but on second thoughts it seemed” 
wants of piact,cal life I have no wish to minimize the | to me probable that the geometrical reliminanies would 
educational Aalue of purely theoretical "science I | have absorbed all the tıme at my disposal, and® that ac- 
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cordingly I mightewith more advygittage lay general stress 
on the importance of the ptactical applications of 
geometry In doing this, I have possibly had the future 
of Gresham College more in, view titan my own candida- 
ture $r the lectureship ın geometry 

But I béheve that, quite apart from the present election, 
the College has*a futttre worthy of its earliestedays, and 
fhat, not improbably, this future, if in another field, will 
still he within the same frbad Imes that the City has 
already aid down for itself en the matter of fechnical 
education, the motto of which I take to be Practice 
enlightened by theory, theory guided by practical needs 
Work on such Imes as these, accompanied by the ex- 
pansion due to modein scientific requirements, would, I 
fully beheve, restore the College to something hke its 


æ old position among the teaching bodies of London, and 


œ characterized the earlier publications 


reverse the judgment of that Cafnbridge historian of 
mathematics who has recently remarked that, “with the 
beginning of the eighteenth’ century, an appointment at 
Gresham Colleg® ceased to be a mark of scientific 
distinction ” 


See 


THE PHOZOGRAPHIC CHART OF THE 
HEAVENS 1 e 


To publication, of the fifth fasciculus rings us 
ewithin reasonable destance of the actual commence- 
ment of the celestial chart, and the centre of mterest 1s 
shifted from the theoretical speculations which have 
to the more 
practical details suggested by the employment of the 
phetographic instruments in those Observatories which 
are now equipped for the undertaking 
After three years of anxious oiganization, Adnural 
Mouchez sees the goal for which he has laboured so 
strenuously well in view We may offer him our con- 
gratulations on what may be regarded as the completion 
of the first but not the least arduous, portion of the task 
he has undertaken He has succeeded in binding to- 
gether, with a common aim and with unity of purpose, 
the astronomical energies of varous nationalities, and, 
mainly through his exertions, the reputation of many Ob- 
servatories stands pledged to complete the scheme which 
he has originated 
That grêat tact and delicacy have been necessary to 
carry the initial proceedings to a successful issue will be 
readilywranted Possessed as the French were with the 
typical photo-telescope, 1t would have been possible—nay, 
it might have been expected—that the Paris astronomers 
would have conducted a senes of inquiries and experi- 
ments which would have enabled them to insist upon the 
exact arrangement of many details, and thus practically 
toexclude the judgment and participation of those Ob- 
servatories whose equipment was less complete But, 
with a delicacy which some ht think almost to border 
on indifference, the French astronomers have nowhere 
taken advantage of the early possession of their photo- 
telescope to enable them to anticipate the 1esearches of 
their collaborateur? Tijs pohcy of,affording a fair start 
to the maay participants will prevent any step of real 
practical importance in the actual photographing of the 
zones ‘being undertaken til] after another general Confer- 
ence has met and deliberated. The invitations for this 
Conference have been issued for March next 
But if the French astronomers hav been willing to 
efface therfiselves to some extent, 19 order to advance the 
scheme in which they are so much intelested, it must be 
admitted with gratit@de that they have been at all times 
willing to supmit to various astronomers negatives, taken 
* with the Paris instrument, for the discussion and decision 
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of questions of the first 1mpogtamce 
we may nogice the valuable discusgone on photographig 
images, and the accuracy of their measurement at con- - 
siderable distances from the centre, due to Prof Bak- 
huyzen To the same astrenomer, and again employing 

aterials $laced at his disposition by the Paris authori- 
ies, 1s due a valuable paper on the actual measurement 
and determination of the co-ordinates ef 341 stars, with 
the cgmparison, wherever possible, with meridian observa- 
tions, thus affording 4 practical measure ef the accuracy 
likely to be attamed in the catalogue places deduced from 
the measured negatives ` 

These and other inq@ines of scarcely fess interest and 
importance have appeared in the earlier fascicules pub- 
lished under the auspices of the “Permanent Committee 


One of the aims of this Commrffee appears to have been m 


to colle in one convenient summary he whole of the 
literature which bears on the question of the photographic 
chart Consequently, many papefs which håve appeared 
from time to time in other periodicals are reproduced 
hee, either complete, or as abstracts To these papèrs 
no reference need now be made It will, however, be a 
matter of sinceie regret to many astronomers, that no 
account 1s given of the experiments which, it ıs under- 
stood, have been cairied out by Dr Eder, under the 
auspices of the Committee These experiments were 
undertaken with the view of determining the best method 
of preparing and developing the sensitized plates to be 
used in the chart The results of an mvesugation con- 
ducted by so able and experienced a photographer as Di 
Eder were expected with considerable interest, antl the ° 
omission of any reference to his results ıs the morto be 
regretted, since it was announced in September 1889, that 
the experiments were complete, and that the manuscript 
giving details would be forwarded to Paris in a fortnight 
We may hope that the absence of any referencego Dr 
Eder’s work 1s caused by a simple delay, and does nob, 
indicate an abandonment of the inquiry 


Among the original papers which add an importance . 


to the fifth fascicule are two contributed by the Astro- 
nomer-Royal, and which mark a distinct,progress èn the 
settlement of the preliminary details “In the first of 
these are reported the conclusions arrived at by*a Com- 
mittee appointed to consider the method of choosing the 
co-ordinates of the centres of consecutive plates The 
problem the Committee had to solve was, how to fit, with 
the least possible loss of plates, and with the greatest 
convenience to the observer, a series of square plates to 
the concave surface of a sphere It 1s evident that, as 
the declination increases,gery different angles of right 
ascension are covered by the plate, and that even on the 
same plate, since the side covers 2°, the top and bottom 
of the plate will not occupy the same arc of right escen- 
sion At 45° declination, the northern edge of the plate 
will correspond to six minutes more of RA than the 
southern, and of course, at greater declinations, the want 
of uniformity in this respect beeomes more and more , 
maiked The difficulty is not diminished by a decision 
of the Permanent Committee, that a second series of 


In this gonnection .” 
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negatives should be taken, ın which a corn€r of the plate * 


in the first series should be made to coincide with, the 
centre of a plate in theesecond series Under these 
circumstances, the Committee submit two slightly differ- 
ent schemes, In e#ther of tRese methods the centre of 
the plate will be made to correspond to the beginning of 
a minute of rfght ascension 

But to maintam this convenient rule@and at the same 
time adhere rigorously td the recommendations of the 
Conference, it would be negssary to arrange the zones 
photographed in such a manner that the breadth of the 
zone should be such that an arc of 2° of a great circle 
covers an even number of minutes of RA The Com- 
mittee therefore contemplate the possibNty of shghtly 
relaxing the decisiong of the Conference, and to so arrange 
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the zongsethat, when an gdd number of minutes of RA 
1s covered in the fyst series, it shall no longer be neces- 
sary to commence the second series at tfe half-minute, 
which would insure the exact coincidence of the corner 
of th® first plate with the centre of the second, but to 
make the co-ordinates of the centre of each®@plate in the 
second series correspond to the nearest minute, midWay 
between the estreme times covered on the first plates 
The advantage of the alternative scheme proposed by the 
Sectional Cemmuttee 1s that a, smaller number bf pates 
will be reqyired to cover the heavens To photograph 
the whole sphere twte over with plates each of which 
accurately delineates four fquere degrees, and the sides 
of whıch nowhere overlap, would require 20,802 If the 
project of the “ever® minutes” and the recommendation 
of the Permanent C8mmuttee be stuctly enforced, the 
numbei of plates required 1s 22,474, but 1f thgalternative 
scheme of the Sectional Committee 1s adopted, this number 
1s reducetl to 22,05% The scheme founded on the em- 
ployfent of the mean minute 1s drawn up in detail, and 
sseems to leave nothing to be desired, and it 1s sincerely 
to be hoped that the Permanent Committee will see their 
way to modify the resolution to which they have already 
agreed 

It 1s doubtful, however, whether the Committee will 
appreciate the advantage of reducing by about 2 per cent 
the number of plates to be taken, volving as it does a 
reconsideration of their recorded decision Oh another 
matter, there 1s exhibited a stout determmation to &phold 
the resolutions in their integiity , and the spirit of loyalty 
toethe decisions of previous Conferences may outweigh 
thse expediency of reducing the labour of taking the 
negatives In another paper the Astronomer-Royal has 
Been bold enough, on sufficient grounds as it will no 
doubt appear, to recast the arrangement of the zones 
allgtted to the participating Observatories This proposed 
alteration has already called forth a protest against any 
change in the tesolutions already carried Admural 
Mouchez, howevei, ıs adverse to a blind adherence to 
those early decisions Infallibiltty, he remarks, does 
nog obtain in science, and he advises the Permanent Com- 
muttee to re&in in 1ts own hands any powers of modifica- 
tion and correction which may assist the onward progress 
of the work, The propriety of such a course seems to go 
without saying It could never be sufficiently regretted if 
the decisions of immature experience limited and con- 
trolled the proposals of ripened judgment and more 
extended practice 

In the remaining portion of the fascicule, the subject of 
magnitudes 1s treated at gonsiderable length, and from 
various points of view Several resolutions have been 
adopted with the view of securing on the negatives, from 
which the catalogue is to be deduced, the images of stars 
of the eleventh magnitudé, and in order that there may be 
no elasticity about the term “eleventh magnitude,” it 1s 
proposed that the scale of Argelander shall be prolonged 
beyond the ninth, by increasing the time of exposure in 
the same ratio at which the light of a star diminishes be- 
tween successive magnitudes of Argelander’s scale, namely 
25 It seems to have been the imtention of those re- 
sponsible fo. the application of this principle, that each 
observer 1s required to determine the time necessary to 
secure an image of a ninth magnitude star, and to prolong 
the exposure for the tenth And suceessive magnitudes by 
the continued employment of the coefficient 2 5. Whether 
this be the appropriate coefficient to enswie the reproduc- 
tion on a negative of stars of a definite degree of bright- 
ness, as recorded by phof metric methods, es open to 
question A still larger coefficient necessitatmg longer 
exposures has been suggested, and further experiments in 
this direction are much needed But admitting the 
theoretical accuracy of the schefhe, its practical realiza- 
tion is surgounded with many difficulties and while ac- 
knowledging the laudable effort on the part of the Com- 
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mittee to secureea strict uniformity of magnitude on the 
plates, ıt 1s doubffid whether, wRheut somp supple- 
mentazy aids to observers, the surest method has been 
taken of carrying that intention into effect (d 
Foreseeing some difficulties ın realizing the aim of the 
Committee ın this direction, M Trépied hag proposed to 
construct, and to put into the hands of obgervers, photo- 
| graphic? types of stars of the ‘eleventh and fourteenth 
magnitude, in order that they may convince themselves 
after the development of a negative, that the prescribed 
limits of magnitude havé been reached with ® sufficient 
degree of approximation on each plate He proposes to 
obtair, by photographing in various parts of the sky, an 
average conventional type of the photographic images of 
stars of the ninth, eleventh, and fourteenth magnitudes, 
all based upon the time in which the ninth magnitude 
star can be photggraphed It will therefore only hẹ 
necessary, he conjectures, for the observer to compare 
the images of the ninth magnitude star, when, if a 
similarity of appearance with the yormal type results, 
it may be inferred that stars of the fainter magnitudes 
will >e visible It 1s a practical attempt to solve a 
difficult problem, and it is to be hoped the method 
may have a fair trial g 
It -s here presumed that the scale of magmtudes which 
obtains ın photometry wıll be prolonf$ed as far as the four- 
teenth,magnitude This point, however, has not been 
defimtely settled by the Commutee, and there are not 
wanting astronomers, of whom Prof Holden *is®the 
principal exponent im this volume, who are in favour 
of an entire reconstruction of th€ system of magnitudes 
now m vogue, and for which this great undertaking, 
maugurated under the auspices of Admiral Mouchez, 


offers an opportunity which 1s not likely to occur again 
WEP 


va 





NOTES. - 


Tuer Chemical Society, having been founded ın 1841, 1s in the 
fiftietn year of its existence and 1s the eldest among Chemical 
Societies To celebrate this important occurrence in the history 
of tke Society, ıt has been arranged that on February 24, at 
3-5 o’clock pm,a meeting shall be held at the Society of 
Arts, where the original meeting took place on February 23, 
1841, at which the formation of the Society was decided on 
At tus meeting various addresses will be delivered, and delegates 
from other Societies will be received On the evaning of tne 
same day, at 8 30 o’clock, the President and Council will hold 
a reception at the Goldsmiths’ Hall, which has been most kindly 
placed at the disposal of the Society for the purpose by the 
Worshipful Company of Goldsmiths On the evening of 
February 25, at 6 30 for7 pm, the Fellows and their friends 
will dine together at the Hôtel Métropole 


Tue changes consequent on the ietirement of Prof 
Oliver, the late Keeper of the herbarium and library ın the 
Royal Gardens, Kew, have now begn completed Mr J G 
Baker 'F R S , the Principal assistant, becomes Keeper, Mr W. 
B Hemsley, F R &, the Assistant for*India, becomes Principal 
assistant , and Dr Otto Stapf, Privat Docent 1e the University 
of Vienna, Assistant for India Mr, Hemsley is well known ın 
the botanical world as the author of the botamical part of 
Godman and Salvin’s ‘Biologia Cautrali-Americana,” of the 
Report on the Botany of the Challenger Expedition, and of the 
“Index Floiz Sinensis” still im progress Jer Stapfis the 
author of a monograph on Zphedsa, and has travelled for 
botanical purposes ın Persia ° 

THe’ Bentham Trustees have secmed theeservices of Prof 
Olver as consulting botanist, he will also edit Hookér's 
“*[cones Plantarum,” Which 1s now påblished for the Tinstees 

l under the authoryy of the Director of the Royal Gardens 


1 278° 


NATURE 


[JANUARY 22, 1891 





b . 


d , 

PROF ATA e will reach his seventyeth birthday! on 
August 3I ¢ Some of Ms very numeroys friends and admirers 
will take advantage of the occasion to present him with a mark 
of their &teem The details are to be settled by a Committee, 

econsistinggpf Profs Hofmann, Du Bois-Reymond, Virchow, and 

* others 


THE Temes of January 21 publishes an excellent fetter by 
"Prof W E Ayrton on the proposed South Kensington and 
Paddington Subway Railway, to which we have repegtedly 
called attention During the last few weeks Prof Ayrton and 
Prof Rucker have been taking measures to ascertain the magni- 
tude of the disturbance that would be caused by the subway 
railway if constructed along the proposed route They did not 
employ any very delicate instruments, such as are necessary for 
physical 1esearch, but only the ordinary rough apparatus that 1s 
in daily use by students in a modein ee | laboratory Even 
such 1ough apparatus is seriously affected bY mechanical vibra- 
tion, and they have begn led to the conclusion that the earth 
waves produced by the passage of large weights at high speeds 
affect measuring apparatus far more seriously than the noisy 
Street traffic that rattleg the windows of a house 


THE death of Dr Henry Bowman Brady, FRS, 1s an- 
nounced He died a “few days ago at Bournemputh, in his 
fifty sixth year Dr Biady was the author of many important 
memoirs on the Rhizopod# and other minute forms of inver- 
tebraf hfe He was a Fellow not only of the Royal Society 
but of the Tannean and Geglogical Societies 


“Tur Council of University College have arranged for a series 
of free evening lectures durmg the present term One lecture 
will be “given every week On March 11, Prof W Ramsay 
will lecture on ‘‘Ice, Water, and Steam” A lecture on “The 
Universities of Egypt Heliopolis, Alexandma, and Cairo,’ will 
be delivered ty Prof Stuart Poole on March 25 


Sx Monday evening, at the meeting of the Royal Geo- 
graphical Society, Dr Alexande: Buchan read a paper on the 
meteorological results of the Challenger Expedition in relation 
to physical geography 


Dr WILLIAM Crookes delivered his presidential address 
before the Institution of Electrical Engineers on Thursday, 
January 15, taking as his subject “ Electuicity in transitu from 
plenum to vacaum ” In his introductory remarks he explained 
that he was gbout to treat electricity, not so much as an end in 
itself, but rather as a tool, by whose judicious use we may gain 
some addition to our scanty knowledge of the atoms and 
molecules of matter, and of the forms of energy which by their 
mutual reactions constitute the universe as it 1s manifest to our 
five senses Explaining what he meant in chaiactenzing 
electricity as a tool, he said that, when working as a chemist ın 
the laboratory, he found the induction spark often of great 
service in discriminating one element from another, also m 
indicating the presence of hitherto unknown elements in other 
bodies ın quant.ty far too mfnute to be recognizable by any other 
means In this way, chemists have discovered thallium, gallium, 
germanium, and numerous other elements On the other hand, 
in the examunation of electitcal reactions in high vacua various 
rare chemfal elements become in turn tests for recognizing 
the intensity and characje: of electric energy Electricity, 
positive and negative, effect respectively different movements 
and luminosities, Hence the behaviour of the substances upon 
which electricity acts may indicate with® which of these two 
kinds we have to deal In other physical researches both 
electricity and chemistry Some into play simply as mgans of 
exgloration 


* THE annual general meeting of the Anthropological Institute 
of Great Brit%in and Ireland will take place on Tuesday, the 
e 
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27th ist, at half-past 8 o’clock pm The chair will be 
occupied by Dr John Beddoe, FRE, President,” Who will 
deliver an addiets 


THE seventeenth general meeting of the Association iy the 
Impiovement of Geometrical Teaghing was held at University 
Collgge on January 17 Prof J J Sylvester, FRS, was 
elected President for 1891 The following were chosen as Vice: 
Presidents R B Hayward, F RS, Mr R Levett, Brof G M 
Mindun, and Mr R Tucker Papers were read by, Miss Wood, 
on the use of the term “ abstr&¢t ” in arithmetic, and | by Mr E T 
Dixon, on the foundations of geometry ,®and Mr E M Langley 
read some notes on statics andgedmetry A penton prepared 
by the Dec.mal Association, urging the prompt introdfiction into 
the United Kingdom of a dectmal systef of comage, weights, 
and measures, was signed almost without an exception by the 
members prdsent | 


THE Paris Société de Biologie has el@eted, as Presidents for 
1891, MM Charles Richet, editor of the Revue Screntafigre, 
and Malassez, the able histologist of the Collége de France z 


M Bonvato1, the explorer of Tibet, 1s to deliver an addiess 
on his travels, at the meeting of the Paris Geographical Society 
on January 31 


Messrs MACMILLAN will issue immediately ‘‘ Outlines of 
Psychology,” a translation, by Miss M E Lowndes, of the well- 
knownevork by Prof Hoffding, of the Copenhagen University 
The translation is from the German edition, but this has been 
accepted by Dr Hoffding as adequately representing the Danh 
original The book ıs thoroughly scientific m metliod, she 
author regarding it as the task of psychology to investigate 
simply the phenomena of mind, not to deal with metaphysicat 
explanations He examines systematically the psychology of 
cognition, of feeling, and of the will, and has many suggestiens 
to offer as to the ielations between his special subject and 


physiology 


A CORRESPONDEN1 writes from Edinburgh —‘‘ We have had 
a wondrous sight here for the past few days—thoysands of sta- 
gulls flying about the Botanic Garden I have seldom seen so 
many together even at a nesting resort One naturally supposed 
stormy weather at sea had diven them in, but no, itis a land 
storm which has occasioned their visit One of the railway 
companies owns a bit of waste land nem, and thither have been 
conveyed the tons upon tons of Christmas presents gone wrong 
in the hands of the company ın consequence of the strike, and 
these are now being devoured by the gulls ” 


THE Kew Committee have issued their Report for the year end- 
ing October 31, 1890 The usual meteorological and magnetical 
summaules are omitted, and it has been decided to present them 
in future to the Royal Society as soon after January r as possible 
Nearly 20,000 instruments of vailous hinds, mostly clinical 
thermometers, were compared in the past year, and over 500 
entries of watches for iating were made Sketches of sunspots 
were made on 198 days, and the gioups numbered after Schwabe’s 
method Among the various experiments carried on may be men- 
tioned an ingenious method, suggested by General Strachey, för 
determining the height and velocity of clouds Photographs by 
means of two fixed camegas are t@icqn simultaneously of the area 
of the sky sunounding the zenith within a circle of a radius of 
about 15° The pictures are afterwards carefully superposed, 
and a simple measurement of the distance between the images 
of the zenith points, which are*marked by intersecting lines, 
gives a means of readily determing the height of the cloud 
A second measurement of the displacement of the zeniths from 
photographs tahen after a given interval shows the rate and the 
direction of movement of the cloud Twenty groyps of clouds, 
giving heights extending from 14 to 8 miles, and we of motion 
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efrom 5 to 64 malesgan hour, have been photographed and 
* measured during the past summer No very exceptional 
magnae disturbances were recorded at the Observatory during 
the year, the principal distur@ances occurred on November 1 


and 26-28, 1889 : r) 


« 


THE great antieyclone which was situated ove: Emope and 
embiaced the greater part of this country during December last 
made that morth, asa whole, aboutethe coldest December of any 
i on record ovef the southegn part of England It 1s seen from the 

*, ‘Pilot Chart of the North Atlagtic Ocean that the storms of 
L December were confined almost entirely to the Atlantic coasts of 

the continent of North America None of the depressions were 
. able to force a passage thugh the anticyclone, and very few of 
+" them passed to tle: eastward of longitůde 40° W within the area 
of observation The Pilot Chart shows that the very severe storm 
that pse tlose to Caffe Race on November 29 was followed 
two days later by a huiricane, said to have been the most severe 
that has been experienced in the Gulf of St Lawrence for sixty 
years Many observers reported hurricane force, and the 
barometer fell to 27 95 nches on December 1, There was also 
a severe storm off St John’s, Newfoundland, on the 8th, and 
others near Hatteras on the 16th and 26th A large iceberg 
(estimated to be half a mile long) was seen on December 13, ın 
e lat 49°39 N , long 47° 50° W A supplement to the Pilot 
‘Chart shows the positions of the ice in the North Atlantic for 
each month from December 1889 to November 1890—none of 

` *  the*montgs being entirely free from ice 


kJ 
To enable the Indian Observatories Committee at home to 
Judge of the amount and nature of the work done at the Madras 
Observatory, the Government Astronomer has been instructed, 
say the Times of Juda, to prepare im future detailed and 
.* technical reports, unlike the present 1eports submitted to the 
*. Government, which, though called administration reports, con- 
* tam nothing of inteiest or value to the scientific public 


THE New York Engineering and Mining Jow nal says of a 
Bull before Comfzress making an appropriation of 100,000 dollais 
for a tepographical survey of the Territory of Alaska, reported 

«in Septembe1 by the House Committee on Military Affairs, that 

“the proposal made in the Bill is to send out a properly- 

. equipped party with instructions to establish"a post on the Upper 

Yukon River, and to operate therefrom ın all directions This 

territory of more than 600,000 square miles has been in the 

possession of the United States for twenty-three years Never- 

theless its mterioi 1s less know than the centre of the Afacan 

° Continent The surveys which have been conducted near the 

coast have been imperfect, and of but httle practical value 

The Canadians have done mich more in making explorations in 

and surveys of the Alaska frontier than we have, they mvited 

7 us to jom them ın the work some years ago These facts reflect 

+ no credit upon a nat®n of 63,000,000 of progressive people 

possessing an overflowing Treasury The region should be 

: surveyed, and its resources of all descriptions ascertained The 

Bill, designed to furnish the means to such an end, should 
bécome a law ” 


° 
EARLY this yem an expedition, under the leadership of Dr 
bd C von Drygalski, of Beilif, will stat for tke west coast of 


Greenland, to examine the condition of the ice 
e 


DIRECTOR SGHERENBERG, late of Giohn, has presented a 
collection of over 800 of the Sirds of North Gernmny to the 
Bremen Natural History Mugum, 


From Janjici, near Zerica, in Bosnia, 1s reported an earth- 
quake, which occurred on January 6 at 8h 2m pm The 
eruption was gaceedingly violent, lasting for three seconds, and 
being, accompanied by subterraneams noises On January 7 a 
wiolent shock was expeitenced at Gianada 
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DESPATCHES recetved*at New York from Mexico City 
announce that five shocks of earthquake ocemred on January 
17, at Jacela, in the State of Hidalgo, Mexico 


e 
ACCORDING to @ telegram from Algiers, the viffages of 
Gouraya and Villebourg have been almost wholl¥ destroyed by 
an earthqhake, and about forty natives have perished ‘Phe 
damage done to property 1s es(jmaated at half a m lion francs 


Some alarm was caused as Geneva, on January 2q, at4a m, 
by shght shochs of eaithquake which were distinctly felt there 
On the same day, several shocks were felt at Belfort 


In February 1890, the Island of Bogoslaw (37 nautical miles 
north-west of Unalaska), m the Behring Sea, was disturbed 
by a volcanic eruption, which created three small islands in its 
immediate vicinity The island itself was raised rcoo feet, ant 
the flames accompartying the outbreak were visible on Mount 
Macushin (5500 feet) THe ashes collected at Thuhuk, 1m 
Unalasha, contained a considerable percentage af magnetic ore 


THE following report from the Professor of Geology in the * 
University of Oxford, on the results of the geological work 
during the last summer meeting, has been published —-‘‘ The 
interest in the subject was well kept up, aad the amount of syste- 
matic study was sqmewhat larger than during 1889 The m- 
crease 1n this direction was not large, bgt quite large enough to be 
sensib.e I have received lette® fiom studerts who evosked 
with me both ın 1889 and 1890, saying how their visit to 
Oxford gave stimulus and encouragefhent to them @o cany on 
at home work they had begun here, and how greatly even the 
small amount of imstruction they received here helped them in 
their further studies One young lady who knew scarcely any- 
thing of geology when she came to me ın 1889, and to whom I 
gave occasional help and advice for home reading, after she left 
Oxford obtained a first class medal in geology at the St Andrews 
examunation for women, in January last ” ~ 


CAPTAIN DE PLACE, of Paris, has invented an instrument for 
detecting flaws in metal castings and forgings, which is called 
the sciséophone According to the Zéses, the apparatus con- 
sists of a small pneumatic tapper worked by tle hand, and with 
whic1 the piece of steel or iron to be tested ıs tapped all over 
Connected with the tapper 1s a telephone with a microphone 
interposed in the circuit Two operators are reQuired, one to 
apply the tapper, and the other to listen through the telephone 
to the sounds produced These operators aie iff separate 
apartments, so that the direct sounds of the taps may not disturb 
the listener, whose province it 1s to detect flaws The two, 
however, are in electrical communication, so that the instant 
the listener hears a false sound he can signal to his colleague to 
mark the metal at the point of the last tap In practice the 
listener sits with the telephone to his ear, and so long as the 
taps are normal he does notjung Directly a false sound—which 
1s very distinct from the normal sound—is heard, he at once 
signals for the spot to be marked Ry this means he is able not 
only to detect a flaw, but to localize it „ Under the auspices of 
the South-Eastern Railway Corepany, a demonstration of the 
sciséophone was given last week by Captain d@ Place, at the 
Charing cross Hotel, in the presence of several members of the 
Ordnance Committee and other Governirent officials Mr 
Stirling, the company’s locomotive Syperintendent, had pre- 
viously had sev@ral samples of steel, wrought iron, and cast 
iron prepared with hidden flaws known only to*himself The 
first sample tested by Captain de Place he pronounced to be 
bad metal throughout, which Mr Stifing stated he knew it to 
be OtMer samples were tested, and the flaws lecalized by means 
of tne apparatus On some of the bars of wrought and cést 
irén being broken, th® internal flaws®-the localities of which 
were known to Mr Stirling by his private marh—were found to 


have been corragtly Jocalized By Captain de Place On the 
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other handsome bats vere broken at points where the appara- 
tus indigated a flaw, but where the metal proved to be perfectly 
sound , so that the apparatus 1s not yet quxe trustworthy 


M JutLes RICHARD has recently discovered in the two lakes 
of the Bois de Boulggne, Pans, numerous specimens of hitherto 
unkpown Crustaceans Among the strangest “‘finds®” of this 
zoologist 1s that of a new species,of the Copepod genus Bradya, 
the B edwards: This species 1s a blind one, and 1s the only 
species of the genus hitherto found im fresh water B typica 
was discovered in a fjord near Christiania, another one was 
found off the Scilly group, and B Amacola lives in brackish 
waters at Ocean Springs (Mississippi) Facts go to show that 
this fresh-water species is of subterranean origin, as It comes, 
qg seems to come, from the water of the artesian well at Passy, 
which 1s sent to the Bois de Boulogne lakes Both of these 
lakes are swarming with a large vagiety of Entomostraca 


We learn from tle quarterly statement of the Palestine 
„Exploration Fund that the famous ‘‘ Siloam inscription” has 
been cut out of its place m the rock tunnel and carried away 
It was broken in tersoval, and the fragments are reported to 
have been sold to a Greek of Jerusalem On receiving this 
intelligence, the Execufive Committee of the Fundgforwarded to 
Hamdi Bey a resolution expressing their regret, and the hope 
that immediate steps wod be taken to secure the fragments 
Forfinately an accurate copy of this inscription had been made, 
and published by the Fung The occurrence, as the Committee 
elaim, shows how valuable the work done by the Fund has been 
m preserving records of monuments which are ın daily danger 
of berg destroyed 


THE Committee of the Palestine Exploration Fund are about 
to issue ‘Fauna and Flora of Sinai, Petra, and the Wâdy 
*Arabah,” by Mr H Chichester Hart 


““W[HE third volume of the ‘‘ Educational Annual” has been 
issued The work has been carefully revised, and the statistics 
have been brought down to date from the public records 


M Rovuzavp, of the Montpellier Faculty of Sciences, has 
issued a handsome volume recording the principal incidents 
connected with the celebration of the 6ooth anniversary of the 
Montpelher University last June. 


THE new number of the Journal of the North China Branch 
of the Royal Asiatic Society will, according to a recent an- 
nouncement of the Secretary, open with a valuable paper, the 
result of many years’ research and ofymuch study by a rpe 
scholar, Dr Bhetschneider It ıs styled ‘‘ Botany of the 
Chinese Classics,” and 1s, m fact, a continuation of the studies 
condensed in a paper by the same author, which appeared, unde: 
the title ‘‘ Botamcon Simicum,” in the Journal some ten years 
ago The manuscript has arrived safely from St Petersburg, 
and is in the pfinters’ hands Theqaperwill have the benefit 
of revision and annotation by Dr Faber, a high authority on 
botanical subjects , and this ıt will doubtless serve as an ex- 
tremely valuable work ©f reference Dr. Bretschneider 1s at 
work on anothgr paper—whith, however, it 1s feared, will not 
be ready for some years—on Chinese medicines 


A. NEW series of well-crystallizing salts of iridium-ammontum 
have been prepared by ©r Palmaer in the laboratory of the 
University of Upsala, and are described by hem in the latest 
number of thee Berzchte They are pentammonim salts cor- 
responding to the well-known ze pureo compounds of cobalt, 
chromium, and rhodium *The chloride, Ir(N H,)sClg, 1s readily 
obtained by thegaction of ammonia upon the tri- and tetra- 
cilondes of indium IJt crystallizes m beautiful rhombic 
pyramids, completely is§morphous withthe purpureo cobalt and 
rhodium chlorides Usually the crystals possess a deep ruby-red 
colour, but this1s found to be dite to a trace of ijdium-ammonium 
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chloride, and by other modes of prefaratiog crystals may. be ob- 
tamed which ai% merely pale yellow ın colour It 1s interesting 
that only two of the three chloine atoms are remova e by 
means of strong sulphuric acid or glver nitrate, the third Mlorme 
atop, as in case of the cobalt and rhodium salts, being much 
more tenaciously held The product of the action of sulphuric 
acid 1s consequently the salt Ir(NH,),CISO,, @hichecrystallizes 
in Kyighte yellow monoclinic crystals, possessing extraordinarily 
large double refraction When the solution of this salt 1s mixed 
with solutions of barum bromide amd todide ° respectively, 
rhombic crystals of the sal: IMNH,);CIBr, agd Ir(NH,),Cll,. 
separate out , these crystals are strictly isomorphouswith those 
of the original trichloride, and the a®gles are very nearly 
identical, The tribromidy Ir(NH,), ts, was obtained from the 
trichlonde Igy boiling the latter with soda, and &{terwards treat- 
ing in the cold with concentrated hydrobromic acid which pre- 
cipitated a roseo-bromide , the filtered roseo-bromideé was gpund 
to be readily soluble ın dilute hydrobromic acid, and the solution 
yielded the pentammonium tribromide on gently warming ın the 
form of yellow crystals, also isomorphous with the trichloride 

The salt Ir(NH,);BrSO, was also prepared, sulphuric acid 
being incapable of removing the third atom of biomine, which, 
hke the third atom of chlorine, 1s evidently combmed ın an un- 
usually stable manner In addition to the preparation of these 


salts, the hydrate, Ir(NH,),CIOH, has also been obtamed asa ® 


strongfy alkaline solution, which absorbs carbon dioxide, and 1s 
capable of expelling ammonia gas from sal ammoniac 


THE additions to the Zoological Society’s Gardens afring,the 
past week include a Ring-tailed Coat: (Wasua rufa) from South 
America, presented by Mr E Hopkinson, two Large Hitt- 
Mynahs (Gracula eter media) from Northern India, deposited ; 
a Red Lory (Zos 72ra) from Moluccas, purchased ° 





OUR ASTRONOMICAL COLUMN 


STARS HAVING PECULIAR SPECTRA —In two communica- 
tions to Astronomische Nachrichten, No 3011, Prof Pickering 
adds the following to his list of stars having pechar spectra — 




















Peston of sb on 2 Description of spectrum. 
b m o 

DM + 54°431| x 530|+5420|90] III Type Bright hydrogen lines. 
1 551] +5615| — j II] Type ” n» 

SD ~- 10°%s13 | 2 302] — 953/80] 1V Type 

DM + 56° 686 2 339| +5618] 9 a| Brght lines 

D Met 56° 73x 2 44.81] +563rl05 pens 

Cord GC 22280, 16 21 2 | -18 14} 46} F lme bright 

SD - 10° 5057 | 19 177 | -to 5g) 701 IV Type 

DM + 36° 4028) 20 17 8 | +36 36| 95| Bright lmes é 

Cord GC 30526) 22 166] -4627| 67|eIV lype 





The first and second stars on the list are ın Perseus ‘Their 
spectra are similar to that of Mira Cet: g An examination of the 
Harvard College Observatory photographic chart plates prove 
that they also are variables The fourth and fifth stars, also in 
Perseus, have a spectrum resembling that of the Wolf-Rayet 
stars ın Cygnus With respect to these ıt 1s remarked ‘‘ Prob- 
ably we have here a group similar to that ın Cygnus, only com- 
prising much fainter stars, sufte several other objects ın this 
region are suspected of having gbright lines’’ The star Cor- 
dova, Gen Cat .22280,%s x Ophifth: Its spectrum 1s similar 
to that of 8and u Centaur. The spectrum of D M + 36° 4028 
is like that of the *Wolf-Rayet stars 

The hydrogen lne F is bright ın the spestia of Harvard 
Photometry 3321 (v Sagittaru) dhd 3747 In the former star the 
hydrogen lines are very faint, and_of the same intensity as the 
additional dark limes ` Other brigft lies are also seen 

The star Cord GC 15177, noted in a previous communica- 
tion as having a spectram consisting mainly of bright lines 
(Na1uRE, vol alu P 429), should be Cord G C, 15,220 


HARVARD COLLEGE OBSERVATORY —A series of articles on 
the history of this Observatory was written last year for the 


© Olver Wendell, have also just 
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Boston £vewdug Travellei @ygMr D W Baker The articles 

were originally add»essęd to the general public, and may there- 
,‘ fore be regarded as a popular description of the Work accom- 

plished gt the Harvard College Observatory during the first fifty 
years of Ws existence (1840-90) _ Prof Pickering has had this 
material reprinted m pamphlet form Reproductiong have also 
been made of some of the illustrations The large amount & 
important work done at this Observatory renders the pamphlet 
of great intereSt to astronomers, while the many facts brought to 
slight for the first, tıme give ıt a high value . o 
The results of observations madeswith the mendian photo- 
mete: during the years 1382-88 by Prof Pickermg and Mr 
een issued The pmncipal 
work done bygmeAhs of this instrumei® 1s “‘ the determination of 
the magnitudes of a sufficient number of stars contamed in the 
Durchmusterung, and dig@ributed with approximate uniformity, 
to serve for futuie estrmate9 or measures of magnitude, and to 
enable previous estimates to be reduted to the Photometric 
scale ” 

The number of stars @f which observations are 1ecorded 1s 
20,125@so that, when the stars enumerated in vol xx of the 
Annals of this Observatory are reckoned, the total number of 
stars observed with the meridian photometer reaches 20,982 
Measures have also been made of 166 vauable stars, and of 
several planets and satellites To comment upon the importance 
of these observations would be superfluous The authors are to 
be congratulated that the comparison 1s completed 





° DR KOCHS REMEDY FOR TUBERCULOSIS 


es 
‘THE following is a translation (sent to England on Friday 
. elast through Reuter’s Agency) of an article by Dr Koch 
m the DeMische Medizinische Wochenschrift, January 15 — 
“Since the publication, two months ago, of the results of my 
experiments with the new remedy for tuberculosis, many 
physicians have received the preparation and have been enabled 
to make themselves acquainted with its properties through their 
own @&periments As far as I have been able to review the 
. ‘statements which have been published and the communications 
I have received by letter, my mdications have been fully and 


+^ completely confirmed. There is a general consensus of opinion 


that the remedy has a specific effect upon tubercular tissues, and 
1s thegefore applicable as a very delicate and sure reagent for 
the finding out af latent and to diagnose doubtful tuberculous 
processes As regards also the curative effects of the remedy, 
most reports agree in stating that, notwithstanding the com- 
paratively short duration of the application of the treatment, 
many of the patients subjected to ıt have shown a more or less 
pronounced improvement, and it has been affirmed that in not 
a few cases even a cure has been established Standing quite 
by itself ıs the assertion that the remedy may not only be 
dangerous 1n cases which have advanced too far—a fact which 
may at once be conceded—but, also that it actually promotes 
the tuberculous process, and 1s therefore injurious Daring ¢he 
past six weehs I myself have had the opportunity to bring to- 
gethey further experiences touching the curative effects and 
diagnostic application of the remedy in the cases of about one 
hundred and fifty sufferers from tuberculosis of the most varied 
types in the City and Moabit Hospitals , and I can only say that 
everything that I have latterly seen accords with my previousobser- 
* vations, and that there%is nothing to modify in what I before 
reported So long as ıt was only a question of proving the 
accuracy qf my indications, there was no need for anyone to 
know what th® remedy contains, or whence it is derived On 
the contrary, the subsequent testing would necessarily be the 
more unbiassed the less people kyew of the remedy itself But 
now that this confirmatory testing has been, as 1t appeais to me, 
sufficiently carried out, and bal! provedgthe importance of the 
remedy, the next task 1s to extend the study*of the remedy 
beyond the field of its heretofore application, and, 1f possible, 
to apply the pringiples underlying the discovery to other diseases 
also This task naturally demgnds a full knowledge of the 
iemedy, and I therefore consider the time to have come when 
the requisite indications 1n thy direction should be made , and 
this 1s done in what follows 
“t Before I go into the remedy itself, I deem ıt necessary, for 
the better understanding of its modé of operation, to state 
buefly the way by which I arrived at the giscovery Ifa 
healthy guinea-pig 1s moculated with the pure cultivation (Kultur) 
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of the tubercle bacille, the moculation wound mostlv closes over 
with stichy matter, and appears in, the eaily*days to hea] It us 
only after ten to fourteen days that a hard nodule presents 
itself, which, soon breaking, forms an ulcerating sore untel the 
death of the anımal Qtute a different condition of things occurs 
when a gumea-pig which 1s aheady suffermg from tubef€ulosis 
1s inoculated The best adapted for this purpose efre animals 
which have een successfully inoculated*four to*six weeks before 
In such an animal the small inoculation assumes the same sticky 
covering at the beginning, but no ‘nodule forms On the con- 
trary, onche following, or on the second day, the place of mocu- 
lation shcws a strange change It becomes haid, and assumes 
a darker colouring, which 1s not confined to the moculation spot, 
but spreads to the neighbouring parts until it attains a diameter 
ofo 5 tọ 1 centimetre Inthe course of the next few days it 
becomes more and more manifest that the skin thas changed 1s 
necrotic, and it finally falls off, leaving a flat ulcezation, which 
usually heals rapidly and permanently, without any cutting into 
the adjacent lymphatic” glands Thus the myected tubercular 
bacilli have a quite different effect upon the skm of a healthy 
guinea-pig from that of one affected with tuberculosis ‘This 
effect ıs sot exclusively produced with living tnbercular bacilli, 
but 1s also observed with dead bacilli, the result being the same 
whether as I discovered by experiments at the outset, they aie 
kuled by somewhat prolonged application of lew temperatures 
or boilıng heat, or by means of certam chemiĝals This peculiar 
fact I followed up in all directions, and this further result was 
obtamed—that dulled pure cultivations of tubercular bacilli, after 
bemg dilyed m water, might be injected in great quantities 
under the skin of a healthy guineago'g without anything 
occurring beyond local suppuiation® (Piofesso. Koch hese ap- 
terpolates a note to the effect that such injections belong to the 
simples: and surest means of producing suppuration free from 
living kactera ) Tuberculous guinea-pigs, on the other hand e 
are killed by the injection of very small quantities of such diluted 
cultivations , in fact, within six to forty-eight hours, according 
to the strength of the dose An injection waich does not 
suffice to produce the death of the animal may cause extended 
neciosis of the skin in the vicinity of the place of injection If 
the dilution 1s still further diluted so that it 1s scarcely visibly 
clouded, the animals inoculated remam alive. There soon 
supervenes a noticeable improvement in their condition Tf the® 
injections are continued at intervals of one to two days, the 
ulcerating inoculation wound becomes smaller, and finally scars 
over, which otherwise is never the case Further, the swollen 
lymphatic glands are reduced in size, the body becomes better 
nourished, and the morbid process comes to a standstill, unless 
it has gone too far, and the anımal perishes from exhaustion. 

“ By this means the basis of the curative process against 
tuberculosis was established Against the practica] application 
of such dilutions of dead tubercle bacill: there presented itself 
the fact that the tubercle bacilli are not absorbed at the inocula- 
tion points nor do they disappear in other way, Sut for a 
long time remain unchanged and engender greater or smaller 
supptrative foc: Anything, therefore, that was to exercise a 
healing effect on the tuberculous process mast be a soluble 
substance which would be liiviated to a certain extent by the 
fluids of the body floating round the tubercle bacilh, and be 
transferred fairly rapidly to the jmces of the body, while the 
substance which produces suppuration apparentiy remams behind 
in the tubercular bacilli, or ın any case dissolves but very slowly. 
The only important pomt, thfefore, was to bring’ about outside 
the body the process which goes on inside, and, if possible, to 
extract from the tubercular bacilli aloe the curative substance, 
This demanded much time and toil until I succeeded at last, 
with the aid of a 4@ to 50 per eent solution of glycerine, m 
obtaining the effective substance from the tubercular bacilli. 
Witn the fluids so obtained I made farther experiments on 
animals, and finally on human beings. These fluids were given 
to other physicians in order that they might repeat the experi- 
ments The remedy with which thé new treatment against 
tuberculosis 1s pfactised ıs thus a glycerme extract fiom pure 
cultivations of the tuhercle bacilli Into the sample extracts 
there natutally passes from the tubercular bacilli, besides the 
effective substance, all the othe: matter soluble in 50 per cent, 
glycerine, Consequently there are init a certain quantity of 
mineral salts, colouring substances, anc othe: ubhnown extrac- 
tive matter Some of these substances can be removed from ft 
tolfrably easily The effective substanc@ ıs namely, msvluble ° 
m absolute alealicl and can be precipitated by it, n@t mdeed in 
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a pue condition, but still combined with ¢he othe: extractive 
matter which is lke@ise insoluble ın alcohol The colounng 
matter may also be removed, so that itis possible to obtain from 
the ex@ract a colourless dry substance which contains the effec- 
tive punciple in a much more, concentfated form than the 
originaPglycerine solution è 
** For appfieation in practice, however, this purification of the 
glycerine extract 8ffers 90 advantage, because substances so 
elemmated are unessential for the ‘human organism, and the 
process of purification would make the cost of the remedy un- 
necessarily high As 1egards the constitution of the mare effec- 
tive substance, only surmises may for the present be expressed 
It appears to me to be a denivative from albuminous bodies, and 
to have a close affimty to them It does not belong to the 
group of socalled tox-albumens, because it bears high tem- 
peratures, and in the dialyser goes easily and quickly through 
the membrane The proportion of the substance in the extract 
is to all appearance very smal] I estimate it at fractions of 
I per cent If my assumption ıs corfect, we shoula there- 
fore have to do with a matte the effect of which upon organ- 
isms attached with tuberculosis g8es far beyond whatis known to 
us of the strongest @rugs Regarding the manner in which the 
specific action of the remedy on tuberculous tissue is to be 
represented, various hypotheses may naturally be {put forward 
Without wishing 90 affirm that my view affords the best explana- 
tion, I 1epresent the plocess to myself in the following manner The 
tubercle bacill: produce, when growing in living tissues, just 
as artificial cultavations do, certain substances which variously 
and notably unfavourably influence the leng elemengs in their 
vicinity—-namely, the ces Among these 1s a substance which 
1n @ cartain degree of concentration kills the living protoplasm 
and so alters it that ıt passes into the condition described by 
Weigeit ag coagulation necrosis In the tissue which has thus 
ebecome necrotic the bacillus finds such unfavomable conditions of 
nourishment that xt can grow no more and sometimes finally 
dies _ This ıs how I explain the remarkable phenomenon that 
in orfans which are newly attacked witn tuberculosis, as, for 
mstance, in the spleen and liver of a guinea-pig which 1s covered 
with gray nodules, numbers of bacilli are found, whereas they 
are rare or wholly absent when an enormously enlarged spleen 
consists almost entirely of a whitish substance in a condition of 
®agulation necrosis, as 1s often found in cases of natura! death 
in tuberculous guinea-pigs The single bacillus cannot, there- 
fore, bring about necrosis at a great distance, for as soon as the 
necrosis has attained a certain extension the growth of the 
bacillus subsides, and therewith the production of the necrotizing 
substance Theie thus occurs a kind of reciprocal compensa- 
tion, which causes the vegetation of isolated bacilli to remain so 
extraordinarily restricted, as, for instance, ın lupus, scrofulous 
glands, &c In such a case the necrosis generally extends only 
to a part of the cells, which then, with further growth, assumes 
the peculiar form of the Rzesenzelle, or giant cell Thus, in this 
interpretation, I follow the first explanation given by Weigert of 
the production of giant cells 
“ If now one were to increase artificmally in the vicinity of the 
bacillus the amount of necrotizing substance ın the tissue, the 
necrosis would spread to a greater distance, and thereby the 
conditions of noushment for the bacillus would become much 
more unfavourable than usual In the first place, the tissue 
which had become necrotic over a large: extent would decay, 
detach itself, and, where such were possible, cairy off the 
enclosed bacilli and eject them o®wardly, and in the second 
place, the bacilli would be so fai disturbed in their vegetation 
that they would much mére speedily be killed than under ordi- 
nary circumstances Jj 1s just in the evoking of such changes 
that the effect of the reme@y appears te me to consist It 
contains a ce@tain quantity of necrotizing substance, a corre- 
sponding large dose of which myures certain tissue elements even 
in a heafthy person, and, perhaps, the white blood corpuscles or 
the cells adjacent thereto, and consequently produces fever and 
a quite 1emarkable cetiplication of symptoms With tuber- 
culous patients, on the other hand, a much® smaller quantity 
suffices to induce at certam places—namely, where the tubercle 
bacilli are vegetating and have already impregnated the adjacent 
region with the same negrotizing matter—more or less extensive 
necrosis of the cells, together with the phenomena ın the whole 
organism whicl? result from and are connected with it" In this 
way, for the present at least, 1t 1s possible to explain the specific 
nfluence which the reedy, in accmatdly defined doses, exeraises 
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upon tuberculous tissue, and further, ghe possibilty pfincreasing 9 


these doses with such remarkabl® rapidity, and the remedial 
effects which fave been unquestionably produced under not too? 
favovrable circumstances ” 

Regarding the duration of the remedy, Prof Koch gbserves 
m a note tht, of the consumptWe patients who were described 
by him as temporarily cured, two have been again received into 
the Moabit Hospital for further observation, that no bacilli have 
appeared in the sputum for three months past, gnd that the 
physical symptoms have also giadually but completely dıs- 
appeared ez ° 
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T has keen proposed "to carburet and en&ch poor coal gas 
by admixtine with it of an oxy-oil gas, m which crude oils are 

cracked at a comparatively low temperature, and ave then mixed 
with from 12 to 24 per cent of oxygen gas ul gas n@&de at 
low temperature is fer se of little use as an 1lumimant, as at 
burns with a smoky flame, and does not travel well, but, when 
mixed with a certain amount of oxygen, it gives a very brillant 
white light and no smoke, while, as far as eaperiments have at 
present gone, its travelling powers are much improved At 
first sight ıt seems a dangerous experiment to mix a heavy 
hydrocarbon gas with oxygen , but ıt must be remembered that, 
although hydrogen and carbon monoxide only need to be mixed 
with but half of their own volume of oxygen to produce the most ® 
expl@sive compound, yet as the number of carbon and hydrogen 
atoms in the combustible gas increases, so does the amount 
of oxygen needed So that coal gas requires rather morethan 
its own volume, and ethylene three times its volum®, to yield 
the maximum explosive results, while these matures begin to 
be explosive when 10 per cent of oxygen 1s combined wyth 
hydrogen or water gas, 30 pei cent with coal gas, and more 
than 50 per cent with oil gas of the character used It is 
claimed that if this gas were used as an ennicher of coalegas, 
5 per cent of it would increase the lummosity of 16-candle gas e 
by about 40 per cent Oxygen has been obtained fo. some time 
past from the air, on a commercial scale, by the Brin process, 
and ıt 1s now proposed to make oxygen by a process first intro- 
duced by Tessié du Motay, which consists of passing alteynate 
currents of steam and air over sodic mangana heated to dull 
redness in an non tube The process has never been com- 
mercially successful, for the reason that the contents of the tube 
fused, and, flowing over the surface of the 1ron, rapidly destroyeé 
the tubes or retorts , and also, as soon as fusion took place, the 
mass became so dense that it had little or no action on the 
alr passing over it, but it 1s now claimed that this trouble can bs 
oveicome Cheap oxygen would be an enormous boon to the gal 
manager, as, by mixing O 8 per cent of oxygen with his coal 
gas before purification, he coulg not only utilize the method so 
suctessfully introduced by Mr Valon at Ramsgate, but could 
also increase the illuminating value of his gas to a slight 
extent A 

No ordinary gas flame is in contact with the burner from which 
1t issues, this being due to the cooling effect of the burner , but 
as this only affects the bottom of the flame, with a smal] flame 
the total effect ıs very great, with a large flame almost 722 
The first point, therefore, to attend to fn making a good burner 
1s that ıt should be made of a good non-conductor In the 
next place, the flow of the gas must be regulated to the burner , 
as, 1f you have a pressure higher than that for wich the burner 
1s constructed, you at once obtain a roaring flame and a loss of 
illuminating power, as the toosrapid rush of gas from the burner 
causes a minglng of gas and air, anda consequent cooling of 
the flame, while the foam of th® fame becomes distorted The 
tap also which “regulates the flame 1s better at a distance from 
the burner than glose to it, as any constriction nea: the burner 
causes eddies in the flow of the gas, which gives an unsteady 
flame These general principles govern all burners 

We will now take the ordinary forms im detail In the flat- 
flame burner, given a good non agnducting material and a well- 
regulated gas supply, little more can be done, while buining it 
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ın the ordingry way, to incita& its luminosity , and itis the 
lafge surface of flame e&posed to the cooling actiog of the air 
e which causes this form of burner to give the lowest service of 
any per 1c foot of gas consumed Mauch is done, moreover, 
by faulty ‘Vittungs and shades, to reduce the already poor 
light afforded, because the light-yielding power of i 
largely depends on its having a well-rounded base and broad 
luminous zone ,andevhen a globe with narrow opening 1s used 
yi such a flame, as 1s done ın ninety-nine cases out of a hundred, 
the up-draught „drags the flame out 19! shape, and seri®usly® 
impairs its lumynating power—a trouble which can be over- 
e@come by having a globe wit an opening at the bottom not less 
éhan 4 inches ın diagnete:, and havfg mall shoulders fixed to 
the burner, wh@h draw out the flame and protect the base fiom 
the disturbing influence of graughts 
The Argand burner differgfrom the flat-flame burner in that 
ea circular flame is employed, and the ais supply is regulated by 
a glass of cylindrical form 


air be begter adjusted, but fhe aur, being slightly warmed by the 
hot glass, adds to the temperatuie of the flame, which is also 
incréased by radiation from the opposite side of the flame itself 
The chief loss of light depends upon the fact that, being circular, 
the hght from the inner surface has to pass through the wall of 
flame , and careful photometric experiments show that the solid 
particles present in the flame so reduce its transparency that a 
loss amounung to about 25 per cent of light takes place during 
its transmission 
e For many years no advance was made upon these forms of 
burner But when, fifteen years ago, ıt was recognized that 
anything which cools the flame reduces its value, while anything 
which increases its temperatuie raises its illumimating power, a 
*changé began to steal over the forms of burne: in use, and the 
regenefative burners, fathered by such men as Siemens, Grim- 
ston, and Bower, commenced what was ieally a revolution in 
gas Sighting, by utilizing the heat contained in the escaping 
products of combustion to raise the temperature of the gas and 
air whch are to enter into combination in the flame An 
enormous increase in the temperature of the solid particles of 
*carbon ın the flame is thereby obtamed , and a far greater and 

whiter light 1s the result 

The only drawback to this class of burner 1s that ıt 1s by far 
the best form of gas stove as well as bu: ner, and that the amount 
of hea® thrown ovt by the radiant solid matter ın the flame 1s, 
under some cicumstances, an annoyance On the other hand, 
we must fiot forget that this 1s the form of burner best adapted 
for overhead lighting, and that nearly every form of regenerative 
lamp can be used as a ventilating agent , and that with the with- 
drawal of the products of combustion from the air of the room, 
the great and only serious objection to gas as an illuminant 
disappears s 

When coal gas 1s burnt, the hydrogen 1s supposed to be en- 
tirely converted into water vapom, and the carbon to firally 
escape mto the au as caibon didkide If this were so, evesy 
cubic foot of gas consumed would produce approximately 0 523 
cubic foot of carbon dioxide, and 1 34 cubic feet of water vapour , 
and thé illuminating powe: yielded by the foot of gas will, of 
course, vary with the hind of burne: used 

Roughly speaking, the ordinary types of burner give the 
following results — 


Iummatng Products of combustion per candle 
power 


perc ft ofgas | sm 





` consumed Carbon dioxide W iter vapour 
= a 
be city cf 
Batswing 29 org * 046 
Argand 33 0 16 © 40 
Regenerative e 10° 005 0 13 
e —~e 





So that the regenerative forms @f burner, by giving the greatest 
illuminating power per cubic foot of gas consumed, yield a 
smaller amount of vitiation to the air pes candle of light emitted 
An ordinary room (say, 16 feet by 12 feet by 10 feet) would not 


he flame g 


This kind of buiner giv@ better | 
service than a flat-fame, as not only can the supply of gas‘and | 


equa) to 32-candle power $ and in the followang table the amount 
of oxygen used up, and the products of combustion {doned by 
each class of illuminant and burner, in attainmg this result, are 











given The number ofe adults who would exhale the same 
amount during respiration 1s also*stated — a 
s 
me ee 
° e $ 
\ Quantity o: Products of combustion š 
Hlaminants Maternal reit aval Water Carbon Adults 
e used vapour diomde 
grs cft c ft c ft 
Sperm candles 3840 1927 | 1312 | 1312 |218 
Paraffin oi 1984 12 48 7 04 896 | 149 
Gas (London)— c ft 
Batswing 110 1306 | 1472 5 76 96 
Argand 98 II 52 12 80 5 12 85 @ 
Regenerative 3,2 3 68 4.16 1 60 26 
e 














From these data it appears, according to* scientific rules by 
which the degree of vitiation of the air in any confined space 1s 
measuied by the amount of oxygen used up and carbon dioxide 
formed, that candles are the worst offenders@against health and 
comfort, oil lamps come next , and gas least This, however, 
1s an assumptiongwhich practical experience does not bear out 
Discomfort and oppresgion m a room lighted by candles or oul 
are less feltthan in one lighted by any ofthe older forms of gas- 
burner The partial explanation o$ this ıs to be found 1g the 
fact that, when a room ıs illuminated with candles o! 01l, people 
are contented with a feebler and more local light than when using 
gas Inaroom of the size described, the inmates Would be 
more likely to use two candles placed near their books or on a 
table, than 32 candles scattered about the room Moreover, 
the amount of wate vapour given off during the combustioa of 
the gas 1s greater than in the case of the other Wlumimants 
Water vapour, having a great power of absorbing 1aciant heat 
from the burning gas, becomes heated, and, diffusing itself 
about the room, causes a great feeling of oppression The air 
also, being highly charged with moisture, is unable to tahe upe 
so 1apidly the water vapour which 1s always evaporating from 
the surface of the skin, whereby the functions of the body receive 
a shght check, resulting in a feeling of salase Added to 
these, however, ts a far more seitous factor, which, up to the 
present, has been overlooked, and that 1s that an ordinary gas- 
flame in burning yields distinct quantities of ca~bon monoxide 
and acetylene, the prolonged breathing of which in the smallest 
traces produces headache and general physical discomfoit, while 
their effect upon plant life is equally marked ~ 

Ever since the structure of flame has been noted and dis- 
cussed, it has been accepted as a fact beyond dispute“hat the 
outer, almost invisible, zone which 1s interposed between the 
air and the lummous zonqof the flame is the area of complete 
combustion , and that here the unburnt remnants of the flame 
gases, meeting the arr, freely take up oxygen, and are converted 
into the comparatively haimless products of combustion—carbon 
dioxide and water vapour—which only need partial removal by 
any haphazard process of ventilation to keep the mr of the room 
fit to sapport animal life I have, however, long doubted this 
fact , and at length, by adelante process of analy$is, have been 
able to confirm my suspicions The outer zone of the luminous 
flame ıs not the zone of complete combastion It is a zone in 
which luminosity 1s destroved in exactly the same way that it 
1s destroyed m the Bugsen burner-gz ¢ the air penetrating the 
flame so dilutes and cools down the oute: layer ofgincandescent 
gas that it 1s rendered non-luminous, while some of the gas sinks 
below the point at which 1t 1s capable of burning, with tle.esult 
that considerable quantities of the products of incomplete com- 
bustion (carbon monoxide and acetylen®), escape into the ar, 
and render it actisely injurious I have proved this by taking 
a small platinum pipe with a circular loop at ghe end, the 
interior of the loop beirf& pierced with minute holes, and by 
making a circula: flame burn within the loop, so that the non- 
luminous zone of the flame just touched the inside of the loop, 
and then By aspiration so gentle as not to dis‘o the shape of 
the flame, withdrawing the gases escaping from the outer zone, è 
and eanalysing these byea process whieh will be described ° 


be considered properly illuminated unless the ligift were at least | elsewhere, I arrived at the followimg resuits — e 
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Gases Escgpeng fiom the Oute® Zone of Flame 








Luminous Bunsen 
Witrogen 76 612 80 242 
‘Water vapour 14 702° 13 345 
C™®bon dioxide . 2201 , 4 966 
Carbont monoxide 1189 o 006 
Oxygen . . 2 300 e 1430 
e Marsh gas 7 d 072 © 003 
Hydrogen pe 2388 o 008 
Acetylene e 2036 aul 
100 000 100 000 


The gases leaving the luminous flame show that the diluting 
action of the nitrogen 1s so great that considerable quantities 
even of the highly-inflammable and rapidly-burning hydrogen 
escape combustion, while the products of incomplete combus- 

®ion are present ın sufficient quantity ¢o perfectly account for 
the deleterious effects of gas-burners 1g ill-ventilated rooms 
The analyses also bring out vey clearly the fact that, although 
the dilution of coal gas by air in atmospheric buinerss sufficient 
to prevent the decomposition of the heavy hydrocarbons, with 
* liberation of carbon, and so destroy lummosity, yet the presence 
of the extra supply of oxygen does make the combustion far 
more perfect, so that the products of incomplete combustion are 
hardly to be found in the escaping gases 

The feeling has gradually been gammg ground in the public 
mind that, when atmospheric burneis gnd other devices for 
consuming coal gas are,employed for heating purpo$es, certain 
dget rious products of meqmplete combustion find their way 
into the air, and that this does take place to a considerable 
extent 1s shown by the facts brought forward ın a paper read by 

e Mr W. Thomson at the last meeting of the Bntish Association, 
at Leeds Mr Thomson attempted to separate and determine 
the quantity of carbon monoxide and hydrocarbons found ım 
the lue gases from vartous forms of gas stoves and burners , 
but, like every other observer who has tried to solve this 
most difficult problem, he found it so beset with difficulties 
that he had to abandon it, and contented himself with deter- 
miming the total quantities of carbon and hydrogen escaping 
en an unburnt condition Huis experiments proved that the 
combustion of gas in stoves for heatmg purposes ıs much more 
incomplete than one had been ın the habit of supposing , but 
they did not show whether the incompletely burnt matter con- 
sisted of such deleterious products as carbon monoxide and 
acetylene, or comparatively harmless gases such as marsh gas 
and hydrogen 

If a cold substance—metallic or non-metallic—be placed in a 
flame, whether ıt be luminous or non-luminous, ıt will be ob- 
served that fhere 1s a clear space, m which no combustion 1s 
taking place, formed round the cool surface, and that, as the 
body 1s leeated, this space becomes gradually less, until, when 
the substance 1s at the same temperature as the flame itself, 
there 1s contact between the two Mgreover, when a luminous 
flame 1s employed in this experiment, the space still exists 
between the cool body and the flame, but it will also be 
nouced that the luminosity 1s decreased over a still larger mea, 
though the flame exists This means that, ın immediate con- 
tact with the cool body, the temperature 1s so reduced that a 
flame cannot exist, and so ıs extinguished over a small area, 
while over a still larger space the ¢emperatuie 1s so reduced that 
it 1s not hot enough to bring about decomposition of the heavy 
hydrocarbons, with liberation of carbon, to the same extent as 
1n hotter portions of the flame 

Now, masmuch as, when water ıs heatgd or boiled in an open 
vessel, the temperature cannot rise above 100°C , and as the 
temperature of an ordinary flame ıs more than 1000°C, it 1s 
evident ghat the burning gas can never be m contact with the 
bottom of tne vessel, cr, in other words, the gas 1s put out 
before combustion is qompleted, and the unburnt gas and pro- 
ducts of mcomplete combustion find therr way into the ar, and 
render it peyfectly unfit for respiration The portion of the 
flame which 1s supposed to be the hottest 1s about half an inch 
above the tip of the mner zone of the flame It 1s at this pomt 
that most vessels containing water to be heated are made to 
impinge on thaflame , ard it 1s this portion of the*flame also 
sehat is utilized for raisimg vanous solids to a temperature at 

« which they will 1adiatg heat in most fayms of gas-stove s 

I have ¢ctermmed the composition of tne products of com- 

bustion and the unburnt gases escaping whee a vessel containing 


NO. 1108, Vos. 43] : 


etn e nN RL te 


Pa a NE 
e 


» 
water at the ordinary temperature $ heated up t Borhng-point 
by a gas flame, the vessel being placed,®n the first case, half am 
inch above the inner cone of the flame, and m the second at the * , 
extreme outer tip of the flame The results are givg in the 
following table — ` 





























é Ghses Escaping during Checked Combustion 
Bunsen flame Luffinous flame 
s s ! Inner Outer nner Outer 
eee at eee 
Nitrogen e775 | 7917 e7752 | 6941 œ 
Water vapour 1347 | 1429 | r180 | 19 24 
Caibon dioxide 2 99 6 3 4.93 2 38 
Carbon monoxide 369 |Ø nl 245 258 
Marsh gas +j o5I o3I 4 095 039 >» 
Acetylen® 0 04 ml o 27 ml 
Hydrogen 355 en 2 ọ8 ml 
100 00 |ro0o00 | 100'00 foo og 




















These figures me of the greatest interest, as they show con- 
clusively that the extreme tip of the Bunsen flame 1s the only 
portion which can be used for heating a solid substance without 
lberating deleterious gases This corroborates the previous ex- 
periment on the gases ın the outer zone of a flame, which showed. 
that the outer zone of the Bunsen flame ıs the only place where 
complete combustion ıs approached Moreover, this work set? 
at v€st a question which has been over and over again under 
discussion, and that 1s, whether ıt 1s better to use a luminous or 
a non-luminous flame for heating purposes Using a lureinous 
flame, ıt 1s impossible to prevent a deposit of carbon, which 1s 
kept by the flame at a red heat on its outer surface , and the 
carbon dioxide formed by the complete combustion of the casbon 
already burnt up in the flame is by this reduced back to carbon 
monoxide So that, even in the extreme tip of a luminous 
flame, it is impossible to heat a cool body without giving @ise to 
carbon monoxide, although, acetylene being absent, gas-stove?. 
in which small flat-flame burners are used have not that subtle 
and penetrating odour which marks the ordinary atmospheric + 
burner stove with the combustion checked just at the right spot 
for the formation of the greatest volume of noxious pioduds It 
is the contact of the body to be heated with 4he flame before 
combustion 1s complete that gives rise to the great anischief 
Any cooling of the flame extinguishes a portion of ıt , and the 
gases present in it at the moment of extinction creep along the 
cooled surface, and escape combustion 

In utilizing a flame for heating purposes, combustion must be 
completed before any attempt 1s made to use the heat , ın other 
words, the products of combustion and not the flame must be 
used for this purpose 

I think I have said enough te show that no geyser or gas-stove 
should be used without ample and thorough means of ventila- 
tion, being provided , and no trace of the products of combustion 
should be allowed to escape into the air Until this is done, the 
use of improper forms of stoves*will continue to inflict serious 
injury on the health of the people usmg them, and this will 
gradually result ın the abandonment of gas as a fuel, instead of, 
as should be the case, its coming into general use ° 

Let us now consider for a moment what is likely to be the + 
future of gas during the next half century The labour troubles, 
bad as they are and have been, will not cease foy many a weary 
year The victim of imperfect education—more dangerous than 
none at all, as, while destroying natural instinct, it leaves 
nothing 1n its place—will stilPlisten to, and be led by the bane- 
ful influence of irresponsible demagogues, who care nothing so 
long as they can reade@heir own flammatory utterances in the 
local press, and gain a temporary notoriety at the expense of the 
poor fools whose cause they profess to serve The natural out- 
come of this will be that every possible labour gaving contrivance 
will be psessed into the gas m@mager’s service, and that, although 
coal (of a poorer class than that now used) will still be employed 
as the source of gas, the presen@ retort-setting will quickly give 
way to the inclined retorts on the Coze principle , while, instead 
of the present wasteful method of quenching the red-hot coke, 
it will, as far as it can be used, be shot direct into the generator 
of the water Sas plant, and the water gas, Arburetted with 
the benzene hydrocarbons derived from the smoke of the 
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tar-distiller, by the progess foreshadowed in the concluding sen- 

. tences of the preceding lecture, will then be mixed@with the gas 
from the retorts, and will supply a far higher :lluminant than we 
at preseM& possess In parts of the Umted Kingdom, such as 
South Wales, where gas coal ıs Wear and anthracite end. bastar, 
coals are cheap, water gas, highly carbmetted, will entirely su 
plant coal gas, with a saving of ‘50 per cent on the prices now 
existing in thase di8tricts 

e While these changes have been gomg on, and improved 
methods of maħufacture have been{ tending to the cheapening 
of gas, 1t will have been stgadily growing in public favour as a 


e fuel, and if, ın yeais to come,gthe generation of electricity 
© should have beer so cheapened as @o allow the electric light 


to successfully compete with gas as an illuminant, the gas- 
works will still be found as busy as of yore, and the holder 
of gas shares as contented Ws he 1s to-day , for, with the desire 


e° for a purer atmosghere and white mi& instead of yellow fog, 


gas will have largely supplanted coal as a fuel, and gas-stoves, 
properly ventylated and fgee from the reproaches I have hurled 
at thengto-might, will burn a gas far higher in its heating power 
than that we now use, far better as regards its capacity for 
bearing illuminating hydrocarbons, and entirely free from 
poisonous constituents As soon as the demand for it arises, 
hydrogen gas can be made as cheaply as water gas itself, and 
when the time 1s ripe for a fuel gas for use in the house, it 1s 
hydrogen and not water gas that will form its basis With car- 
buretted water gas and 20 per cent of carbon monoxide, we shall 
still be below the limit of danger, but a pure water gas, with 
emore than 40 per cent of the same insidious element of danger, 
will never be tolerated m our households Already a patent 
has been taken by Messrs Crookes and Ricarde-Seaver for 
Puriffing water gas fiom carbon monoxide, and converting it 
main N inte hydrogen by passing it at a high temperature tnrough 
a mixture of lime and soda lime—a process which 1s chemically 
perfect, as the most expensive portion of the material used 
coifld be recovered 
From the earliest days of gas making the manufacture of 
hydrqgen by the passage of steam over red hot mron has been 
,over and over again mooted and attempted on a large scale , but 
several factors have combined to render it futile In the first 
place, for every 478 5 cubic feet of hydrogen made under perfect 
theoretical conditions never likey to be obtained ın practice, 
56 pounds of non were converted into the magnetic oxide, 
and ds there wagno ready sale for this article, this alone would 
prevent its being used as a cheap source of hydrogen The 
next pomt was that, when steam was passed over the red-hot 
won, the temperature was so rapidly lowered that the generation 
of gas could only go on for avery short period Finally, the 
swelling of the mass ın the retort, and the fusion of some of 
the magnetic oxide into the side, renders the removal of the 
spent material almost an impossibility These difficulties can, 
however, be overcome Take a fire-clay retort 6 feet long, and 
1 foot in diameter, and cap it with a casting bearing two outlet 
tubes closed by screw-valves, while a simular tube leads from he 
bottom of the retort Enclose this retort, set on end, by a furnace 
chamber of iron, lined with fire-brick, leaving a space of 2 feet 
6 inclfes round the retort, and connect the top of the furnace 
chamber with one opening at the top of the uprigit retort, 
while an air-blast 1s led into the bottom of the furnace chamber 
below rocking fire-bars, which start at the bottom of the retort, 
and slope upwards to ave 100m for ash-holes closed by gas- 
tight covers The retort ıs filled with iron o1 steel borings— 
alone if pure hydrogen ıs required, or cast into balls with pitch 1f 
a little carfion enonoxide ıs not a drawback, as in foundry work 
Thg furnace chamber 1s filled with coke, fed in through man- 
holes or hoppers ın the top, ang the fuel bemg ignited, the 
blast ıs turned on, and the mixture of mitrogen and carbon 
monoxide formed passes over fhe iron, hgating it to a red heat, 
while the incandescent coke in contact with the*retort does the 
samething When the fuel and retort full of ron are at a cherry- 
red heat, the air-blast 1s cut off, and the pipe connecting the 
furnace and retor® together withghe pipe ın connection with the 
bottom of the retort, 1s closed team, superheated By passing 
through a pipe led round the retort or interior wall of the 
furnace, 1s mjected at the boftom of the red-hot mass of iron, 
which decomposes it, forming magnetic oxide of iron and 
hydrogen, which escapes by the secdnd tube at the top of 
the retort, aril ıs led away—to a carburettigg chamber if 
required for ilummmation, or else direct to the gas-holder 
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if wanted as a fud ghe mass of mcapescent fuel in the 
furnace chamber surrounding tha retort keeping up Whe tem- 
perature of the retort and iron sufficiently long to enable the 
decomposition to be ,gompleted The hydrogen and steam 
valves are now closed, and the eir-blast turned on, and ghe hot 
carbon monoxide, passing over the hot magnetic oxyde, quickly 
reduces ıt down again to metallic iron, which, bein’ in a spongy 
cohdition &cts more freely qn the steam during later makes than 
it did at first, and, being infusible at the temperature employed, 
may be used for a practically ‘uflimited period What more 
simple nfethod than this couldsbe desired? Here we have the 
formatior. of the most valuable of all fuel gases at the cost of the 
coke and steam used—a gas also which has double the carrying 
power for hydrocarbon vapours possessed by coal gas, while its 
combustion gives rise to nothing but water vapour 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.-—Candidates for the newly founded Clerk-Max- 
well Scholarship in Experimental Physics are requested to send 
their nanes to Prof Thomson, 6 Scroope Terrgce, Cambridge, 
before February 21 Each candidate 1s requested to forward a 
statement of the original work which, in accordance with the 
conditions of the tenure of the Scholarship? he would undertake 
if elected a 

The Uffiversity Lecturer ın Geogyphy (J Y Buchanan, 
F RS) announces a course of lagtures in Physical Geogsanhy 
and Climatology, to be given on Mondays and Wednesdays, at 
loam , beginning January 26 


The degree of M A konor:s caust is to be conffired on e 


James Alfred Ewing, F RS, Professor of Mechanism and 
Applied Mechanies, who gave his inaugural lecture on Tuesday, 
January 20 His subject was “The University Traini of 
Engineers ” 

On Monday, January 26, the followmg communications will 
be made to the Philosophical Society —Prof J J Thomson, 
on the electric dischaige through rarefied gases without elec- 
trodes, Mr J Larmor, St John’s College, on diffraction at® 
caustic surfaces 





SCIENTIFIC SERIALS. 


THE American Meteorological Fournal for December 1890 
contains an account, by H J Cox, of a waterspout which oc- 
curred at Newhaven, Connecticut, on October 19 last, between 
two thunderstorms about five miles apat A funnel-shaped 
cloud rapidly descended, while the water below it rose upward, 
first about 3 feet, and, when the spout was complete, above 30 
feet The spout was about 300 feet high, and 25 feet in dia- 
meter It moved about two miles in ten minutes, and when it 
met the thunderstorm ıt moved back in the opposite direction 
about a mile —A summary of Dr Hann’s paper on temperature 
m anticyclones and cyciones, the subject of which has already 
been noticed in NATURE —Observations and studies on Mount 
Washington, by Prof Hazem to determine, byemeans of the 
shng hygrometer, the temperature and humidity at each mile by 
walking down the mountain and up aggin_ The results of sıx- 
teen journeys show that in the cases with partly dry air the 
decrease of temperature with elevation®did not differ widely 
from the theoretical Galue, but with moist air Ye theoretical 
difference per 100 feet was much less than the observed differ- 
ence —Cyclones and tornadoes in North America, by J Brucker 
The object of the paper ıs to show that tornadoes or local air- 
whirls are analogous to water-whirls, and the subject 1s 1llus- 
trated by diagrams -—The cooling of dry and moist air by 
expansion, by Prof Marvin The author refutes Prof Hazen’s 
ob_ections to the principle that moist or saturated air 1s warmed 
by the latent heat set free from that portion of the vapour that 
is condensed by expansion, Prof Marvfn states eter alia, that 
Prof Hagen’s calculations are not made by thegproper thermo- 
dynamic equations, and are mmcorrect Prof Hazen, on the 


other hand, offers a prige of 100 dollay for the proof of the e 


proposition, tnat Espy’s experiments, when properly @terpreted, 


prove his theory. g è 
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Royal Society, December 18, 1890 —‘‘ On Certain Con- 
‘ditions that Modify the Virulence of tlre Bacillus of Tubercle ” 
By A®hur Ransome, MD, F*RS 


In orde® go test the influence of light, du, and dry soils upon ô 


the virulence of the baallus of tubercle, the following series of 
‘experiments were devised 

It was decided to expose tuherculous sputum— 

(a) In a locality (Bowdon) where the soil was dry,and sandy 
(about roo feet in thickness), ‘and where very few cases of 
phthisis were known to have origmated It was to be placed 
in full dayhght or sunlight, and exposed to abundant streams of 
fresh country air 

(4) A portion of the same sputum would be exposed under 
similar conditions, ın the same place, with the exception that it 
‘would be put into a darkened chamber 

{c) A third portion would be takef to a small fom-roomed 
tenement in Manchester, on a clay sogl, without cellarage, and 
badly ventilated, but ıt would be placed on the window-ledge, 
with as much lighg as could there be obtained 

(d) A portion would be placed m the same cottage, but m a 
dark corner of a sleeping-100m in which it was known that 
three deaths fm phthisis had occurred within the space of six 
or seven years 

(e) Finally, a portion would be exposed to used air coming 
from a ward in®a Consumption Hospital,in Bowdon, in 
darkness e 

‘lwo collections of goutum were obtained— 
o (4) From a woman dying of phthisis, collected on Apml 25 
‘This specimen contained comparatively few bacilli 

(4) Also from a woman im an advanced stage of phthisis 
This sputum contained abundance of bacilli 

These collections of sputum were divided into portions and 
placed in watch-glasses marked A 1, A 2, A 3, B1, Bio 
Séme of these watch-glasses were exposed without further 
arrangement, but others, where there might be a possibility of 
infection, were inclosed in cages, so arranged that air could 
reach them through a thin layer of cotton-wool 

These watch-glasses were then exposed for five weeks under 
the conditions already noted, commencing on April 29, 1890, 
with the exception of B 9 and ro, which were started on May 2 
Most of the specimens were withdrawn on June 3, but one, 
B 10, was divided on May 12, and a portion—B 10 (4)—was 1n- 
troduced into a glass bulb and exposed for several minutes each 
day to a current of ozonized oxygen 

All the specimens were then inclosed mm a box, and forwarded 
to the Pathological Laboratory, Owens College, where Dr 
Dreschfeld, the Professor of Pathology, had kindly undertaken 
to carry out the necessary inoculations The animals used were 
rabbits, kept under favourable hygienic conditions The died 
sputun? was mixed with stertlzed water, to form a pasty mass, 
and this was inserted into the subcutaneous tissue of the back 
All the instruments used were madeethoroughly aseptic 

None of the four specimens of sputum exposed to fesh air 
and hight on a dry soil conveyed the disease, but one of the 
three portions exposed under similar conditions in darkness 
produced tubercle 

Of the two exposed .n the cottage ın Ancoats, in the light, 


one produced tubercle , and of the two specimens exposed in | 


the same pface, in comparative®@darkness, one caused tubercle, 
the other did not 

Lastly, the Specrmerf placed in the ventilating shaft from a 
ward in the Consumption Hospital, Bowdon, on a dry soul, con- 
veyed the disease, and the portion removed from it after ten 
days, and mxposed to the action of ozonized oxygen, did not 
produce tubercle 

Thtse experiments aie too few m number to justify the state- 
ment of positive conclusions, but, so far as they extend, they go 
to prove that fresh aif and light and a dry sandy soil have a dis- 
tinct influence in arrestirg the virulence of the tubercle bacillus , 
that darkness somewhat interferes with this disinfectant action, 
but that the mere exposure to light “in otherwise bad sanitary 
conditions does not dgstioy the vnus There are some indica- 
tions that the cotton-wool envelope mteiferes with the operation 
of the exter#al conditions, whether for good or evil* 


January 8 —*“ On the Minute Structure of Striped Muscle, 
with Sgecial Reference to a Ne® Method of Invesfgation 
by means of “Impressiors. ’ stamped in Collodion ” By John 

wo. 1108, WoL 43] ° 
e 


Dr Klem, FR S (From the Bhysiological Laboratory, Univer- 
sity of Edtiburgh ) ae 
The author has held since 1880 that the cross striping seen on» 
examining a muscular fibre by the aid of a mmicrosco yy 1s due to 
the fact that the fibrils of which the muscle ıs composed are 
Naricose in form, presenting alternating swellings and con- 
tractions The striping, according to him, 1s the optical effect 
of their form, and not of their internal s@ructye as 1s almost 
niveisally believed Recently he has discovered very convincing 
ee of the tiuth of hyf opmions It occumed to him to en- 
deavour to ‘‘stamp” some soft material with, muscular tissue, 
and to examme the ‘‘impression® or “intaghto” under the, 
microscope if this ingaglto showed the gross striping, 1t of 
course would follow that this could be accounted@for by the form 
of the muscle used as the ‘‘stampe’ After experimenting for 
some months, he at last succeeded @ his purpose, having founda . 
suitable medium in a Moist film of collodiog The properties ofe , 
this filn} he found were very remarkable, for with it 1t 15 possible 
to take 1mpresstons of details too small to be recognized by any 
but the higher powers of the microscope Sucli a filg, pressed 
for a second o1 so against the back of the hand and then with- 
drawn, not only shows impressions of the tiny hars covtring 
the hand, but when examined under the microscope the minutest 
details of the 1mbricated scales of which they are composed come 
out far more clearly than when the somewhat opaque hair ts 
itself examined When the film is gently pressed upon some 
fresh or preserved muscle, the mntaglio shows in every detail the 
str.ping so characteristic of the muscle, and not only so, but every 
change im the striping which is known to occu: when the musqe 
coptracts can be stamped as well The intaglio in fact gives 
the details of the striping in whatever state of contraction or 
relaxation the fibre, used as a stamp, may happen to be, and 
1t follows of course that these changes in the stiipigg ar due tè , 
changes ın the form of the fibrils In this case the mos® current ° 
views of contraction have to be discarded, for these explain con- 
traction as being due to osmotic reactions between the substances 
which were supposed to constitute the cross stripes (these are 
generally held to maik the position of alternating bands of 
semi-fluid and solid substances) The author advances a new 
hypothesis relating to the stnpes, which may be described 2$ 
follows —-As a matter of fact, we find that, m a study of com- 
parative histology, cioss stripmg 1s found where rapidity of con-* 
traction 1s required , in other words, the fibrils.of an unstriped 
fibre lose their cylmdrical character, and become segmé@nted up 
ito tiny particles, each Itttle particle shortening and thickening 
during contraction, and causing recurrent bulgings which pro- 
duce the stipes The reason of this segmentation may not 
unnaturally be ascribed to the fact that the smaller a contracting 
particle ıs the sooner it will reach its maximum of shortening, 


« 


just as, in the case of the gross muscles, the hare can nearly keep * 


pace with the horse, because its leaps, although shorter, are much 
quicker While offering the above explanations, the author 
does not consider we are yet m a position to explain the 
phenomenon of contraction iself , and concludes by saying that, 

1f ever we are in a position to express muscular contiactionin , 
terms of the ınorganıc world, it will result from a study of the 
lower and simpler types of cqntractile tissue, rather tan from 
the inghly evolved tissue of striped muscle 


“£ On the Reflection and Refraction of Light at the Surface of 
a Magnetized Medium” By A B gasset, MA,FRS ° 

The object of the present paper 1s to endeavour to ascertaut 
how far the electromagnetic theory of light, as at present de- 
veloped, “is capable of giving a theoretical egplafation of Dr . 
Kerr’s experiments (Paz? Mag, May 1877, and March 1878) 
on the effect of magnetism on light e 

In these experiments, polanzed hght was reflected from the 
polished surface of soft irom and it was found that, when the 


reflector wae magn@tized, the “eflected light exhibited certain ° 


peculiarities, which disappeared when the magnetizing current 
was off It Was also found that the effects of magnetization 
were, .n most cases, reversed when the diréttion of the magne- 
tizing durent was reversed , ‘that 1s to say, 1f the intensity of the 
reflected light was strengthened by a right-handed current, ıt 
was weakened by a left-handed one 

Since a metallic reflector was employed, the results were com- 
plicated by the infiuertte of metallic reflection, and ıt therefore 
seems hopeless to attempt to give a complete theoretical ex- 
planation of these expeyiments until a satisfactory electromagnetic 
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« magnetic force, 
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e the following consideration! — 
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“theory of nftetallic reflectio& Mas been discovered , and this, I 
Believe, has not yet*befh done 


, 
+ Thereare, however, several non-metallic substances (such as 


strong s@utions of certain chemical compounds of iron) which 
are capab®, when magnetized, of producing an effectgipon hight , 
and the theoretical explanation of the magnetic action of su 
substances upon hight 1s accordingly free from the difficulties 
surrounding metalec reflection I have accordingly, m the 
present paper, attempted to develop a theory which 13 applicable 
“to such media ,@ l 
The theory, which ıs due to Prof Rowland, 3s founded upon 
e It was proved gy Hall (žid f March 1880) that, when a 
current passe® through a conductor which is placed in a strong 
magnetic field, an electrgmotive force ıs produced, whose 1n- 
tensity 1s proportional to @he product of the current and the 
and whose direction 19 at right angles to the 
plane contuning the current and the magnetic for Prof 
Rowland (zd:d , April 1881) has assumed that this result holds 
good ıma diefectric whichis under the action of a strong mag- 
netic force , accordingly, the general equations of electromotive 
forte become oh dy 
$ 
H= -57 Cog- ah) - o) 
where a, B, y are the components of the external magnetic 
force, and C 1s a constant which depends upon the physical 
constitution of the medium 
Wntng ~,=Ca, &c, it follows that, if the medium is 
Ysotropic, the equations of electric displacement are of the form 


af os I d d d dg dh) 3 
. . at me aah Put Pg +5) E dy (2) 
The results of the paper agree with Dr Kerr’s experiments in 
the following particulars — 
(°) The reflected light 1s elliptically polarized 
{u ) When the magnetization is parallel to the reflecting 
surfacg, no effect is produced when the incidence is normal, or 
gvhen the plane of incidence is perpendicular to the direction of 
* magnetization Š 
(u) When the plane of incidence 1s parallel to the direction 


* of magnetization, and the light 1s polarized zx the plane of ın- 


cidence, the magnetic term increases from grazing incidence to 
a maximum valug, and then decreases to normal incidence 

The principal pomt of disagreement 1s, that in all cases the 
imtensity of the reflected light 1s unchanged when the direction 
of the magnetizing curient 1s reversed 

I do not think that the results of the theory can be considered 
altogether unsatisfactory, since they certainly explain some of 
Dr Kerr’s experimental results, and I am disposed to think 
that the disagreement 1s due to the disturbing influence of 
metallic reflection At the same time, the question 1s one 
which can only be decided by experiment, and ıt ıs therefore 
most desirable that experiments on magnetized solutions showid 
be made 
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Royal Society, January 5 2 Prof Chrystal, Vice-President, 
in the chair —After the reading of some obituary notices, Piof 
Tait communicated a paper on the soaring of birds, beng a 
continuation of a letter from the late Mr W Froude to Sir W 
*Thomson In the previous part of this letter, Mr Froude had 
expressed the view that, when a bird soars or skims without 
moving its wings, an effective upward current of airmust exist, 
of which the bird takes advantage In one case, in which a 
bird*seemed to soar in a glassy calm, he found that ıt was really 
soaring in the upward currents in the front of an advancing sea- 
breeze He explained the skingning of albatrosses along the 
surface of the sea in a practica? calm as d€e to the upward dis- 
placement of the air which necessarily occurs in the front of an 
advancing ocean-swell In the continuation of the letter, now 
communicated, heeadduces observational evidence that the birds 
actually do skim over this portidn of the wave, and “hat they 
commence to ‘flap whenever they pass away from it, or when the 
wave passes underneath them Aid leaves them behind In the 
front of a wave, 500 feet ın length and 10 feet high, advancing 
with a speed of 50 feet pe: second, the maximum speed of up- 
ward speed of fhe air 1s about 3 feet per segond In the 
present portion of his letter, Mr Frogde also dealt with the 
soaring of birds ın a gale He believed this to be due to the 
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same cause as that which 1s effectyve 1n the carrying apeof drops 
of spray to heights of 40 or 50 feet, so thickly as to resemble a 
dense shower of rain Vortices are produced in the air over 
the surface, and the asĉendıng „currents in these vorticgs move 
more quickly than the descending currents move , Of course, 
the ascending portion has proportionately, les§ cross area , 
but, on the other hand, the réBistance 1s proportional 
to the square of the speed, so that the apward mo- 
mentum which ıs communicated* to a drop of water while 
crossing he ascending portiqn ıs greater than the downward 
momentum which 1s communicated to ıt while crossing the de- 
scending part Mr Froude believed that this fact would explain 
the soaring of birds in a gale Sir W Thomson, however, 
thinks that this cause, thongh sufficient probably to account for 
the raising of the water-drops, will only pioduce effects of the 
second order in the suspension of birds He believes that Lord 
Rayleigh’s explanation—which does not seem to have occurred» 
to Fioude—that the Bird takes advantage of the greater speed 
of the wind at higher levels, and its less speed at lower levels, 1s 
the true one —Prof Tait read å note on impact, ın contimuation 
of previous notes on the same subject Me shows that solid 
bodies may be divided into two large classes according to the . 
effect of ampact upon them In one of these classes the time 
of 1mpact remains constant, whatever be thg d&tortion, up to a 
certain limit When this limit 1s exceeded, the time of impact 
becomes shorter as the distortion 1s mcreasgd This means that 
Hooke’s law iseobeyed up to the given limit, beyond which the 
force of Bs cat a in@reases at a greater rate than does the dis- 
tortion In the other class of substa@ces the time of impact 
first increases, then remains const@nt, and finally diminisMes® as 
the distortion 1s continuously increased Therefore, in the first 
stages, the force of restitution does not mcrease so rapidly as the 
distortion mcreases Cork ıs a typical example of the latter * 
class , vulcanized indta-rubber of the former 


January 9 —A special meeting was held, Prof Cr¢stal, 
Vice-President, in the chan —Dr John Murray read a 
paper on the form, structure, and distribution of man- 
ganese nodules in the deep sea He exhibited a number 
of specimens of the nodules Fragments of pumice stone, which 
have become water-logged and have sunk to the bottome 
frequently form the nucle: Jn other cases the nucle are 
pieces of rock, sharks’ teeth, ear-bones of whales, && Dr 
Murray believes that the manganese ıs deposited from solu- 
tion by way of the carbonates While nodules me of com- 
paratively 1are occurrence in the shore deposits—blue muds 
—where organic life is greatest, they are found in great abund- 
ance in deep waters, where hfe is at a minimum —Mr Robert 
Irvine and Dr John Gibscn read a paper on the occurrence of 
manganese deposits in marine muds The author? have found 
by experiment that manganous sulphide 1s dissolved and decom- 
posed by sea-water which contains carbonic acid ın s@lution — 
Mr J Y Buchanan read a paper on the composition of oceanic 
and hitto.al manganese nodules His paper contained an analysis 
of nodules from the North Pacific, from the ocean south of 
Austraha, and from the deep part of Loch Fyne The Jocalities, 
and attending circumstances, were fully described, as also were 
the physical charactertstics of the different types of nodules 
The principal object of the analysis was to determine the state of 
oxidation of the manganese It was found that, in the oceanic 
nodules, the formula of thegoxide varied frome MnO; gy, to 
MnO; 979, so that ıt consisted of almost pure MnO, A slight 
difference was found in the oxidatien of the outside shell 
from that of the kernel, the outside portions having the 
formula MnO, sı; while the formula of*the inner portions was 
MnO; 97, The formufa of the oxfde in the Loch Fyne nodules 
varied from MnO; g to MnO; gga, so that these nodules 
approximated m composition to the sesquioxide, Mn,Q, The 
kernels were much richer in oxygen than were the extenor 
portions, the formula of one being MmQ,,; A number of 
determinations were maae with regard to the moisture, the loss 
on ignition, and the density of the nodules in the rgoist, the dry 
and the igmited states, fom which the apparent density of the 
volatile products was calculated —-Mi Buchanan also laid on the 
table a number of analytical results regaf'ding the composition of 
some deepsea deposits from the Mediterranean —gMessrs Robert 
Irvineand W S Anderson communicated a paper on the action of 
metallic salts on carbonatg of lime, specingens being exhibited — ° 
TheSeading of these papers was followed by a shortediscussion 
on the bearing of some of the aboye results on the conclusions 
arrived atin Mr Byphanan’s paper read on December 1) regard- 
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ing the®patt played by sulphries ın the formation of the ochreous 
depesi's of the ocean Mr Irvine and Dr Gibson hold that the 
results which they have obtained show,that the manganese could 
nevefwhave been found in the circumstances described in Mr 
Buchanan paper Mı Buchanan recognized the importance of 
the observation, but he suggested that, although very alterable in 

esea-water, as it 1s also in fresh water, the MnS might be formed 
locally , and he also stated, that, in his own previous paper, a 
transient existence alone was cfarmed forat The results do not 
affect his views as to tne formatien of the ferric hydrates and of 
red and blue clays Mr Buchanan held that we are still in the 
dark regarding the formation of nodules 


PARIS 


Academy of Sciences, January 12 —M_Duchartre in the 
chair —On the hypothesis of the spheroidal shape of the eath, 
and on the formaticn of its crust, by°M H Faye The most 
recent and precise geodetic measures gare brought forward to 
confirm Laplace’s opinon that®the earth is an ellipsoid of revo- 
lution Against the objection that all the measures have been 
made relative to continental surfaces, and most of them in the 
northern hemisphere, it is urged that contemporaneous measures 
with the pendylum give values from which the same conclusion 
must be drawn, °ard that these have been executed in both 
hemispheres and on both land and water surfaces Geological 
considerations are £lso adduced ın favour of thy view —Note on 
fly-wheels, by M Leauté The dimensyns and weights of fly- 
wheels suitable for elggtric ighting machinery are®discussed — 
@ne clam of priority m fevour of M Chancourtois relative to 
the numerical relations between the atomic weights of elements, 
by MY Lecoq de Roisbaudran and A de Lapparent The 
authors pring forward a paper presented at the Academy in 
1862, and having the title “ Vis tellurique , classement naturel 
des corps simples ou radicaux obtenu aa moyen d'un système de 
classification hélicoidal et numérique,” as evidence of M Chan- 
courtois’s discovery of the periodic law —On the oscillations of 
a system submitted to periodic disturbances, by M E Vicaire — 
Remarks on the thecrem of the continuity of the gaseous and 
liquid states, by M E Mathias The object of this note 1s the 
verification by experimental results, of Van der Waal’s law 
expressing the relaticn between the volume, the pressure, and 
the absolute temperature of a fluid —Practical solution of the 
problem of the emergent hquid column of a thermometer by the 
employment of acorrecting stem, by M C E Guillaume The 
scale of an ordinary mercurial thermometer 1s only true on the 
supposition that the instrument 1s exposed at least up to the top 
of the liquid column, to the temperature which it 1s desired to 
measure „In order to obtain the necessary correction practically, 
M Guillaume has used the stem of a thermometer having 
mercury in 1t, and graduated m the ordinary manner Let a 
thermcmeter and a ‘correcting stem” be placed side by side ın 
a bath, and have the same amount of mercury above the hquid 
The thermometer will inaicate appreximately the temperature of 
the bath, and the correction will be given by the difference of 
the thermometer readirg andthereading of the ‘‘ correcting stem” 
expressed in terms of the former —Variations of conductivity of 
insulating substances, by M E Branly Itisshown that many di- 
electrics ard metallic powders increase in conductivity when sub- 
jected to the action of elect1edischarges —-Physical properties and 
molecular constitution of simplemetallic bodies, byM P Jacobin 
The following are among the conclusions arrtved at (r) for the 
diamagnetic metals thè conductivity 1s sensibly proportional to 
the sixth power of, the number of molecules , (2) for magnetic 
metals the conductivity 1% neaily mvegsely proportional to the 
sixth powe of the distance between the molecules Similarly, 
all the physical properties of metals of the same group are 
statefl to depend exclusively on their molecular distance —On 
the intensity of telephonic effects, by M E Mercadier The 
conditions to be fulfflled ın order to obtain the maximum effect 
in a telephone, are (11 the movements o the lines of force of 
the field should be faciitated , (2) the greatest possible number 
of the bobbin wires should cut the lfhes of force perpendicular 
to their direction , (3) the thickness of the diaphragm should be 
d.minished until ıt 1s just sufficient to absorb the greatest number 
of lines of force ın its neighbourhood , (4) the relation between 
the volume of the diaphragm induced to the total volume should 
be as large as pos@ible —-An appasatus of luminous prajection, 
applicdSle to chemical balances, for obtaining rapid weighings, 
by M A Collot fls.—@n some derivagives from phenol and 
naphthol, by M J Mingun —On theeproduction of higher 
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alcohols during alcoholic fermertaffon, by M L “Inndet —New 
method fog the detection of olive ffl dnd linseed oil, aleo 
applicable to butters and margarines, by M Raoul Brulle — , 
Note on poisoning by mussels, by M S Jourdain r Sa 
tions to the physiology of tle root, by M Pierre Lesage — 
Influence of light on the production of the prickles of plants, 
by M A Lothelier —On the diamondiferous sands collected by 
M Charles Rabot m Lapland, by M Ch Vélar 
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Royal Academy of 1ences, December eh 1890 ——Prof 
van de Sande Bakhuyzen in,the ch#ir—M_ Beyerinck spoke of 
the life-history of a pigment ‘bacterium Thig organism (Bace/dag® 
cyaneo fuscus, n s ) 1s the cause of a much fearedg local colouring 
process in Dutch cheese, called ‘‘ blye illness” , and of ‘‘ black 
glue,” a calamity observed in a facgory of animal bone gelatine 
The natural habitat isditch water and ground water acillus, 
cyanco-Puscus 1s a Pepton-bacterium, re,*it can be fed with ° 
albuminous matter alone Thence, a solution of 4 per cent 
pepton ın common water 1s suffici@at nutrımeñt ; gelatine or 
glue, egg albumen, fibrine, and caseine, are also, each Alone, suf- 
ficient, but they are peptonized, before absorption, by the secretion 
of a powerful enzyme This pigment is twofold (1) deep blue 
spherites, (2) a dark brown diffusible colouring matter 
Thereby a pepton solution becomes fully black Coming from 
the wild state, the vegetation power 1s very active, but, by the 
culture at the oftsnum-temperature of 15° C to 20°C, this 
power weakens In a first state of deterioration the weakened 
form cannot be cultivated on solid matter, such as pure gelatine, 
whereas it will grow still in hqud food with all its ordindty 
characters In a further state the weakening process 1s charac- 
terized as well by the loss of the power just mentioned, as by 
that of the pigment production, A last step leaves the ofganısre | 
almost fully incapable of growth and reproduction A dong ex- 
posure of weakened cultures, in excellent but diluted food ($ 
pel cent pepton siccum in common water), to temperatures 
between 2° and 5° C , tends to restore the vegetative activity 
These observations relate also to many other bacteria, and they 
are, no doubt, of the same order as the alteration® ın the 
virulence of contagious matter, caused by the influence of tems 
perature 





CONTENTS. © PAGE 
Nature of Koch’s Remedy 265 
Indian Birds By R Bowdler Sharpe 266 
A Manual of Public Health By Dr J H E è 
Brock z 7 3 E 267 
Our Book Shelf — a 

Boas “‘Lehrbuch der Zoologie fur Studirende und 
Lehrer ” 268 

Munio and Jamıeson “A Pocket-book of Electrical 
Rules and Tables” ẹ .. nical. Se 268 

Letters to the Editor '— 

“ Modern Views of Electricity ”—-Volta’s so-called . 
Contact Force —S H Burbury, Prof Oliver J 
Lodge, FRS ° 268 

Attractive Characters in Fungı —Dr T Wemyss 
Fulton 269 

The Morphology of the Sternum —Prof G B 
Howes ae, e 269 ° 

Stereoscopic Astronomy —W J H 269 

Moek Sun —T Mann Jones z 269 

Our Latest Glacial Penod —W Atkinsdn 270 

The Great Frost of the Winter of 1890-91. e 279 æ 
Indian Ethnography ęZVustrated ) By Prof Alfre 
C Haddon 270 
The Applications of Gedħmetry to Practical Life By te 
Prof Karl Pearson 273 
The Photagraphic Chart of the Heavens By 
WEP 7 276 
Noteg ° 277 
Our Astronomical Column :— ' 
Stars having Peculiar Spytra. sasao + + 280 
Harvard Coliege Observatory 280 
Dr Koch’s Remedy for Tuberculosis - 281 
Gaseous Illumiınants III By Prof V B Lewes 282 
Unıversıt$ and Educational Intelligenc® » . 285 
Scientific Serials * 5 . . 285 
Societies and Academies ... . : 286 
. A į 
. e 6 
e7 


se 


 § NATURE o 


K 








. THURSDAY, JANUARY 29, 1891 

o =e E 

UNIVERITY COLLEGE AND ITS APPEAL 
FOR FUNDS è 


NFORTUNATELY ıt ıs an economic fact, that, 
under @ustiig conditions, the highest education 
cannot be self-gupporting The more advanced the 
teaching, the smaller the class, bea as a iesult the 
mount of fees recerved® The pursuit of knowledge in 
Me highest sqnsefas has often been said, ıs one of the 
nineteenth century forms of “a vow of poverty” Re- 
search must be endowed® wf not, ıt must be alimented by 
«ther pursuits, that 1s, by temporary desertion But 
with certain branches of knowledge the teacher 1s fot the 
sole cause oftexpense ®In pure mathematics a black- 
board, which 1s not a costly piece of apparatus, 1s almost 
the fmt of his reasonable requirements In classics 
and literature generally some maps and photographs 
content all but the most exacting, a few casts and 
models in addition place him ina state of pedagogic 
luxury But in science, as the word ıs commonly under- 
stood, especially in the physical and natural departments, 
the teacher requires laboratories and museums, apparatus 
and specimens, which often are costly Science, in short, 
as unfwendly critics ın other departments are wont to say, 
1s likes a Saughte of the horse-leech, always crying 

“ give, give ” 

At the present time the two University Colleges in 
London are suffering from the pinch of poverty, and fear- 
mg th& atrophy of the purse will result in dimmution 
of efficacy University College and King’s College are 
eappealing to the public simultaneously and with mutual 
goodwill, for a capital sum to enable them to provide for 
seveiaf pressing, wants, more especially for additional 
laboratories and appliances required by students in an 
age of scientific progress Of these two colleges, the 
former may be said to appeal wrdz ef orde It was 
founded some sixty years ago, at a time when the older 
universities were closed to all who could not subscribe to 
certain theological tests, practically to all but members 
of the Established Church of England This position it 
has ever maintained Its chfirs and its lecture-rooms 
are open to all without respect of creed 

A committee 1s now being formed in order to make an 
appeal to the public, and especially to the citizens of 
London, on the basis of a statement issued by the Council 
of University College, It asks for a sum of not less 
“than fifty thousand pounds, to be devoted mainly to the 
increase of burldings and appliances for teaching The 
most pressing*need is a new physical laboratory That 
which at present exists was opened in the session of 
1867-68 It was not built for the purpose, being merely 
one of the College lecturgreoms, hut ıt was the first 
laboratory of its kind opened in London * Since then 
other rooms have been added, but all theearrangements 
are of a makesifift character, Additional space ıs ab- 
solutely necessary At present the students are téo much 
crowded , it ıs impossible go keep the more important 
instruments in fixed places, so that much time is lost and 
risk of injury incurred by movutg them about, and 
advanced work or original investigation das become 
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almost {mpossible * Grave difficulties afo guise from 
want of steadiness iff the floors, and from unfavourable 
magnetic conditions caused by cal circumstances® such 
as the arrangements for warming the building Hardly less 
pressing 1s the need for*improying the means of teaching 
electrical enginee1ing, ın wh.ch instruction has npw Been 
given for about five years with ygt more adequate 
appliances At the preset moment hardly any branche 
of technical physics 1s of greater practical importance, and 
it cannot be better taught than in a college where a sound 
knowledge of pure and apphed mathematics, of physics 
and of mechanical engineering, can be obtained 

The last-named of these subjects also calls for funds 
The engineering laboratory dates from 1878, and for some 
years was the only one in this countiy The system of 
laboratory instruction, {Initiated by the late professor, Mr 
A B W Kennedy, has been gdopted in all the leading 
engineering schools in Great Britain, Thus has led to a 
very remarkable development ın the methods of engineer- 
ing education, so that additional space and additional 
machines are required to enable Universify College to 
retain the position which ıt has obtained as an engineering 
school © 

A Professorship of Architecture was founded fifty years 
ago at University College, ande wat for long the gnly 
Professorship of the kind in England It 1s very desir- 
able to form a collection of architectural modelsgand a 
school of architectural drawing The College appears to 
be a place exceptionally suited for a complete school of 
architecture, because of the existence of the Slade Schdol 
of Fine Art, as well as an engineering school 

Further, the Society for the Extension of University 
Teaching in London finds that the lectures on chemistry 
and physics, given under its auspices, require to be 
supplemented by evening classes for laboratory instruction 
A scheme ıs being drawn up, the main outlines of which 
have been already approved by the Council of University 
College, to provide for this want, but as the existing 
laboratories are already fully occupied, and the apparatus 
ın use by more advanced students during the day cannot 
be cleared away to make room for an evening class, 
additional rooms will be required 

Lastly, many of the professors aie msuficiently re- 
munerated For instance, with the single exception of 
English, no language-chair has, as yet, been adequately 
endowed The Council is anxious to extend the teaching 
of European languages and to co-operate with the Im- 
perial Institute in the development of its school of modern 
Oriental studies, in which gwork King’s College also 1s 
giving effective aid But this work cannot be self- 
supporting at present, 1f, indeed, ıt ever become so, and 
how are good teachers to be secured without some 
assured stipend’? ° 

It 1s, then, to be hoped that the citizens of London will 
not prove less liberal in the cause of education that those 
of Manchester, Liverpool, Birminghgm and other great 
towns It may ke said that m these the University Col- 
lege is the sole place of higher education, put that in 
London othe! institutions now exist ın which such train- 
ing may be obtained Possibly there may be some truth 
in this remark, but if so, ıt would be ag ungenerous 
answer to the present appeal These two Colleges, and 
University College espécially, have bårne the buyden and 
O 
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© heat of thg day For many yearset met a grat and 
crying want It cannot be charged with having failed in 
its duey- It may point in honest pride to the teachers 
whọ have occupied its chairs, to the many men of emm- 
ence In science, 1n literature, andan various professions, 
espetially those of Medicine and Law, who have been 
trained within,its walls It 1s a standing monument of 
q  ethe munificence of a past generation, it has, indeed, 
received, within the last few years, more than one liberal 
bequest, but these are not applicable to the present, most 
urgent, need, so that, unless further aid be given, its 
usefulness must be diminished 


WESTERN CHINA 


@ Three Years in Western China ea Narrative of Three 
Journeys in Szechuan, Kweichosw, and Yunnan By 
Alexander Hosie, MA ,°F RG S, HB M’s Consular 
Service, Chinf With an Introduction by Mr Archi- 

. bald Little (London George Philip and Son, 1890) 
| the yeaw 1876 certain serious disputes between Great 
Buitain and China were brought to an end by an 
agreement known, from the place at which it was 
negotiated and signed, as the Chefeo Convention One 
of the provisions of®this famous instrument was that the 
Bnifish Government might send officers to reside at 
Chungking, on theYangtsze, in Szechuan province, m 
.* order to study the conditions of British trade in that 
region Begmning with 1877, a succession of junior 
offcers of the British Consular Service m China have 
been stationed at Chungking, and from this gieat com- 
mercial mart as a centre have travelled far and wide in 
parts of China hitherto wholly, or almost wholly, unknown 
to the West The late Mr Colborne Baber was the first 
of these, and his travels are recorded in the special 
volume of the Royal Geographical Society, “ Travels and 

Researches ın Western China,” which the late Colonel 

Yule described as “that admirable and delightful narra- 

tive which the periodical press has allowed to pass almost 

absolutely unnoticed—taking ıt, I suppose, for a Blue- 
book, because it is blue!” The reports of these officers 
have from time to time been laid before Parlament, and 
are amongst the most interesting publications ever issued 
in this way Not long ago a rgport from Mr Bourne, 
Mr Hosie’s successor, recorded a journey from Chung- 
king across Yunnan to the frontier of Tonquin, along that 
frontier towards the sea, and then back again across 

Kweichow province to Chungking, but this, though full of 

interesting and important information relating to the 
country, the people, and especially to the trade between 

Tonquin and Southeyn China, remains more or less ın- 

accessible in its present shape Mr Hosie has followed 

Mr Baber’s example, and has pyepared fo. popular 

perusal an “ccount of his journeyings He 1s fortunate 
m the stime and circumstances of the publication, for, by 

a recent agreement between the British and Chinese 

Governments, the town of Chungking 1s to be opened, 

under certain conditions, to the trade and residence of 

° British merchants The book cotains an introduction 
by Mr Archibald Little, whose name has for some years 
been associated with efforts to navigate the upper waters 
eof the Yangtsze, and to throw Chungking open to foreign 

* trade e ° . 
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Mr Hosie’s journeys carneéd him Ingvarious directiohs, 
and had various obyects in view but, naturally, he avoide¢ 
as far as possible the footsteps of pus.predecessors Eps 
first journty, which lasted for nearly ten weeks, took him , 
southward from Chungking into the mountainoug province 
of Kweiqhow, where he cafe across the aboriginal Miao- 
tsze, now almost extinct, to Kwei-yang-fu, the capital, 
whence he turned westward to Yunyan-fu, the capital 
of the province of the same name, and so by the moun; 


tan! of North- Easteaif Yunnan home to Ghungking On 


this journey, besides the Miao-tgze he firs? saw the white- 


wax insect, about whjch¥he has muck to say later ona? 


The second journey lasted nearly six montl@s, and carried 
the traveller through a more inéeresting and less-known 
region From Chugking he trfvelled to the north-west, 


acrossthe great plain of Cheng-tu, mted for its extra- ° 


ordinary fertility, the density of,its population, and the 
wealth of itsinhabitants From another pomt æf view, 
also, 1t 1s notable as the only large area of level ground 
in all Western China, it 1s a plateau about 7000 feet 
above the level ot the sea, at the foot of the mountains 
of Tibet,and hasan area of about 2400 miles Rich- 
thofen says of it that there are few regions in China, 
equal areas compared, which can rival it in wealth and 
prosperity, density of population and productive powes, 
fertihty of climate and perfection of natural irrigation , 
and there 1s no other where, at the present time, refine- 


ment and civilization are so generally diffusedexmohg the” 


population From the city of Cheng-tu, the administra- 
tive capital of Szechuan, Mr Hoste turned to the sauth- 
west through the districts inhabited by the Lolos, an 
aboriginal tribe, discovered practically by the Rrench 


Expedition under De Lagrée and Garmer, and further, 


investigated by Mr Baber and Prof de Lacouperie 


Thence he passed into the famous valley of the Chien-° 


chang, and to the city of the same name, the Caindu of 
Marco Polo, which is the centre of the ensect white-wax 
trade, and following the track of the great Venetian 
ariived at Tah-fu in Yunnan, the Carajan of Marco The 
brine industry which the old traveller found flourishing— 
it was here that cakes of salt were used as currency—still 
exists From this city, Mr Hosie, passing through Yun- 
nan-fu and by the valley of the Chi-hsing River, reached 
Chungking e 

Mr Hoses third journey was in one sense the most 
interesting of all, for, although the country traversed was 
not all new, the object was to study carefully, for the 
authorities at Kew, the Chinese insect wax industry 
He decided for this purpose to visit the centre of the 


wax culture of the province, to ascend by the way the, 


sacred Mount Ome, from whose summit the glory of 


Buddha ¢s said to be visible, and then, toestrike the , 


Yangtsze at its highest navigable point The mountain, 
which 1s about 11,000 feetghigh, has been devoted to the 
worship of Buddha almost since the beginning of our 
era, and 1s sufficfently rerflarkable from a physical 
point of view | Mr Hosie devotes a special chapter to 
the white-wax “insect, and the industry associated with it, 
in which he traces the @areer of the Coccus pe-la of 
Westwood from its cradle, through its busy and interest- 
ing hfe, to its dishonoured Shave It is only in quite 
recent years, and mainly through Mr Hosie’s journey, 
that the mystery surrounding the indugtry has been 
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“cleared up» *The subjec® was fiequently referred to m 
Older works ın Chinafand the chief object of ir Hosie’s 


of the page, of the flowerg, and trees, on which the 
insects are propagated, specimens of the living incrusted 
white-wax, samples of the latte: as ıt appears ın com- 
merce, and @hine&Se candles made fiom it The Chen- 
«chang valley already alluded tog which ıs about® godb 
feet above thg level of the sea, is the great breeding- 
One very prominent 
“tree there 1s known to the Chinesfas the insect tree It 
18 an evergreen with the leaves springing in pairs fiom the 
branches, very thick, darl@green, glossy, ovate,and pointed 


«* In May and Juneethe tree bears clusters of whitegflowers, 


which are succeeded by fruit of a dark purple colour 
The Kew authorities h@ve come to the conclusion that it 
is Ligustrum lucidum, or large-leaved privet In March, 
when Mr Hosie saw the trees, he found attached to the 
bark of the boughs and twigs numerous brown pea-shaped 
excrescences The larger of these were readily detach- 
able, and, when opened, presented either a whity-brown 
pulpy mass, or a crowd of minute animals like flour, 
whose movements were just perceptible to the naked eye 

rom two to three months later these had developed in 
each case into a swarm of brown creatures each provided 


e with sıx legs and a pair of azfenn@, each of these was a 


whiteswax insect Many of the excrescences also con- 





* journey was to procure for Sir Joseph Hooker specimens | which are inclosed 1m a leaf of the wood-oil tree 





| 





' of this ash? or white-wax free as the Chinese call it 
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from Chien-chang abott the begmning “of May, they are 
made up ın small packets of from twenty to thirty scales, 
he 
edges of the leaf are tied tégether with a rice str@w, by 
which the packet 1s suspended close unde the” branches 
A 
few rough holes are drilled in, the leaf with a blunt needle, 
so that ghe insects may find their way through them to 
the branches On emeiging from the scales, the insects 
creep rapidly up to the Jeaves, among which they nestle 
for a period of thirteen days They then descend to the 
branches and twigs, on which they take up their position, 
the females doubtless to provide for a continuation of the 
race by developing scales ın which to deposit their eggs,@ 
and the males to exgrete the substance known as white 
wax This first appears as dh undercoating on the sides 
of the boughs and twigs, and resembles sulphate of 
quinine, or a covering of snow It gradually spreads 
over the whole branch, and attains, after thyes months, a 
thickness of about a quarter of an inch After the lapse 
of a hundred days the deposit ıs complete, the branches 
are lopped off*and as much of the wax as possible 1s 1e- 
moved by'hand This 1s placed in ən iron fot of boiling 
water, and the wax, on rising td’ the surface, 1s skinfméed 
off and placed in a round mould, whence it emerges as 
the white-wax of commerce Where it is foifnd ım- 
possible to remove the wax by hand, the twigs and 


tained either a small white bag or cocoon covering a | branches are thrown into the pot, so that this way 1s 
pupa, or a perfect imago ın the shape of a small black | darker and inferior The insects, which have sunk to the 


beetle This beetle ıs a species of Brachytarsus If left 
undisPurbed, the beetle, which ıs called by the Chinese 


e ‘the “buffalo,” will, heedless of the Cocez, continue to 


. burtow in the inner lining of the scale which seems to be 


its food , the beetle 1s, in fact, parasitic on the Coccus 
Whea scale is plucked from the tree the Coccz escape by 
the orifice which 1s made Two hundred miles to the 
north-east of the Chien-chang valley, and separated from 
it by a series of mountain ranges, 1s the town of Chia- 
ting, in which msect white-wax as an article of commence 
1s produced The scales are gathered ın the Chien- 
chang valley, and are made up into paper packets each 
weighing about 16 ounces Sixty of these packets make 
a load, and are conveyed by ‘porters from Chien-chaag 


to Chia-ting (in former years there are said to have been ' 


as mamy as ten thousand of these porters) They travel 
only during the night, in order to avoid the high tem- 
perature of the day, which would tend to the rapid de- 
velopment of the insects and their escape from the scales 
* At the stopping-places the packets are opened out in cool 
places, but, in spite of this each packet 1s found to have 


* lost on an avefage an ounce in transit A pound of scales 


lade down ın Chia-ting costs, in years of plenty, about 
half-a-crown, ın bad years fhe price ıs doubled In 
favourable years a pound of ales wll produce four to 
five pounds of wax In the plain around Chia-ting the 
plots of ground are thickly edged with stumps varying 
from 3 or 4 to%2 feet high with numerous sprouts 
vising from their gnarled heads, and resembling 
at a distance our ov pollard willows The 
leaves spiing in pairs from the branches, and are 
light green, ovate, pomted, serrated, and deciduous 
The tree 1s sid in all probability to be the Fraxinus 
chinensis, a species of ash On thé arrival of the scales 
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bottom of the pot, are placed ın a bag and squeezed of 
the last drop of the wax, and are then thrown to the pigs 
The wex ıs used for coatıng the exterior of anımal ande 
vegetable tallow candles, and to give greater consistency 
to the tallow It is also said to be used as a sizing for 
paper and cotton goods, for imparting a gloss to silk, and 
as a furniture polish 

Such ıs a brief summary of the account given by Mr 
Hosie of this extraordinary industrial product Those 
who wish to know more of the subject will find ıt in 
chapter x1 of the present volume, and in certam Parlia- 
mentazy Reports there:n referred to In his last ‘Chapter 
Mr Hose refers to the non-Chinese races of Western and 
South-Western China, å subject about which very little 1s 
knowr, but which 1s of great interest to the ethnologist 
In an appendix he gives exercises on the language of the 
Pho tribes There ıs also an excellent sketch-map of 
South-West China to illustrate the journeys It will thus 
be seen that, although th@ main object of "Mr Hosie’s 
explorations was trade, the volume contains much matter 
of scientific interest It is written in a simple and 
entertaining manner, and takes ga very high rank mdeed 
in the records of recent travel in that interesting 1egion 
Members of Her Mayjesty’s service possess tha great 
initial advantage of being thoroughly acquainted with the 
Chinese language and the Chinese People How far this 
has aided Mı Hste ın his journeys, and especially in his 
book, will be evident ¢o all readers As a sting in the 
critical tail, however, we venture to fake exception to the 
transliteration of Chinese names which Mr Hosie has 
adopted,’and which appears to us to be°giowing too, 
common amongst Chingse scholars We fail to see the + 
object of those eccentric combinations of let@ers and 
poincs, of which @Ssii-ch’uan,” eas applied to the name 
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of the, great prevince in whiche Mt Hoste’s journeys | labours of Polejaeff, he tell, ws he does aqt establish’ 
mainly’ lay, affords an example If it be admitted—and | any new genera; he ıs of opinion that*there are virtually 
we think ıt must be—that any combination of our letters | only three genera of these horny sponges to be distin.”. 

. canngt be more than an approximation to the Chinese | guished, and he ıs further of opinion that be Aaa 

: sounds, which, by the way, vary almost indefimtely | ghould bê considered as ofte family “Considering the 


throughout the country, ıt would seem mere reason- 
able to adopt a simple combination than a very elaborate 
and difficult one We fave always thought that, in 
this matter of transhteratiof, it ıs better, ın ‘order to 
avoid confusion and complication, to “stand on the 


very limited material at the disposal of Polejaeff, we 
(Lendenfeld) cannot be surprised that he,should have 
atrived at an opinion (so very different from that of alf 
other writers on the stifject ” So that, however peculiar 
Lendenfeld’s views might be, yet he wa$ sure to base 


ancient ways,” however defective they may be, than to ' them on a fair quantety of material eThus reasoninge 
e change them for others, of which the most that can be! we resumed our reading of his memoir én the genus « 

said 1s, that they are less defective Stelletta, ; 

We read through a list of species “ which, with greater , | 
t or less Certainty, we place in this genus, taking, however, 
no account of synonyms” ‘This list extends over four 
pages, and contains “sixty-nine” forms, Imnf€diately 
after the list we read “The material which was at ‘our 
service was ın part collected by ourselves in the Gulf of 
Trieste and near Lesina, in part preserved and sent to 
us by Dr Greffe Five species, Séelletta grube, S 
dorsigera, S. boghc2, S pumex, and S hispida, were 
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THE GENUS, STELLETTA 


Die Gattung Sgelletta Unter Mitwirkung von F E 
Schulze Bearbeitet von R von Lendenfeld Mut 10 
Tafeln (Berlin Georg Reimer, 1890) 


Oscar SCHMIDT, ın the year 1862, ın his well- 
known wogk on the sponges of the Adriatic Sea, 
established the gerus Stelletta for a group of tuber-hke 
corticate sponges, ¿Schmidt described sevefal species | with great exactness examined.” 
fgora the Adriatic, and others still, in after years,from the , We turned over the next page, and it was at onc 
coast of Algiers and from the Gulf of Mexico After | evident that the memoir was no monograph of the genus, 
Schmidt, Carter too up the task of describing new forms, | but a no doubt very exact account of these five species,, 
and he added many to the list between the years 1880 and | of which four were described long ago by Schmidt, and ! 
1886 Sollas, also, in his great work on the Tetractinellida ; one, S Azsfzda, quite recently by Buccich and Maren- 
of the Challenger Expedition, with a large mass of zeller, and even of these five, though all are figuretl in 
material before him, took the genus as the type of a | the ten plates which accompany this memoir, yet of one, 
family, and grouped beneath it a number of new genera i S pumex, O Schmidt, there is only a brief diagnosis 
and species given Of the four species mentioned, most careful dé. 
The work that had been done, therefore, during these | scriptions are given, and these are accompanied by good | 
past eight-and-twenty years has been very considerable, | figures of the mega- and mucrosclere, and the histology of 
and we opened this monograph on the genus Stelletta, by l eachspecies The sections are very pretty, but distinctly 
e 


Dr R von Lendenfeld, with great expectations, thinking 
to find theren a masterly account of the whole group 
The first and second pages give a neat though condensed 
account of the origin of the genus, which in the first 
lines 1s described according to the “diagnosis” of Dr 
Lenderfeld, followed no doubt closely by the orginal 
“diagnosis” of Schmidt, then comes, on the next page, 
a statement which at once arrested our attention, to the 
effect that Sollas’s family Stellettidz, with its four sub- 
families and their genera, were all “in our sense” but 
species of Stelletta 

Now in a large volume lately published, under the 
auspices of the Royal Society of London, on the “ Horny 
Sponges,” by Dr Lendenfeld (1889), he gives us a classi- 
fication of the phylufn, ın which he adopts the arrange- 
ment of Sollas, a» “embodying the latest results” No 
doubt, we geasoned, Lendenfeld’s reSearches on the forms 
of this genus, the investigation of a mass of material far 
exceetling that which the Challenger brought together, and 
the assistance of that without any doubt most able inves- 
tigator, F E Schulze, with whose assistance this memoir 
was writtem, had biought all this change in his views to 
pass Wecalled to mind that Dr Lendenfeld’s views of 
genera and species were somewhat peculiar has he not 
himself written, “1t 18 impossible to give a d&finition of 
what I mean by a genus, species, or variety” (“ Horny 
Spongeg,” p 835) * and then again, ın referrmg to the 
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The memoir certainly is a useful contribution to our 
knowledge of the Adriatic species of the genus Stelletta, 
though it cannot be said to add much to that knowledge , 
and it 1s, moreover, interesting as shadowing out in some 
measuie the lines on which our author purposes, no doubt, 
to write his monograph of the corticate sponges, in which 

| he will justify his assertions as to the genera and species of 
_ Sollas He gently reproves Marenzeller for referring, in his 
,; recent memoir on the Adriatic species of this genus, S. 
i grubei, S bogizci, S. dorsigera,and S anceps to a single 
form, to be known as S, gruber, and he states that 
he cannot agree with him (p 6), but seemg what he 


hints as to the future of the nunferous species described. 


by Sollas in the Challenger Report (p 14), ıt would not 


out, let us hope, under the auspices of the Royal 
Society, Dr Lendenfelde returns to the earty views of 
Polejaeff, and perhaps eyen to those of Marenzeller 
There is httle difficulty in seeing how this could be done— 
a new characfer added to a genus (see p 57), and so it 
can be made to hug within its embraces a whole new lot 
of foras , repeat the pro¢ess, and you likewise increase 
the progeny that will lay claim to be included It does 
seem impossible to give a definition of what Dr Lenden- 
feld means by a gerus, but in time he may be able to do 
so himself. . ` 


surprise°us ıf ın the neat volume on spengés, brought . 
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CORAL JSEANDS AND REEFS 


«Dre Theorien uber die Entstehung der Korblleninseln 
und Keyallenrifge und thre Bedeutung fur geophystsche 
Fragen" Von Dr R Langehbeck 
Engelmann, 1890 ) 


. N this womk, af octavo volume of 190 pages, rather 
closely prigted, Dr Langenbeck gives a criticaP 


history and disgussion of the contro. 


* goral reefs, commencing With thg publication of the first 


@iition of Dgrwif’s well-known b8ok It consists of a 
preface, which gives a bnef historical summary of the 
. hterature of the subject, a®d six sections The first one 
.deals with the cogal reefs in regios which either are 
stationary or moving in an upward direction This deals 
with the Flomda coast? Bahamas, Cuba, Philippines, 
Solomon Islands, &c Dr Langenbeck, ın summing up, 
points out that barner-reefs, ke-atolls, can be separated 
into two classes the one—such as that off New Cale- 
donia—following the contour of the neighbouring coast 
line, but separated from it by a deep channel, and rising 
steeply on the outer side, sometimes from a great depth, 
the other, like those of Florida—more irregular in dıs- 
position, and ın close relation with banks of sedimeat 
and marine currents 
e In the second section Dı Langenbeck points out that 
* the hypotheses of Murray and Guppy fail to explain the 
structure of many atolls and barrier-reefs His argument 
follows the lines usually adopted by the opponents of 
these hypotheses, and brings together in a comparatively 
short c®mpass a large number of ımportant facts The 


» third section treats of the occurrence of the three types 


of reéfs—fringing-reefs, barrier-reefs, and atolls—in the 
same neighbourhood, and the evidence of transition from 
movements ın one direction to those in the opposite 
The fourth ıs devoted to a description of the fossil coral 
reefs in the different geological formations, dwelling espe- 
cially on their thickness—a matter to which reference has 
often been made in recent controversies This, perhaps, 
* as the most valuable portion of the book, for after briefly 
referring to the difficulties in obtaining the evidence, Dr 
Langenbeck gives a summarized account of the coral 


reefs which hitherto have been “observed Reefs, some 


¢ times of considerable thickness, occur in the Silurian, but 
they are. developed} on a much larger scale in the De- 
vonian, Inthe Asturias they attain a thickness of 100 
metres, but this 1s much exceeded in Western Carinthia, 
Where the maximum thickness amounts even to 700 
nietres In the Carbonifefous and Permian , reefs, as a rule, 
are poorly developed, but they are found on a gragd scale 
in the Alpın Tas These are described, together with 
e a summary of the discussion relating to them since von 
Richthofen first asserted the dolorflite masses of the South- 
+ East Tyrol to be ancient reefse The gyidence supplied 
bythe remainder of the Mesozoic and the Tertiary period 
is reviewed, and that afforded by the hill Eb Yunque, in 
Cuba, regarded as®an elevated coral reef, which 1s fully 
300 metres thick, ıs not forgotten The present distribu- 
tion of coral reefs 1s describedgn the fifth section , and in 
the last they are discussed in relation to various theories 
of a moie general nature, among therfi that of Suess in 
regard to an accrfmulation of the ocean in equatorial and 
Polar regions f 
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Dr Langenbeck’s conclusion as to the main question 1s 
nearly the same as that expressed by the editor of the 
third edition of Darwun’s “ Coral Reefs” (which he does 
not appear to have seen), wiz ‘that, while it 1s not afplic- 
able ın every instance, yet it 1s the, only gne which can 
explain the “peculiarities of very many coral islands and, 
reefs ın all three oceans—that.1s to say, he considers that 
Darwin’se “ subsidence” hypothesis holds its own as a 
general explanation But whether his conclusion be ac- 
cepted or not, the value of his book can hardly be ques- 
tioned as a very full, laborious, and conscientious summary 
of the observations which have been made since the pub- 
lication of Darwin’s classıc work As a book of reference 
it will be most useful*to all who are interested in the 


history of coral reefs « 5 
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OUR BOOK SHELF 


Fauna der Gashohle und der Kalksteine der®Permforma- 
tron Bohmens By Dr Anton Fritsch Vol II Part 
4 (pp 93-114, pls 804-90), Vol III ePart 1 (pp 1-48, 
pls 91-102) °4to (Prag Fr Rivnal, 1889-90) 
DR ANTON FRITSCH still contmues ë issue annual mm- 
stalments cf his great work on th® Permian Vertebrata of 
Bohemia, and the two latest parts are specially devoted 
to an account of the remarkable Palzozoic greup of 
Elasmobranch fishes, of which Plezracanthus ıs the earliest 
described type No less than twenty-two plates and up- 
wards of sixty figures ın the text illustrate the skeletal 
anatomy of these fishes in a manner that has not hitherto 
been attempted , and there 1s a supplemental plate in the 
first of the two parts representing the finest known 
example of the Dipnoan genus Cfenodus The Bohemian 
material at the disposal of Dr Fritsch is, indeed, so much 
finer than any previously studied and scientifically de- 
scribed by an ichthyologist that the memoir now before 
us marks an important advance in our knowledge both of 
the primitive Elasmobranchu, and toa certain extent also 
of the Dipnoi 
Ichthyologists of the modern school will scarcely assent 
to the inclusion of the autostylc Holocephal and the 
hyostylic Plagiostomi in the same order , but Dr Fritsch’s 
arrangement of the Pleuracanth fishes and the Acanthodu 
as two special subdivisions of the last-mentioned $roup 
will probably be accepted by all who have followed the 
most recent researches eIn the systematic account of the 
Pleuracanthide the three genera Orthacauthus, Pleur- 
acanthus, and Xenacanthus, are recognized, and described 
1m detail, the two latter also forming the subject of beauti- 
ful restored figures There 1s a concluding chapter sum- 
marizing the general results of the mvestigation, and 
this ıs accompanied by gsomestheoretical remarks on the 
origin of the so-called archipterygrum of Gegenbaur, 
with a senes of diagrams to ilustratethe principal stages 
of its supposed evolution and subsequent specialization 
Each of the pectoralefins ın the Pleuracanthide is a 


| biseral “ archipterygium,” with a tendency towards be- 


coming uniserial , and, according to Dr Fritsch, there 
1s no pelvic cartilage, the hitherto reputed pelvic elethent 
being truly the basipterygium The, dorsal fin 1s also 
primitive in the fact that ıt ıs much extended, while its 
endoskeletal supports are ın direct connection and nume- 
rical relation with the neural arches of the axial"skeleton 
Otherwise, many striking resemblances between the 
Pleuracanthidze and the modern No6tidanide are ob- 
served, andeDr Fritsch points out for the firsé time that 
these two families agree in the possession of more than 
five pars of branchial arches ° 

A future opportunity may be afforded for a disission 
of the principal detals of the memoir, and it will suffice 

e 
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on the present @ccasion merely ĉo direct the attention of 
the puré morphologist, a$ well as the palzeontologist, to 
ome of the most important treatises on fundamental facts 
that has appeared in the retent literature of the 
Verf€brata. : ASW 


The Life of Merditund Magellan By F W H Guille- 
* mad (London George Philip and Son, 1890) 


THIS volume belongs to “the well-known serjes, “ The 
World’s Great Explorers,” dnd is in every way worthy of 
the volumes by which ıt has been preceded It 1s cun10us, 
as Dr Guillemard points out, that, while the world 1s 
year by year presented with biographies of persons for 
whom a tithe of Magellan’s renown cannot be claimed, 
no hfe of the great circumnavigator has yet been pub- 
lished in English Dı Guillemard, having resolved to 
write the present book, set to work ın earnest to provide 
an adequate biography We consūlted many old Spanish 
documents relaging to the subject, and did his best to 
present ina bright and attiactive form the materials thus 
acquned A good deal of his work ıs conjectural, but 
intelligent rgadeis will have no difficulty in discriminat- 
ing between the established facts of the story and those 
parts of it which, are based merely on probabilities After 
an introductory chapter, ın which the way 1s prepared for 
the right apprehension of the geographical problems of 
Magellan’s age, th@ author describes the explorer’s early 
%1(@, his Indian service, and his service with Albuquerque 
and in Morocco The most important part of the book, 
of co&irse, 1s that Which relates to Magellan’s last voyage, 
a most careful and spirited account of which in all its 
stages, so far as they are known, is given by Dr Guille- 
Mard This pertion of the narrative includes, besides 
what is told about the discovery of the Strait, chapters 
on South-east America and the mutiny in Fort St Julien, 
the Ladrones and the Philippine Islands, the battle of 
Mactan and the death of Magellan We are also told 
how the survivors of the battle of Mactan arrived at the 
Moluccas, and how they retuned to Spain The volume 
1s well supplied with maps and good illustrations 


Key to Arithmetic ın Theory and Practice 
J Brooksmith, MA, LLB (London 
and Co, 1890) 


By the late 
Macmillan 


THIS 1s a most voluminous wok, comprising as many as 
789 pages Each example ıs completely worked out, and 
the methods adopted are straightforward and clear The 
book will be found useful by teacheis, and it will be a 
valuable aid to beginners, whom it will enable to follow 
each step in detail The late author evidently devoted a 
great deal of patient Jabour to the preparation of the 
volume for one fully worked out cube root sum takes no 
fewe1 than 1269 gures, while others of the same nature 


employ as many as seven or eight hundied in their 
solution 
° e A 
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LETTERS TO THE EDITOR 


[The Editor does not koti himself rBponsrble for opinions ex- 
pressed by his correspondents Nether can he undertake 
do return, or to correspond with the writers of, resected 
manuscripts intended for this or any other part of NATURE 
No notice ws taken of anonymous communications.) 


The Cold of 1890-9f. 


On a ‘number cf days during the present severe frost, the 
temperature at 4 feet was colder than on the grass, causing the 
upper portion of tiéés to become loaded with oas, whilst none 
was deposiged on the lower branches This was a marked feature 
here ın January 18&8, during a long prevalence of dense fog 

On December 1g 1890, ai 3 p  , the temperatme was 34° 5 
on græs, 33° 0 at 4 feet, and 30° o at 20 feet , and on the 26th, 
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at 9 am, it was 34° 4 on grags@33° 5 at 4 feet,and 31° 2 ag 
20 feet e 


. e 
From ti observations of Mr G Fellows at Beeston Fields, | 


, near Nottingham, the same increase of cold m the air 1s shown, 


and also at the same time These two reportyghave beem 
tabulated® using the + sign Where the upper temperature was 
lower than that on the grass It seems desirable to record this 
phenomenon Beeston Fields 1s 206 feet above the sea, whilst 
Shirenewton Hall is 530 feet, and situated 5®mules from the 
eBrissol Channel On one occasion this meregse of cold in the 
lower air caused cirri@glouds to form over the water of the 
Bristol Channel ° ° 

‘The excessive cold of md¥e inland. localities is not felt here » 
our greatest cold has be€n 14° of frost, whist aj, Beeston Fiel@ 
27° of frost has been registered 
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Shirenewtgn Hall gone Fields š 
1890 Greatest Cold Greatest Cold 
Noy Difference |® at en | pitao. 
. 4 Feet |On Grass a Feet | On Grass 
25 | 300 300 50 28 8 218 - 70 
26 | 300 29 0 -10 28 2 230 - 52 
27 | 220 200 -20 238 210 - 28 
28 | 200 200 o0 25 3 2i 7 — 36 
29| 210 210 oo 32 0 25 2 - 68 
go | 255 245 -10 237 107 — 13.0 
ec 
1| 3ro 310 oo 26 8 260 - 08 
2j 310 317 +07 319 32 5 + 06 
3' 314 | 300 -14 | 334 | 31% |- 17, 
4 340 34.0 oo 34 7 340 |*- 07 °’ 
5, 340 | 330 -10 | 367 | 362 -05 
6) 260 | 250 -10 356 347 209 
7 | 300 290 -10 29 8 230 - 68 
8 300 30 0 co 322 300 — 22 
y| 230 220 -10 284 290 |#4 06 
10} 290 300 +10 28 4 307 + 2° 
Ir] 291 302 +11 29 3 300 +407 
I2 | 240 230 -10 273 280 + 07° 
13 | 249 | 250 +01 274 | 230 ~ 44 
14| 192 190 -02 134 102 |*— 32 
15| 195 169 -26 HE 118 - 40 
16 | 240 195 745 275 233 -42 
17 | 260 26 0 00 30 8 277 - 31' 
18 | 260 24 0 -20 28 3 27 4 - 09 
19| 265 280 +15 24.0 280 + 40 
20| 180 169 -1I 194 228 + 34° 
21 | 238 236 -02 129 82 - 47 
221 209 19 8 -11 49 47 - 02 
23 | 240 24 1 +01 1190 107 - 03 
© 24| 295 | 280 | @15 | 255 | 248 -— 07 
25 | 230 245 +15 229 230 +o, 
26 | 254 28 2 +28 237 24 8 +III 
27| 310 290 -+2 0 280 273 |e - 07 
28 | 290 270 -20 278 ! 280 + 02 
29 | 280 270 -10 280 278 - 02 
go | 209 20 7 -02 22 8 19 8 - 30 
31 | 179 177 -02 | 210 216 + 068 
1891 
Jan 
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K Destruction’ of*Fish ın the Late Fros qj the origin of oar domestic fowls must be attibuted to the wild 


* IN passing across the small suspension bridge over the canal 
on the nora side of the Regent’s Park yesterday morning, I 
observed a n&mber of white flakes 8n or in the floatmg&e On 
looking more closely, I saw they were dead fish, which appar- 
ently were frozen into the ice ~The canal was nearly covered 
+ with ice, and the fish Were scattered ım the latter for as far as I 
could see I think I may safely say there were on the avewge 
three fish for eves? two square yards’, het seldom I saw three 
, or four lying wathen one squaye yard hey were roach, or one 
of the fish resembling ıt , more comfhonly 3 or 4 inches long, 
oecasionally larger @r smaller Very®likely small fry and 
minnows were Recent, but these I could not distinguish from 
where I stood Of couse 1 gs well known that fish are killed 
during a long severe frost, but I never saw such wholesale de- 
e truction, and it led e to wonder whethêr in any case guch a 
cause may have acted ın the geological history of the ‘globe 
Perhaps I am agking a quegtion which only displays my own 
ignorance but can anyone tell me how it 1s with the fish in 
countries hike Siberia? Do they desert those parts of the rivers 
which are frozen over, or are the currents more rapid, so as to 
transfer air beneath the 1ce from unfrozen parts, or, as in some 

glacier-streams, are they altogether absent ? 

T G Bonney 
23 Denning Road, N W , January 26 


Bees’ Cells, 


TN wnting a paper upon the cells of hive-bees for the Nerze- 
teenth Century some months ago, a property of these celfs 
occurred to me, which seems to be sufficiently interesting to be 

e Worth noting gown 

* The property is this Typical bee cells may be manufactured 
entirely out of bee rhombs , that 1s, out of rhombs such as those 
by which the terminations of the cells are formed Moreover, 
for the manufacture these rhombs will be required in dozens or 
half-dozens 

Suppo®, for instance, that I have three dozen of such rhombs 

, Take thirty of them, and lay them upon a flat surface, in contact 
with each other, as in the figure Conceive them to adhere 
mito one sheet, ABCD, or (which comes to the same thing) let 
a piece of paper, ABCD, be shaped as m the figure Now 

e 





e 
let the figure AB C® be bent round a hexagon, so as to foim a 
e hexagogal piir, the edges AB and CD being thus made to 
coincide he prism will have opeg ends, and we have six 
rhombs left with which to close them, three for each end Now 
e ‘bisect the prism by a plane perperflicular tẹ its axis, and we 
shill have two typical bee cells j 
The same thing will be true of any number of dgzens or half- 
dozens è 
This geometrical construction ha of course, nothing fo do 
with the question, How does the bee build her cells ?, but it 1s 
cuntous, and (so far as I know) hasgnot been noticed previously 
Rose Castle, January H CARLIOL 


. 
The Growing of the Jungle Cock , 


In the Proceedings of the Zoological Society, 1890, p 48, 
Mr Bartlett makes the following statement on the subject of 
the crowing of the Jungle fowl ‘* There can be no doubt that 
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Jungle fowls of Asia, but none of the known wild species dte 
ever heard to ntter the fine loud gow of our domestic cock ” 
I can recall very distgnctly an exception to this stgterfent 
When living in Timor, at my hut on the Fatunaba hil, I heard 
—more than chce—the crow of the jungl® fowls’ which used to 
frequent a bit of very dense scrub not far from our camp I ° 
was first led early one morning to the*knowledge of the presence 
of these birds in my vicinity, eby hearmg (with more than 
ordinary satisfaction) a call which was the counteipart of the 
well-known cadences of the barn-door cock , but it was, if I 
may so represent it, considerably thinner ın volume, more wiry, 
and higher pitched than his I hastened after this first chanti- 
cleer, and succeeded in getting a perfect sight of and a shot at 
him, but without securing my victim, deeply to my disappomt- 
ment, as I can well remember, for ıt would have been just then @ 
a most welcome accession to an empty larder 

: Henry O FORBES 

Canterbury Museum, Chnistchureh, New Zealand, 
October 29, 1890 ' 





Throwing-Sticks and Canoes in New Guinea 


In reply to my friend Mr H O Forbes’s letter to NATURE 
of January 15 (p @48), I would hke to say That I admit that 
my statement regarding the occurrence of the throwing-stick in 
South-east New Guinea is misleading When I wrote the paper 
from which Mr Forbes quotes, I waseunaware that the Papuens 
throwmg-sticl: was confined to a portion only of Kaiser Wil- 
helms Land, ard that its use was unkngwn in the Bmitish 
Protectorate It 1s almost impossible to find out the exact 
geographical distribution of Papuan objects, either from the 
accounts of travellers or from museum specimens 

With regard to the canoes, in the paragraph preceding that 
quoted by Mr Forbes I refer to the fact that down the south- 
east coast of New Guinea “the canoes have only a single out- 
rigger,” and thereby admit that ıt 1s mdigenous to New Guinea 
My point was, and still is, that the single outrigger has been ın- 
troduced into Torres Straits by South Sea men, and that as far 
as the western tribe is concerned it was first introduced by my 
friend Ned Ware (Uea, Loyalty Islands) I beheve it can be 
shown that the particular form of outuigger 1n question differs in 
munor details from the ‘‘ New Guinea model ” 

May I take th.s occasion to expiess the hope that Mr Forbes 
will publish the anthropological notes which he must have ac- 
cumulated duning his three years’ residence in the country ? As 
he has travelled up and down the coast, he must be in a position 
to give us some of that precise information as to the special 
characters and manufactures of the various tribes which 1s naw 
lach.ng A C Happ8n 

Royal College of Science, Dublin, 


s 





THE SUPPOSED OCCURRENCE OF WIDE- 
SPREAD METEORITIC SHOWERS 


N a recent paper! ıt was shown that the prevalent 
belief in widespread metegrıtıc showers, whether true 

or untrue .n general, was, as regards the Desert of 
Atacama, on the western coast of Sowth America, based 
on insufficient evidence that im one case the wide- 
spieading of a shower was undoubgedly caused by a mere 
interchange of labels, in arother by misinte1pretations 
of the statements relative to a locality, that while the 
places were widely separated from which other fragments, 
belonging to a single type, had been }rought,they were 
on definite and dangeious lines of tratfic along which 
similar fragments are known to have been previously 
carried on the backs ofgcapricious mules, further, that 
the statement that “meteorites were found at every step 
in the Desert” had been made at a time when almost 
the whole of the Desert was untrodden and uyexplored , 
finally, thaz the latest explorations did not suggest the 
existence of meteoritic masses at smal distances from 
each other over any large area of that part of South 
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ttention was thus directed to the following facts | sthe abovẹ mformation was given “to ‘him by a native ,#in 


a nine falls of meteoric 1ronaie known to have been 
observed during the last4o years, (2) not more than 
two masses of non have been seen tò fall simultaneously , 
(3) the largest (Nejed) weighed only 131 poungs, (4) falls of 
e stones, sometimes thoasands in number, have been often 
observed , (5) the largesé authenticated separation for the 
individuals of a single fall, whether of stone ar iron, has 
been sixteen miles, (6) in some regions meteoric iron 
will endure for ages before rusting completely away, 
(7) the discovery of numerous masses of iron in certain 
districts may be due to the circumstance that the giound 
has been unexplored, or at least uncultivated, during many 
centuries 
It has already been pomted ow by Prof Daubrée that 
the small dispersion of a meteorific fall 1s suggestive of 
the entry into the terresti¢al atmosphere of only a single 
mass, afterwasds fractured by the enormous resistance 
of the air, for the individuals of a swarm of meteoritic 
masses, various in form and size, would experience 1e- 
sistances s® different in magnitude, that the residual 
masses would probably be scattered over areas of the 
earth’s surfaceemuch larger than those which have 
characterized any of the observed fall® 
The converse is not necessarily frue, for a evide separa- 
eton of the individyls of a meteoritic fall might 
conceivably be due to successive fractures of a single 
primitive mass ind it may be worthy of 1emaik that, 
but for the differential action of the atmospheric resist- 


ance, the dispersion consequent on the breakage of the ` 


rimitive mass would be very small, however numerous 
the so-called explosions, since each fragment would retain 
the enormous velocity belonging to it as part of the 
original moving body that by simple division a single 
mass, or a swarm, could succeed in diopping fiagments 
at cistant points of the line of flight is mechanically 
impossible 

Remembering the close similarity in structure and 
material of the single representatives of meteoritic falls 
to those which have been picked up in hundreds, or even 
thousands, and the identity in character of the luminous 
and also of the detonatory phenomena ın the different 
cases, 1t is difficult to grant that the enormous dispauity 
in the numbers of the individual masses, which have 
been found after different meteoritic falls, 1s satisfactorily 
explemed by any possible diversity in structure or velocity 
of singly entrant blocks 

The evidence for and against the natural occurrence, 
over a large area, of meteoritic masses belonging to a 
single and well-defined type, 1s thus not without scientific 
interest. firstly, as throwing light on the possible occur- 
rence, within comparatively recent times, of large meteor- 
itic showers, such as are not known to have been actually 
observed, and secondly, as bearing on the true relation- 
ship of meteorites and sho8ting-stars 

‘The occurrence of widespread meteoritic showers has 
been regarded as established by the distribution of 
meteoritic masses, not only in the Desert of Atacama, 
but also yn Africa and®Mexico It ıs true that masses 
of meteoric iron, rarely more than one or two hundred 
pownds in weight, have also been found dispersed in con- 
siderable.numbers over the extensive territory of the 
United States of North America , but 1t has been as yet 
impossible, by investigation and eompazison of the 
mineralegical characters of those masses, to obtain any 
trustworthy evidence that distdht individuals have ever 
belonged to one eneteor 

The evidence relative to a wide distribution in Africa 
of massed belonging to a single type 1s extremely shght 
when examined, it appears to be based solely on the 
briefgtatement inade by Captain Alexander, “ tlfat there 
were abundant masseg of iron scattered over the surface 
of a considerable tract of country” It is practically 
certain that Alexanfer never saw the masses, and that 
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any case, it ıs not suggestive of a distribution over ap 
extraordinary area 

But tBe evidence relative to Mexico 1s of a puch more 
volummous character, and 1s deserving of the closest 
attention Mexico 1s remaikable beyond any other part 


of the eaith’s surface for the number antl magnitude of « 


themasses of meteomc,iron found withyn its borders «it 
has been generally as$umed that widespréad showers are 
necessary to the explanation @f their ofcmrence Prof 
Lawrence Smith cange to the conclusign that masses ae 
longing to a single meteor were distributedeover hundreds 
of miles of country in Northerng Mexico, and his conclu- 
sion has been generally accMpted Prof Whitney, and 
also Gefior Urquidf, regarded it as possible that a whole, 
series of iron masses, for a distance of more than a 
thousand mules through Mexiao and the United States, 
were the result of a single fall Huntington sates that 
the fact of certain masses having been “found in places 
so remote from each other does not seem to preclude 
their having belonged to one individual, since the Roches- 
ter meteorite was seen to pass over the States of Kansas, 
Missouri, Ilnois, Indiana, Ohio, and 1s supposed to have 
passed over Pennsylvania and New York, and thence out 
to sea, dropping fragments in its course It therefore 1s 
possible that at some remote period an enormous yon 
meteorite may have passed over the entire breadth of the 
United States, the main mass reaching Mexico, but large 
fragments breaking off and falling during its ,passage 
across the country” Prof Barcena is further of, opinion ¢ 
that “the peculiar property, difficult of expfanation, 
which the Mexican soil has in attracting the meteoric 
irons 18 even noticed at present” (in the attiaction of 
shooting-stars) We may remark that only a single frag- 
ment of the above-mentioned Rocheste: meteore could 
ever be found *. 

The followmg questions thus present themselves fo 
consideration — e 

(1) What meteoritic falls have been actually 
in Mexico? > 

(z) In what localities are meteoritic masses said to have 
been met with ? 

(3) Is our knowledge of the distribution in these lotali- 
ties at all precise? 

(4) Is the chmate favourable to the preservation of. 
meteoritic masses? 

(5) Ave any falls of remote date? 

(6) Have any masses been transported from their place 
of fall? ? 

(7) Had the ancient Mexicans any skull ın the transport 
of heavy blocks ? 

(8) Had they any respect for meteorites &s bodies 
fallen from the sky? 

(9) Is there any evidence of the wide dispersion of 
masses belonging to a single type? ‘ 7 

(10) If so, ıs the dispersion c@lestial in origin or due co 
the action of man? 

1 Only seven meteoritic falls are kngwm to have been 
actually observed ın Mexico, and in no case were more 
than three fragments found During the same fnterval * 
of time, larger showefs and more numerous falls have 
been observed yithin the, British Isles, which are com, 
parativel? small in area of 

2 Metegqrites of unobserved fall have been found only 
in the following States —I Coahuila and Nuevo Leon , 
II Ghthuahua, III Srealoa, IV Durango, V San Luis 
Potosi, VI Zacatecas , VII Mexico and Morelos, VIII 
Oaxaca, IX Guertero 

3 Itis the supposed distribution of meteoric irons 1n. 
the Bolson de Maepim1, Northern Mexico, that has been 
largely iglied upon as illustrating the accurrence of wide- 
spread showers „It will be found, however, that, until 
many years after the publication of the papers of Shepard 
and Lawrence Smith, the Bolson yas in the possession 
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distances 


worthy information relative to the greater bart of tat 
district can have been available 

4 Megico 1s a lofty and extgnsive table-land—the capital 
being 7600 feet, Durango 6630 feet, Chihthhua 46 
feet, and Ei Paso del Norte 3800 feet, above the sea- 
level Henge the air 1s exceedingly dry, and the climate 
unusually favourable to the preservation of meteoric 1ron 


proved that,even in the still, drier atmosphere of that 
region, meteoric stones could buly escape disintegration 
for a very limited interval of trm@ 

5 The Mstory of some of the Mexican masses goes 
back to very distant®*ymes One was found in an old 
tomb ın the rums of Casas Grandgs ıt was wrapped in 
the same kind @ cloth as envelops the bodtesgfound in 
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The large masses of San Gregorio, Concepc.®n, and 
Chupaderos, all ın Chihuahua, are very similar in their 
external characters,.and probably belong to a single fall 
the extreme separation is bout sixty-six mules, @ut the 
two former have uhdoubtedly been transporteg#from some 
distance # their present sites Masse? belonging to a 
single type, and probably the results of a single fall, have 
been brought from widely-separated places in Coahuila 
and its neighbourhood , ¿masses belonging to another 
type have been brought from places in the Valley of 
Toluca, and also at considerable distances therefrom 
there 1s very strong evidence, however, that in these two 
cases the dispersion has been artificial In the remaining 
cases there 1s nothing suggestive of widespread showers 

The following 1s the result of an investigation relative 
to the discoveries *of meteoric irons in the variou? 





the adjacent tombs, and must have been buried there | States — 


before Mexico was cofiquered by the Spaniards In the 
cleft 8f another mass ıs to be seen an ancient chisel of 
“topper,” the material used by the Aztecs for their arms, 
axes, and tools in general 


are exhibited in the Museum of Mexico 
the masses in the south of Chihuahua was known long 


before the latter part of the sixteenth century 4 


| (6) the Potosi mass, and (7) the Cegralvo mass, both from 
piece which fell in 1885, not a single one of the Meaican | Nuevo Leon 


It 1s quite possible that, with the exception of the small 


iron masses has fallen since the Spaniards obtained*pos- 
session of the country The masses thus seem to be nearly 


permanent in their material, and may have been lying for | 
the region where they have | 


any number of centuries in 
been found 


«6 Some of the masses have certainly been transported i 
The one found in the tomb at « 


from their place of fall 
Casgs Grandes was clearly not zz set, and yet ıt was 
so large that twenty-six yoke of oxen are said to have 
been used to haul ıt from the tomb to the village The 
masses met with at Saltillo, Potosi, and Cerralvo, were 


discovered ın forges in use as anvils , the large masses of | 


San, Gregorio, Concepcion, Descubridora, Charcas, Za- 
catecas, and Wanhuitlan, are all known to have been 
moved by the Spamards, some of them for considerable , 
The possibility of simular removals piior to ' 
the conquest of Mexico cannot be entirely disregarded |! 

7 The Aztecs were capable of moving immense blocks 
of material when they wished The remarkable carved 
Calendar-Stone or Sun-Stone, preserved ın Mexico, weighs | 
twenty-four tons , when extracted from the quarry it must | 
have weighed forty tons yęt ıt was transported by the | 
Aztecs many leagues across a broken country intersected 
by watercourses and canals 

8,The inhabitants of both the Old and New World | 
have regarded meteorites “as objects for reverence and | 
worship In the Aztec creed the creation of mankind was 
associated with the fall of a stone from the sky The | 
companions of Cortgs are said to have seen a stone at | 
Cholula which had Fia, enveloped in a cloud of fire, ; 
upon the ponm Lumber refers to ıt as plgced on the 
summit 8f tlee pyramid for the purpose of worship The 
regpect of the ancient Mexicans for native iron, whether | 
known to be of meteoric origig or not, 1s 1lustrated in the | 
careful envelopment and burial of the large mass of iron 
at Casas Giandes One ef “the large Chihuahua masses | 
was believed by the Mexicans of the sixteenth century to | 
have been deposited by the Deity for theer use as a land- | 
mark Hencesit would have been far from surprising if a | 
religious and skilful people? like the Aztecs, bad trans- | 
ported meteoritic masses from their original sites for the 
purpose of woiship the la#ge blocks of stone on Salisbury 
Plain furnish a good example of the transpoutation of 
heavy blocks of stone for great dfstances by a still more 
ancient 1ace* . 

9-10 In very few cases 1s there any evidence at all of 
yde distribution of masses belonging to a single type 
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Two small worked specimens, | 
belonging to the Aztec period and made of meteoric iron, i 
At least one of | 

l 


I Coahuila and Nuevo Leon —The known meteoric 
masses of Coahuila are —(1) The masees which Shepard 
designated by the name Bonanza (2) Those collected 
by Dr Batcher (3) Those brought from Santa Rosa, 
but of whch the previous history is matt@r of inference 
(4) The so-called Sancha Estate mass With the above 
must be considered (5) the Fort Duræan mass (from the 
Texas sice & the Rio Grande), and convemently also 


e ee 
After a minute comparison of various statements, it 


appears certain that the localities designated by Shepard 
and Butcher are really identical, and that all the massese 
brought from Santa Rosa, and the one from the so-called 
Sancha Ustate, had been pieviously transported from this 
locahty to Santa Rosa, the nearest town Until recent 
years iron anvils were extiemely costly articles in Northern 
Mexico, whence it arose that the mass of meteoric iron 
found about 1837 were distributed for usein forges The 
Fort Duncan mass, though found 140 miles away in 188% 
1s of identical characters, and is probably part of the same 
meteo. Much larger masses were long ago dispersed 
from Santa Rosa to greater distances than Fort Duncan, 
though in the opposite direction Santa Rosa was a town 
through which much traffic passed from the eastern side 
of the Mexican table-land to Texas, and Fort Duncan 1s 
the place where tke river was crossed The Potosi and 


| Cerralvo masses were both found ın forges, and have 


neither of them been compared with those of Coahuila 
they hac obviously been transported, possibly eher from 
Santa Rosa or Catorce Their carriage fiom either place 
would present no practical difficulty 

Il Chzhuakua—The meteoric trons of Chihuahua, 
mentioned ın literature, belong to one or other of the 
followmz —(1) the Casas Grandes mass, (2) a mass 
exhibited in 1876 at the United States International 
Exhibition , (3) the group between Presidio del Principe 
and Cuchillo Parado, (4) the group near Huejuquilla or 

imenez : 

; The first twomasses will probably proveto be identical, for 
while tke former has been lost since 1873, and the history 
of the latter previous to the appearance at the Exhibition 
of 1876 ıs not ye? traced, tle descriptions of the two 
masses are not inconsistent with each other The Casas 
Grandes mass was estimated to weigh5000 poundsgand was 
foundia an old tomb The scientific examination of the 
Exhibition-mass 1s not yet made, $a that no comparison 
with the other¢Chihuahua masses is practicable 

No particulars of the group said to be between Presidio 
del Prncipe and Cuchillo Parado have yet been pub- 
lished ° 

The yemaining Chihuahua masses, termed the Hueyu- 
quilla group, comprise the following — š 

A mass now at gan Gregoro estimated to weighe 
Ii tons e 

A mass now, at Concepcign; estimated to weigh 3 


tons e à 


. 


a tay 


t e ; . \ ' ` ‘ 
© 298 6 o Í YA TURE [JANUARY 29, 1891 «, 
RNa. ieee : 





A larfe mass said to have been seen many years since 
at Rip Flondo 
Two masses now at Chupaderos,estimated to weigh 
15 andw tons respectively ° 
A small fragment brought from Sierra Blanca 
A small fragment breught from Tule ° 
eThe first of these, the San Gregorio mass, 1s mentioned 
in works published in the years 1619 and 1629 ıt was 
already regarded asa great curigsity, and everyone passing 
along the road to New Mexico went to look at ıt There 
was at that time a tradition among the Indians that it 
had accompanied their forefathers on their migrations 
from the north to people Old Mexico, and was to serve 
asamemouial of that greatevent It1s doubtlessidentical 
with the large Durango mass mentioned by Humboldt, 
ho, in misapprehension, stated that#it was located near 
Durango City Such a mass has been unsuccessfully 
searched for again and again4n that neighbourhood since 
Humboldt’s time e The mistake arose in a very simple 
at that date the Province of Durango included the 
district ın which the San Gregorio mass ıs lying since 
the independeftce of Mexico has been established, San 
Gregorio has been assigned to the State of Chihuahua, 
which was made distinct from that of Durango Hence 
it came about that the mass which had 8nce been so 
well known that ıt wag called the Dufango 1ror® (not, as 
Humboldt supposed, because it was near the city of 
that name, but from the locality being in the province of 
Durango) could late on not be recognized by its old 
name he mass was moved to San Gregorio itself, 
according to one account, from El Monito, about 2 leagues 
distant 
The second large mass, now at Concepcion, was 
moved to that place in 1780 from Sierra de las Adargas, 
many leagues away 4 
There is very strong evidence that the Rio Florido 
ass 15 really identical with that of Concepcion 
The two enormous masses, still at Chupaderos, are 
probably where they fell, they seem to have been known 
nany years before they were mentioned by Bartlett ın 
1852 
Only one small fragment of one of a number of large 
masses found before 1784 ın the Sierra Blanca has been 
preserved to our day 
The small fragment brought from Tule ıs without 
history or description, so that no connection with the 
above masses can be asserted 
III Sezaloa —Cnly one mass ofiron ıs known to exist 
in this State, but ıt 1s said to be of gnormous size, 12 feet 
long, 6 feet bioad, and 4 feet high no comparison with 
the other Mexican meteorites has yet been made 
IV Durango —F our areas of Durango are represented 
by meteoritic masses—namely, La Plata, Guadalupe, Mez- 
quital, and Bella Roca The mass found at the first 
place was despoyed at the beginning of the century, and 
was never investigated , thosd’of the three remaining 
aieas belong to types which are widely different from 
each other Strong evidence 1s brought forward that 
the Durango mass ©f Karawinsky was obtamed from 
Guadalupe ghe Cacana ‘mass beldhgs to the same 
area 
V Sas Luzs Potes: —Only two areas are represented 
in San Luis Potosi, and one of these, Charcas, only bya 
single mass Itis aląfbst certain that the Charcas mass 
was transported to that place from the othersrea—namely, 
that of,Catoree The Venagas mass of Lawrence Smith 
1s proved to be identical with the *Descubridora mass 
found near Catorce e 
VI Zacatecas —Only one mass has been found,in this 
Ssate, and it hds distinctive characters 
e VII Mexico and Morelos —Most,of the masses found 
in the former State håve been got from the neighbour- 
hood of Xiqupilco in the Valley of Tojuca they were 
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wefe largelf used for agricultural ımplements, hence . 
théir wıde-spreadıng 1s almost entirely artificial As ’ 
regards the masses of Cuerpavaca, Ameca-Amgta, and 
Lfs Amate5, mentioned in 1889, there is no evidence that 
they have been examined and found identical ın character 
with those of Xiquipiico, which were known hefore 1776, 
and even if they prove to be “identical ın character, there 
1s 4s yet no evidence they they may not hate been trans- * 
ported from that locality , The localities Tejupilco and 
Sizipilec are due to incoire¥t Jabel8 

VIII Oaxaca —Only®ne mass, that of Wanhuitlan, has © 
been found in this State Another locality, Cholula, is 
merely a mistake for Tepos-colula@vhich ıs close to Yan- 
hutlan A further logality, Chalco, ıs itself a mistake 
for Cholyla The fragments known %®s Misteca are 
merely pieces of the Yanhuitlan mass 

IX Guerrero —Only one mass, dvery small one, 1s said 
to have been found in this State, and of this thefe ar 
grave doubts as to its meteoric origin s 

We may summanize the above as follows — 

In each of the States of Zacatecas, Oaxaca, and 
Guerrero, at most a single mass of meteoric iron has been 
found, and there is absolutely nothing to suggest that 
they do not represent independent falls 

In Sinaloa, hkewise, only a single mass has been met 
with, and its characters have not been determined a® 
suggéstion of a relationship with another group would 
rest on the shght fact that the site of this extremely large 
mass is ın a straight line with two other sites whgre laige 
masses are now lying . 

In San Luis Potosi: two localities are recognized, but 
there is a strong probability that the Charcas mags, 
which has undoubtedly been transported to that town 
from a distance, was brought from the other locahty, 
Catorce a 

In Durango four or five distinct localities are known, 
but the characters of the only masses which have beén 
examined pomt unmistakably to the falls of distant 
masses having been independent of each other . 

In Mexico there has undoubtedly been à large shower 
of hmuted dispersion in the Valley of Toluca the thiee 
remaining masses from Mexico and Morelos have not, 
been examined, and are very small and portable even if 
they have not been transported, they may be found on 
examination to present characters which will differentiate 
them from the masses of the Toluca shower 

From Coahuila many masses have been got, but ıt 1s 
extremely probable that all gf them were brought from a 
single distiict of very smal] area the two Nuevo Leon 
masses had obviously been transported, possibly from 
Coahuila or San Lus Potosi . 

In Chihuahua three or four Areas are repiesented , but 
only those of the Huejuquilla group have been examined, 
and that ina very incomplete way the recognition of 
the singleness of fall of that group degends almost entirely 
on the general similarity of appearance of the large 
masses Ifthe masses really belong to a single fall, as 
the available information makes most pfobdble, the 
maximum dispersion would have been 66 mules if the 
masses had fallen where tbey now he, but one of the 
terminal masses ıs known to have been transported on 
one occasion by the Spaniard for a distance of about two 
leagues, and, according to an old tradition, it had pre- 
viously been brought fiom the north by the Indians 

There appears to be no satisfactory evidence of the 
occurrence of such widespread meteouitic showers as 
have been assumed by Smith, Whitney, Urquidi, and 
Huntington $ 

Full information relative to this subject, with three 
maps of the region, wil? be found in the last number (42) 
of the Mzneralgical Magasine ` 
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¿quietude sit side by side, andywhere homely plenty ang 


orderly precisthess hide for a rpqneent from the stranger 
the intellectual activity which isfilling the place Though 


© the son, when I knew him, ha@ abandoned the charac- 
“teristic dregg arfd speech of the 


ociety, without, how- 
ever, withdrawing from the body, the influences of his 
surroundings moulded “jws character, making him singu- 
larly straightforward and free from manner of guile 
After an ordindty school career spent in Yorkne and 
Lancashire, and an apprenticeship under the late Mr T 
Harvey, of Leeds, and’some further study at Newcastle 
in the laboratory of Dr T. Richardson, which may be 
consideied as the forerunner of the present Newcastle 
College of Science, he started at business in that city as 
a pharmaceutical chemist in 1855, while yet a minor 


1876 he felt able to resign ıt to Mr N H Martin, and to 
devote the whole of his time to scientific work 

x He contributed to science ın two ways—one direct, the 
Other indirect Of the many scientific movements of the 
last thirty years or so, one not of the least remarkable 
has been the scientific development of the pharmaceutical 


e ° chenfist «Into that movement Brady threw himself with 


* the Foraminifera. 


great*vigour, especially in his earlier years He was for 
many years on the Council of the Pharmaceutical Society, 
and the progress of that body was greatly helped by his 
wide knowledge of science and of scientific men and 
things, as well as by his calm and unprejudiced judgment 


» Hus more direct contributions to science were ın the 


That business he conducted with such ability that in | 
i 
| 
i 
| 


form of researches ın natural history, more especially on 
His first publication seems to have 
been a contribution in 1863 to the British Association as | 
a report on the dredging of the Northumberland coast 
and Dogger Bahk , his last was a paper which appeared 
only a short time ago Between these two he published 
a large number of researches, including a monograph on | 
Carboniferous and Permian Foraminifera, an exhaustive | 
report on the Foraminifera of the Challenger Expedition, 
as well as monographs on Parkeria and Loftusia, and on 
Polymorphina, ın which he was joint author 

By these works he not only established a position, both 
in this country and abroad, as one of the highest author- 
ties on the subject, but, what 1s of more importance, 
laigely advanced our knowledge Every one of his 
papers 1s characterized by,the most conscientious ac- 
curacy and justice, and though his attention was largely | 
directed to classification and to the morphological points 
therein involved, his mind, as several of his papers j 








* , indicate, was also oc@upied with the wider problems of 


morphological and biological mterest which the study of | 
these lowly forms suggests I have myself often profited | 
by his wide Khowledge and power of accurate observation , 
in discussing with him questions of this kind arising out 
of his studies, and learning frem him views and opinions ` 
which, to his critical mind, were not as yet ripe enough , 
for publication ts bg . 

The leisure of the last fifteen years gave hım opportu- 
mity for travel, and he visited various part$ of the world, 
utilizing many ¢f his journeysg—notably one to the Pacific 
Ocean—in the collection and study of Foraminifefa Some 
of these travels were undertaken on the score of health, 


many years subject to chronic pulmonary mischief 
During his, last journey for this purpose—one to the 
Nile in the winter of 1889-90—he met with difficulties, 
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to avoid the evils of an Erfglish winter, for he was during | 
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HE NRY BOWMAN BRADY and failed to recefe the benefit from the clfange which 
° €, he had secured on fdtmer occasions ® Durin the last 
ENRY BOWMAN BRADY was born op Februafly | two or three years, and especially during the last year, 
23, 1835, at Gateshead Has father, af esteem his condition gave increasing anxiety to his firends ,ethe 
medical practitioner of that place, belonged to t malady aga-nst whicif he had so long struggled seemed 
Society ‘af Friends, and retained to the endgthe dreg | to be beating him, at last, and we heard with Sorrow 
and manner of conversation of that body The fathe rather than with surprise that the fierceness ofefhe recent 
house, for many years the home of the son, was one of | cold had tonquered him  Settldd fo. the winter at 
those charming *Quaker atyodes where strength and | Bournemouth, and full of cheerful hopes for the coming 


summer, he succumbed to a $udden attack of inflamma-~ 
tion of the -ungs, and died èn January 10, 1891 

Science has Jost a steady and fruitful worker, and many 
men of science have lost a friend and a helpmate whose 
place they feel no one else can fill Hus wide knowledge 
of many branches of scientific mquiry, and nis large 
acquaintance with scientific men, made the hours spent 
with him always profftable, his sympathy with art ande 
literature, and that special knowledge of men and things 
which belongs only* to the,travelled man, made him 
welcome also where science was unknown, while the 
brave patience with which he bore the Many troubles of 
enfeebled health, his unselfish thoughtfulness for mterests 
other than his own, and a sense of humouy which, when 
needed, led him to desert his usual staid demeanour for 
the merriment of the moment, endeared him to all his 
friends e * M FOSTER 
e 
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ProF Victor HorsLey AND Mr Francis GOTCH have 
been appointed Croonian Lecturers tothe Royal Sotiety for 
the present year They have chosen as their subject, ‘‘ The 
Mammahan Nervous System, its Functions and their Local- 
qwation as determined by an Electrical Method ” Thursday, 
February 26, 1s the date fixed for the delivery of the lecture 


A VERY valuable addition has just been made to the Kew Her- 
barum by the purchase of an extensive collection of dried plants 
from West Sze-chuen and the Tibetan frontier, at elevations o 
gooo to £3,500 feet, lately brought home by Mr A E Pratt, 
who travelled and collected ornithological and other specimens 
of natural history at the expense of Mr J H Leech The 
botanical specimens are excellent, and promise mary novelties of 
Himalayan affinities 


A Civil List pension of £150 has been granted to Lady 
Burton, the widow of the eminent traveller and Or:ental scholar. 
The movement for this recognition of Sir KiciardgBurton’s 
brilliant achievements originated with the Council of the Royal 
Geographical Society, whp were supported by the Royal Asiatic 
Society, the British Association, and the Anthropological In- 
stitute 


A LETTER from the Palais des Académies, at Brussels, an- 
nounces the death of Lieut -General Liagre, the Permanent 
Secretary of the Académie Royale des Sciences, des Lettres, 
et des Feaux-Arts de Belgique He was born at Touma in 
1815, and died at Ixelles, on the 13th ọf this month 


We ace glad to see that the Speaker has taken up the subject 
on which we have haf so much t? say lately—that of the pro- 
posed South Kensington and Paddington Subway Railway In 
the cucrent number it has an able and most interesting article, 
directing attention to the fact that the introductsen of electricity 
as a motive poweg for trams has created ù new perl for institu- 
tions devoted to the teaching of physical science | It points out 
that in the neighbourkood of an electric railway, such as that 
now running in South London, a moderately advanced course 
im expzrimental physics could not be given, and that even com- 
paratively rough apparatus would be affected? The course 


marked out for the propgsed line runs ungler one of the physical e 


laboratories of the Royal College of SMence, and 1 separated 
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by the breadth of tye road only from fhe Liner , and it passes 
within æfew yards of the City and Guilds Central Institute for 
Technical Education ‘That the line might be in some 
respects convenient,” says the Speaker, «fıs quite possible , that 
if the powers to employ electrfcity are granted and used as at 
Stockwell, egisting physical laboratories will be rendered useless, 
1s certan The *South*London line is surrounde@ by an on 
ttibe which acts as a ‘magnetic screen,’ and serves to diminish 
its magnetic effects on external ‘objects, No such precaution 1s, 
as far as we are aware, to be adopted at Kensington, and m this 
respect, at all events, the proposed lme 1s likely to be the more 
injunous of the two To the laboratories of the Royal College 
of Science teachers are brought by Government funds from all 
parts of the country Every summer two hundred come from 
far and near to hear lectures and to go through a course of labora- 
“tory work We believe that one of the main objects of the 
College 1s to raise the standard, of knowledge among those on 
whom many a small town has to depend for scientific instruc- 
tion, It1s improb&ble that the laboratories could be removed 
from South Kensmgton, for their connection with the great 
collection of sqyentific apparatus ın the Museums 1s essential 
The City and Guilds Central Institute has been built at a cost 
of £100,000 Afiẹ some years of contest with our English 
lethargy ıt has reached success The electric&l department 1s 
full Is it reasonablegthat a commercial company” should be 
allowed to acquire powers do ruin the physical laboratories of 
two such institutions by the employment of electric traction ?” 


a Wri respect to our report of the meeting of the Royal 
Society of Edmburgh of January 5 {p 287), Sir Wilham Thom- 
son writes to us that a statement attributed to him 1s obviously 
meorrect, and that six Imes and three words after the words 
“ Sir Wilham Thomson, however,” near the end of the report, 
should be deleted ‘It 1s obvious,’’ he says, ‘‘ that any upward 
current of ar which could carry drops of water 40 or 50 feet up 

“from the sea 1s more than amply sufficient to supply what a bird 
needs for soaring ” 


AT the meeting of the Inteinational Congress of Hygiene and 
Demography there will be a special section for the discussion of 
questions connected with the relations of the diseases of the 
lower an.mals to those of man The section proposes to con- 
sider, amongst other subjects, the mfectious, contagious, para- 
sitic, and other diseases communicable from animals to man, and 
uice ver sé, the methods of the propagation of diseases affecting 
mankind*by means of ammals and anımal products , the infec- 
tion of meat, milk, and other comestibles , and the restrictions 
to be placed upon the sale of mfected Tood and the movement of 
mfected anımals On each of these questions papers will be 
obtained from promiment British and Continental authorities as 
the basis of debates The President of the section will be Sir 
Nigel Kingscote, Charman of the Board of Governors of the 
Royal Vetermary College Praf G, T Brown and Dr E 
Klem, F R § , will act as Vice-Presidents 


THE Kew Bulletin for January opens with an interesting 
section on West Africen bass fibre, the prospects of which ın the 
English markgt seem to be remarkably good Writmg ona 
sample sent to them from the Royal Gardens, Kew, Messrs 
Ide anéChristie, on October ro, 1890, expressed the opimon 
that, 1f properlp selected and cleaned, the fibre might sell at £25 
per ton im London, a figure which, they thought, would leave a 
handsome profit to the producer Writing again, on October 24, 
Messrs Ide and Christie stated that a œw bales had been sold, 
and had fetched the extgeme price of £42 They added, “We 
scarcely expect this price would be maintained for gubstantial 
quantities, but? for fibre of equal merit, the immediate outlook 


e would seem to ae 435 or £40 might be the range of 
value” @ 


`a 
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THE same number of the Kew Bulletin *contayns a paper on: 
Chinese ginger, of which it 1s sati fh China, where ft grows, that 
ıt never flowers Dr H A Alford *Nicholls, writing from, 

minica, West Indies, on July 5, 1890, and Mi: Charles Ford, 
vnting from Hong Kong, on Jyly 10, 1890, both stage that the 

ant has flowered under their care Mr. W, T Thiselton 
Dyer contributes a paper m which he gives a full and most lucid 
account of the production of seml and semifal veriation in the 
swgar-eane Referrmg to the work done by Messrs Harrison, 
and Bovell m the West%ádfes n connection with this subject, 
Mr Dyer points out that it yas undoebtedly antferpated in Java 
He does ample justice, hgwever, to fhe independent labours of 
these gentlemen Noting that their discovery hd been termed 
“‘accidental,” he says —“‘Even ifrue, that 1s no demerit 
Most discoveries ın some sort are accidental 
so to speWk, under our eyes, and only reveal*their significance to 
those who are ready to appreciate It. This Messrs Harrison 
and Bovell did, and the greatest credit 1s due to thengfor the 
fact All that Kew has done in the matter was to put if on 
record, and give it a scientific verification Fo my own part, 
I have no doubt, looking at the whole history of the improve- 
ment of cultivated plants, that the discovery, for so I think it, 
of Messrs Harrison and Bovell, has been the starting-point of a 
new era 1n the cultivation ofthe sugar-cane ” 


Mr CLEMENT WRAGGE, the Government’ Astionomer af 
Queensland, has sailed from Brisbane for the New Hebrides, 
where he 1s to superintend the erection of some Observatories 
onthe islands They will be mamtaimed at the expense of the 
Queensland Government . 


AT the next International Geographical Congress, which gvill 
be held at Berne from August Io to 15, the followmg will be 
the principal subjects considered —(1) Technical geography 
(mathematical geography, geodesy, topography, cartography, 
photography, &c ) Under this head will be discussed the first 
meridian and the spelling of geographical names (2) Physical 
geography (hypsometry, hydrography, meteorology, vauation of 
climate, the boundary-line of the ice, terrestrial magrf&tism, 
botanical, zoological, and geological geography, volcanoes, 
earthquakes, ethnography, anthropology, and archeological 
geography) (3) Commercial geography (4) Travels and 
discoveries (5) The extension of geographical knowledge 
Those who propose to contribute papers should write to Dr 
Gobat, Berne, not later than March 1 


Mr R BowD er SHARPE has received from America an 
mteresting testimonial, congraulating him on the completion of 
the thirteenth volume of the British Museum “‘ Catalogue ofBirds ” 
It ıs signed by membeis of the American Ornitholpgists’ 
Union, and other American raturalists They express the 
warmest appreciation of Mr Sharpe's labours as an ornithologist, 
especially of his work ın connection with the classification and 
the nomenclature of the Passeres Among the signatures we 
note those of G N Lawrence, J. A Allen, Elhott Coues, 
R W. Shefeldt, C B Cory, Robert Ridgway, an@G Brown 
Goode 


. 

Dr HucH Rosert MISL ıs delivering in Edinburgh a 
course of twelve lectures on “4 The Earth and Man a Study 
im Advanced Geography ” The4ectures are being given under 
the auspices of. the Scottish Geographical Society, and are 
itended to illustrate a memorial recently presented by the 
Society tọ the Universities Cofamussion, asking that lectureships 
on geography should be founded ın the Scottish Universities 
The attendance 1s most encouraging, 104 tickets having been 
taken 


F . 
Some time ago M Berthelot, judging fion a text of the 
eleventh century, formed the opmion that the word ‘bronze ” 


They often he, F 
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was derived from “ Brundusıum,” or Brindisı According to 
La Nate e, this yiew has Seen confirmed by the discovgry of 
a passage ın a document of the time of Charlemagne, 
reference 1s made to the ‘“‘composition of Brundusium! 
copperą two parts, lead, ong part, tin, one pgrt It 
appear that at Brundusium bronze was ın ancient times minu- 
factured on a great scale $ 


THE Report of the Honoraty Committee for the Management 
of the Calcugta Zoological agi gays that, ın accord&ince®with 
a suggestiongn the resolution of the Government of Bengal on 
the Committee’s Report*for the Wear 1888-89, a hand-book em- 
bodying ne eafferiences gained ın the management of animals 
in the Zoological Gardens, Calcutta, 1s m course of preparation 


A NATIONAL Exhibit®n will be held at Palermo from Novem- 
ber 1891 to Maygt8g2_ It will includ@ an mternationgl section for 
engines and machinery relating to industries such as are carried 
on in smal} workshops@r dwellings 


The collection of birds made by Mr F J Jackson during 
‘ius recent successful expedition to Uganda has been placed ın 
the hands of Mr Bowdler Sharpe, who, in the current number 
of the Zézs, describes fourteen new species, chiefly from Mount 
Elgon and the Kikuyu country In the same periodical Mr 
Ogilvie Grant describes four new species of Francolin and a 
new Hornbill In the April number of the Zézs Mr Sharpe 
will contmue his account of Mr Jackson’s collection, and we 
understand that the list of novelties is by no means exlfausted 
The birds of the Testa district and those obtained in Ukambani 
se@m tobe the same as those of Shoa , but on Mount Elgon Mr 
Jaekson appears to have met with a peculiar fauna, which, to 
judge by the birds alone, has relations with the Cameroons, one 
or two species being closely allied to forms only known from the 
high mountains of this part of Western Africa 


Re the recent meeting of the American Ornithologists’ Union, 
Mr D G Elhot was elected President Mr Elhot 1s well known 
Tor his sumptuous zoological works, of which the monographs 
of the Fehde and the Phastanzde are the most important, the 
ilistrations having been drawn by Mr Wolf Dr Elhott Coues 
has retired from the Vice-Presidency, but remains on the Council 
of the Union The active members number fifty-two, the 
honorary members ‘twenty-eight, the corresponding members 
seventy-one, and the associate members 368 In the roll we 
notice several ladies’ names In the January number of the 
Auk appears a plate of Letesus northi og, drawn by Mr J L 
Ridgway, and far exceeding in execution anything that the jour- 
nal in question has hitherto preduced Ow own ornithological 
journal, the /ézs, will have to look to its laurels, for recently, 
though the drawing of Mr Keulemans has been as splendid as 
evet, the colouring of the plaées has been anything but accurate 


An American Morphological Society has lately been formed 
A well-attended meeting was held for its ‘‘mauguation ” in the 
Massachusetts Instituge of Technology, Boston, on December 
29 and 30, 1890 Piof E B Wilson occupied the chair, and 
Prof C ¿O Whitman was appointed President fer the curient 
yea After the details of the organization had been completed, 
the following papers were read and discussed —On the develop- 
ment of the Scyphomedusz, by" Playfair McMurrich , on the 
intercalation of vertebra, gf G Basr, the hehotropism of 
Hydra, a study in natural selection, by E B Wilson, the early 
stages of the development of the lobster, by H C Bumpus, 
some charactermtics of the pripitive vertebrate bram, by H F 
Osborn , the development of Nereis and the mesoblast question, 
by E B Wilson, the prae-oral organ of Xiphidium, by W M 
Wheeler, a review of the’ Cretaceous Mammalia, by H F 
Osborn , spermatophores as a means of indirect impregnation, 
by C O Whitman, the phylogeny of the Actinozoa, by I 
Playfair McMurrich . 
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THE National Ai speiation for the Rromoffon of Technical 
and Secondary Education has wsued a report of the @roceedings 
of the Conference between the executive committee angi repre- 
sentatives of County Councils and others, held at the Society of 


Arts on December 5, for thé discussion of the worling of the ° 


education clauses of the Local Taxation Acf, 1890 The 
Associatfn also publishes selected? reports of committees of 
County Councils, and other schemes and proposals for® the 
utilization of the new fund*for educational purposes These 
1eports have been edited by the secretaries of the Association, 


THE Annuaire de? Académie Royale de Belgique for 1891 has 
recently been issued It mainly contains an historical account 
of the organization and work of the various sections of the 
Academy, and notices of deceased members 


THe Annals of the Astronomical Observatory of Harut a 
College, vol xxx , Part 1, contains the observations made at the 
Blue Hill Meteorological OlServatory, Massachusetts, US A, 
in the year 1889, and a statement of the local weather pre- 
dictions, by Mr A Lawrence Rotch Special attention has, 
been paid to observations of the distribution, density, and amount 
of cloud throughout the year The thermometric and barometric 


readings, wind movements, and rainfall have been tabulated and œ 


summanized ma very concise manner 


A PAMPHLET has been received frgm Mr John Romanes, in 
which several questions of cosmecal physics are discussed e The 
author believes that the planets, and probably their satellites, 
are ejects from the sun He attempts to explain ‘he motions 
and the forms of the orbits of these bodies on this theory, 
extends the results to double and multiple stellar systems, and 
propounds a new hypothesis as to the origin of celestial shectes 


SIGNOR GUGLIELMO has sent us a paper, presented to the 
Accademia dei Lince: ın September 1890, in which he describes 
a method for multiplying the dispersive power of a spectroscope, 
by means of mirrors so arranged that they cause the rays %f 
light to traverse the prisms several times 


On February 7 and the three following Saturday afternoons, 
at415pm, Prof H G Seeley, F RS, will deliver a course 
of four lectures, at the Gresham College, Basinghall Street, on 
t The Gravel-beds of the Thames and its Tributaries inielation 
to Ancient and Modern Civilization ” The lectures will be given 
ın connection with the London Geological Field Class 


THE third series of lectures provided by the Sunday Lecture 
Society begins on Sunday afternoon, February 1, m St George’s 
Hall, Langham Place, et 4 pm, when Mrs S D Proctor will 
lecture on ‘The Life and Death of Worlds,” with ilustrations 
by the oxyhydrogen lantein Lectures will subsequently be 
given by Prof Marshall Ward, Mr Charles Cassal, Mr J M. 
Robertson, Mr Authur Nicols, Miss A B Edwards, and Prof. 
Percy Frankland. 


e 

A NEw class of organic bases, resembling the pyridine series 
m constitution but contaming two atoms of nitrogen, have been 
synthetically prepared by Dr Stoehr, of the University of Kiel, 
and are described ein the latest issue of the Xournal fur 
praktische Chemie They were obtamed as sf@ondary products 
1n the reactions between glycerine and ammonium sas Their 
general formula 1s CHama and they appear to be the 
higher homologues of the diamine CPN 
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which bears the same rélation to pyrıgfhe as the later bears to 
benzene. They are rendered doubly interesting by the fact that 
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Dr Stoehr has Aso discovered their presencefin the products of 
distillationgof, the alkaloid brueme ‘The best investigated 
member of the series, CgsH,Na, 18 a clear colourless liquid just 
shghtly*heavier thar. water, its sp gr at .o° being 10079 It 
boils consgntly without decompossion at 153° 5-154° C (cor ), 
and determinations of its vapour density at the temperature of 
naphthalene vapour*hy Vætor Meyer’s method yieldsnumbers 
Ņ pontting to the above molecular composition From its re- 
actions it appears to be the dim€thyl derivative of the primary 
diamine, and may consequently possess the constitution * 


N N 
la SN 
CH,-C CH or cH-¢ c—CH; 
| 
HC C—CH, HC CH 
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It exhibits almost all the propertigs of the ‘pyridine bases Its 
odour 1s very similar to that of the higher members of that 
series, but reminds one, at the same time, of the narcotic bases, 
particularly nicotine It is soluble ın water, dissolving with 
such considerable eise of temperature as to indicate the forma- 
tion of a hydrate , it 1s precipitated from its aqueous solution on 
the addition of potash ə Its, curiously, nearly as soluble in cold 
water as in hot—a phenomenon which ıs familiar to us in 
the case of common saf Its salts are most remarkably 
like éhese of the pyridines, @nd the peculiarities exhibited 
by the latter are strongly accentuated ın them Thus the 
hydrochiomde, CgH,N, ERCI, 1s deliquescent and sublimes below 
100° The platinochloride, CHN, 2HC1 PtCl, + 3H,0, which 
forms fine crystals of the colour of bichromate of potash, pos- 
sesses“in a marked manner the property so characteristic of the 
platinochlorides of the pyridines, known as ‘* Anderson’s re- 
action,” of parting with aydrochlone acid on warming in solution, 
and depositing condensed salts On merely warming the solution, 
baght yellow crystals of the salt (CgHgN.),PtCl, commence to 
deposit The double salt with gold chloride, C;H,N, HC! 
AuCl,, forrrs magnificent acicular crystals several inches long, 
while the mercuric chloude salt forms large rhombohedrons 
The second member of the series investigated proved to have 
the molecular composition CHN, and to be an ethyl deriva- 
tive of the primary diammme It was likewise a hquid, boiled 
at 178° 5 (corr ), and possessed properties analogous to the methyl 
compound just described 


THE addftions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey (A/acacus cynomolgus d) 
from India, presented by Count Povoleri? F Z S, , a Ring-tailed 
Coat (Nasua rufa 8) from Guatemala, presented by Mr Cyril 
Smith , two Hawfinches (Coccothraustes vulgaris), British, pre- 
sented by Mr J Newton Hayley, two Blood-breasted Pigeons 
(Phiegnas cruentata) from the Philippine Islands, a Chinese 
Turtle Dove {Tyr tur chinensis) fron India, presented by Mr 
Wilfred G Marshall, a Rhesus Monkey” (Macacus rhesus 9) 
from India, a Yellow-ciowned Penguin (Eudyptes antipodum) 
from New Zealand, deposited 





QUR ASTRCNOMICAL COLUMN 


Dark TRANSugS OF JUPITER'S SATELLITES —The Publica- 
tions of the Astronomical Society of the Pacific, vol 1 No 11, 
contains several communications on dark transit@ of the satellites 
of Jupiter Mz Keeler sums up the phenomena as follows — 

(1) In ordinary transits, the satellite 1s Wright when projected 
upon the surface of Jupitgr near the lamb, and is usually lost 
sight of when it reaches the central parts of the disk 

(2) Occasionally the satellite appears darke: than the* surface 
of Jupiter when ın transit, even when projected on the brightest 
arts of the disk, and th@depth of shadeemay be very consider- 
able, as a saffellite has oft@mbeen mistaken for its shadow On 
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the disk, the satellite nevertheless appfars quite bright 
whenjbrojected against the sky e °. 

(3)§Dark transits of satellites increase ine frequency with the 
ordeof distan® from the primary, being more common for the 
outef satellites than for the inner ones 

(4f The phenomena are irregula) in occurrence, 
not @redictabl: 

In order to account for these facts aj;variety of theories have 
been propounded Mr Keeler advances the, idea that the 
satellites are surrounded by atfhospheres contafiiog large 
qua®tıtıce of aqueous vapour circulation of clouds may thus 
be set up by means of the %npiffsic heat of the cehtral planet 
The cloud surfaces of the primagy and its satellites Wing similar, 
the albedo of the two may be equal If, however, any accidental 
disturbance should be set up*which would cause®a ppecipitation 
on the side of the satellite furthest from the source of heat, the 
albedo would be diminished, and if, at gh a time, the satellite 
was passing across the digk of Jupiter, we should have the 
phenomena a dark transit On this supposMon the unstable 
condition of the atmospheres of the outer satellites sufficiently 
explams their frequent dark transits e . 

A simpler and therefore more probable explanation 1s@up- 
ported by Prof Holden It ıs that the phenomena of both 
bright and dark transits depend apon the contrast between the 
brightness of a satellite and that of the part of the planet upon 
which it happens to be projected He finds that much of 
Jupiter’s surface is only about three or four times as bright as the 
limbs—that is, has an albedo three or four times 007 If this be 
so, then on a background of o 21 oro 28, the first satellite, having 
an albedo of o 22, or the second, with an albedo of o 27, would 
usually be lost Careful observations of the phenomena attend- 
ing thee transits will considerably elucidate the matter 


and therefore 


SOLAR Activity (JuLy-DscemBer 1890)--In Comptes 
rendus fo. January 19, Prof Tacchim gives the fellowing 
résumé of the sola. observations made at the Royal Obsetvatdry 
of the Roman College during the second half of 1890 — 


Relative frequency Relative magnitude Number 
oO GS of 

1890 of of days of of groug 

spots without spots facule, per day 

spots at : 
July 3 80 o 40 8 23 12 83 oo7 . 

August 342 0 52 15 29 1177 0 68 
September 583 018 23 68 22 32 1 46 
October 317 0 58 17 33 10 83 O79 
November 245 o 50 795 2278 O55 
December 3 38 o 38 9 25 1775 o 81 


The observations extend over 149 days 
the results obtained for solar prominences — 


The following are 





Prominences 
Number 

1890 of days of Mean Mean Mean 

observation number height extension 
“a d 

July * 30 2 o7 338 14 

August 31 265 275 II 

Septembei 24 2 88 358 12 
October 22 8 o5% 406 15° 

November 16 213 28 0 15 

December I2 342 404 16 


M Marchand, in the same number, ves the result of sun- 
spot observations made at Lyons Observatory last year ‘Lhe 
following ale,the mean total areas of the groups measured ex- 
pressed in miflionths of the sun’s vis.ble hemisphere —* 


January 225 July 49 7° 
February 230 August 510 
March 510 |» September 154 £ 
April . 346 ctober 160 5 
May 20 5 November 137 2 
June = 83 December » 410 


° 
M Marchand remarks that uf 1890 the proportion of days 
without spots was o 456, whilst ıt was o 555 ın 1889 On the 
other hand, in 1889, only 29 grogps of spots were observed, 
having a total suface area of 18g0 mullionths of the sun’s visible 
hemisphere In 1890, 43 groups had a total surface area of 
3760 milhonths, It is evident, therefore, that there was a 

sensible augmentation of solar activity last year 
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,* #éndus contains an announcement which astroipmers wuld 


regard with much interest if ıt were substantiated Dr Lesfar- 
bault, the astronomer on whose statement the existence of fhe 
intra-Mercurial planet Vulcan mainly relies, observed a bri§ht 
body in Leoon January 1 and, being unable to find ıt mapped 
in any atlas in his,possessio he estimated its position as R A 
1th 4m, D&cl 6°, and conclited that the body was a new star, 
or one suddenly increased in ml There 1s little dowbt, 


however, but that Dr Lescarbaulf{19 Mistaken in his conclusions, 
and that the Body observed was fhe planet Saturn, whose posi- 


©. tron on the date named was R A igh 15m , Decl 6° 59 





THE FUTWRE OF GEOLOGY? 


I PURPOSE, this my retning. address, to wake some 
observations and offer some suggestions as to the future 

of geology + Not, indeed, that I can claim the 76/e of a prophet 
But tere are indications in the tone and manner of recent dis 
cussions and research which point clearly to the probable course 
of geological investigations in the 1mmediate future Geology 
has lately become too speculative For at least a second time 
in its history we need to pause in order to gather up the records 
of the past, and to think seriously about the best method of 
progress in the future A century ago, the conflict between the 
Wernerian and Huttontan theories was at its height  Specula- 
tion upon imperfect data ruled all The practical work of 
*William Smith and other English geologists, and the common 
sense of Englishmen, stayed this mad theorizing, and en the 
year 1807 the Geological Society of London was establishec for 


e the express purpose of observing facts and recording observa- 


tiong he results of this transference of energy from fierce 
controversy and dispute to patient investigation and labour of 
detail have been magnificent And now again the old hnes of 
controversy are reopened The extraordinary revelations of 
recent microscopical research, and other improved modern 
metigods, have necessarily reacted on physical geology, and 
there 1s once more great danger lest patient labour and accurate 
induction from proved data should give place to wild theorizing 
and acrimonious controversy 
The future of geology depends primarily on its practical 
uses, The method of its study, also, mecluding the possible 
discovery of new methods of research, must be a potent factor 
in its development Not less important 1s the consideration of 
the pioblems, whether physical, stratigraphical, o1 biological, 
which at present demand solution And, as ın all sciences and 
in all Jife, surrounding mfluences and environment have much 
to do with growth and progress On each of these fom points 
I wish to make a few 1emarks 
(1) The practical use of geology has received a striking 
ulustration during the past year Thirty five years ago Mr 
Godwin-Austen maintamed the probability of Coal-measures 
beneath the newer strata of the south-east of England, ànd 
such Coal measures have now been found To the civil 
engigeer, to the miner, to the stone-mason, builder, and 
architect, to the well-sinker anf) searcher fo. water, a knowledge 
of geology has become essential , and even so humble a person 
as the modern farme: and gardener might learn something from 
the coprolite and manure beds of the geologic series, and from 
+ the disposition of rocks@and soils During the past year nineteen 
committees appointed by the British Association have been con- 
cerned with geological subjects Some of these aig speculative 
and theoretic,*but the majority are of practical use The rate 
of ancrease of underground temperature has a dnect bearing on 
mining operations , the circulatiqy of underground waters 1s of 
great importance to the water-supply of towns and cities, the 
manure gravels of Wexford mgy*revive the husbandry of Ireland , 
the flora of the Carboniferous rocks may throw light on the 
origm of coal and the probabilities of its gecurrence ın new 
localities, and gven such apparently theoretic themes as the 
fossil Phyllopoda of the Palzegtoic rocks, the Higher Eocene 
beds of the Isle of Wight, the erratic blocks sacred to our friends 
Dr Crosskey and Mr Martin, or the collection and .dentifica- 
tion of meteoric dust, may Hove of importance in a practical 
direction But not the least valuable are those researches which 
deal with foreign localities , and the Atlas Range of Morocco, 
the earthquakes of Japan, and volcanic phenoméha of Vesuvius, 


' Presidential Address by the Rev G Deane, D Sc , dehvered before the 
Birmingham Philosophica? Society cn October 8, 1890 
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may vie in value with the Bridlutgton sea-beach, and he action 
of waves and currents on the beds and foreshores of estyanies 
So long as British entegprise 1s forcing 1ts way to the centre of 
Africa, and explormg the Australian continent and the larger 
islands of the Last, 2 fuller knowledge of foreign geology becomes 
imperativ: A a 

But apait from these matters of general interest or world- 
wide importance, the practical use of geology 1s exemplified in 
the researches of dividual oservers, and of societies like our 
own ‘The investigations of Dr Callaway ın the Uriconian rocks 
of Shropshire, the discovery by Dr Lapworth of the Pre 
Cambnian rocks at the Lickey and Nuneaton, and the more 
recent discovery by Mr Landon of the Lower Bunter Sandstone 
at Barr Beacon, consideiably to the east of the South Stafford- 
shire coal-field, which had hitherto been thought to be its limit, 
are all illustrations of what may still be done by patient and 
zealous work The crown of future success rests on the brow ef 
toil and thought Eyen the things of theory and speculation 
ofttimes become exalted into spractical service by the growing 
developments of advancing knowledge, and the varying demands 
of human progress 

(2) I advance now to the method in which geology should be » 
studied, and the possible discovery of new means of research 
Tne day has long gone by when geology could be viewed ‘‘as a 
fashionable toy that everyone who has been to school 1s sup- 
posed capableof handing” No one new dares to touch its 
problems without some knowledge of physics, mathematics, 
biology, shd chemist?y When Dr Buckland led his tribe of 
random iiders amongst the Oohtigstral of Oxford, or when Su 
Roderick Murchison discoursed im saprent language on the rocks 
of Siluria, geology might have been a “ fashionable toy” But 
notsonow The stern requirements ofmodern days Hive made . 
it more accurate, and rendered ıt more sure And with its 
enlargement has come an attention to minute detail, an observ- 
ance of processes and of the results of processes which 1 the 
olden days had no place To bea geologist now, at all events 
in the special phases of the science, a man must be either a 
mathematician, a physicist, a master of biology or of chemistry 
Happy the man who can combine the whole! 

Prof A H Green, of Oxford, ın his recent address a 
President of the Geological Section of the British Association, 
at Leeds, discoursed on the value of geology as an educational 
instrument He began by admitting candidly that geologists 
were in danger continually of becoming loosé reasoners, because 
the data from which they reasoned were necessarily scrappy and 
the geological record imperfect, or the facts were capable of 
interpretation m more than one way, or the determmations were 
shrouded in mist and obscurity Notwithstanding this, he urged 
that the study of geology would be useful educationally by 
teaching warmess when the pupil comes to handle the complex 
problems of morals, politics, and religion Further -‘‘ There 
are Immense advantages,” he continues, ‘‘which the science 
may claim as an educational instrument In its power of culti- 
vating keenness of eye it 1s unrivalled, for ıt demands both 
microscopic accuracy and comprehensive vision Its calls upon 
the chastened imagination are no less uigent, for imagination 
alone ıs competent to devise a scheme which shall link together 
the mass of isolated observations which field work supplies , 
and if, as often happens, the fertile biain devises several possible 
schemes, 1t ıs only when the @maginative faculty has been kept 
in check by logic that the one scheme that best fits each case 
will be selected for final adoption Bst, above all, geology has 
its home, not in the laboratory or study, but sub Jove, beneath 
the open sky, and its pursuit 1s inseparab¥y bound up witha love 
of Nature, and the he&lthy tone which that love rings alike to 
body and mind” (Times report, September 5, NATURE, vol 
xlu p 455) Prof Green proceeds to aigue that geology should 
be taught ın schools for more prosaic 1easons; the two chief 
of which are that geography, and espeasally ph¥sical geography, 
cannot be taughtgwithout constant reference to certain branches 
of geology, and that there are many points of contact between 
the history of nations, the distribution and migrati&ns of peoples, 
and the geological structures of the lands which they have dwelt 
mor marched over And he conclud@s by sundry good illus- 
trations ef such school teaching, into which I, need not now 
follow him . 

any may be disposeg to think that this able and admırable e 
address of Prof Green is overstrainedgind overstaigd But it 
must be remembered that, in order to convince the Buiitish 
public, it 1s necessflry to state things strongly, and to draw things 

e 


“other studies, and to render the juvenile mind Zofws, teres, atque ! problems 


e e 
clearly arti deeply I do notemyself believe that the average 
school boy and school girl need to be taught ‘‘watmness” in 
matters of morals, politics, and religion, They ate generally 
wary engugh about these mattel% as ıt 1s, and, what 1s more, 
soon get weary of them And, poss.bly, toe much stress 1s laid 
upon the relation of geological structure to the history of nations 
and the migrations of peoples An enthusiastic geologist might 
fefl mclined to generalize that, masmuch as the two great 
battles of the Franco-German ‘var of 1870—Gravelotte and 
Sedan—were fought upon Jurassicestrata, therefore such stiata 
facilitate military operations, and all the great battles of history 
were fought upon Jurassic stata 

But, allowing that there may be some overstatement and 
special pleading, there 1s a great amount of truth ın the address 
from which I have quoted Many people go throagh life with 
their eyes shut They do not really see what they thmk they 
see, and what they think they see tsenot what they ought 
to see—not what exists and presents itself to them Whatever, 
then, trams to accurate obseivatign of facts and phenomena is 
of value as an educational instrument The great end of edu 
cation 1s to call out dnd train the powers we possess, whether of 


mind o1 body Whatever, therefore, develops and strengthens ` 


a faculty will further this end , and that scheme of trung which 
best fosters a// th powers of mind will be the most satisfactory 

The mathematician ts apt to think lightly of the probable and 
moral reasoning of the philosopher, and the classic sometimes 
prone to scorn the pretensions of science For the highest kind 
of education, a severe, long-continued, and? isolated application 
to one special branch of ftudy.is requisite , though there 1s then 
greft fanger that the mind will become warped and one-sided 

But, for the initial stages of education, the pursuit of a definite 
science wall tend to supplement and complete the discipline of 


rotundus 

Pref Green has done good seivice in urging the claims of 
geology in this directzon It can never take the place of physics 
or chemisiry, but it ıs at least the equal of either biology or 
physiology for tramıng the mind to accurate and complete ob- 
servation of facts and phenomena The word has come from the 
gban of authority not a day too soon , and ıt is to be hoped that 
enswing years may witness a great extension of geological teach- 
ing in our schools for beth boys and girls 

The British Islands form the natural home of geological 
science Though limited in mea when compared with other 
countries, they contain 1n this small space a very great variety 
of different strata Indeed, with one or two exceptions of no 
very great importance, the whole succession of geological rocks 
1s represented in our land Though we have not the immense 
development of one particular formation which occurs in some 
other regions, we have an immense variety of formations The 
surface ofeour country 1s a miniature picture of the whole geo- 
logical series , and England, Wales, Scotland, and Ireland thus 
become the key to the world 

Accordingly, it 1s not smprismg that, ın Britan, geology 
has been an honoured science, and that its leading votanries 
have attained a world-wide reputation Othe: lands have nobly 
borne their share in discovery and speculation , but I think we 
may justly claim for Britain the crown of geological progress 
As a science, geology began to emerge 1n Italy in the sixteenth 
and seventeenth centuries Pythggoras, Strabo, and others of 
the ancients had, indeed, speculated on cosmogonies , but in 
Italy, at the time mentiqned, the fossils of the sub-Apennime 
Inlls led to genume geological controversy A century later, 
Werner in Saxony, ané Hutton in Edinburgh, were the great 
teachers of the science , and at the begfining of the present 
century the formation of the Geological Society of London based 
the study of geology upon a rigid induction of facts, and tended 
to discountenance crude speculation and hasty theory Since 
then the nation*f Europe and America have striven ın friendly 
rivalry to further the knowledge of the science they love so well 

I am well aware that ın two branches of study, as I shall 
explaur furthét on, Britain until 1ecențjy has lagged behind 
other countries But this notwithstanding, Britain may well 
claim to be amongst the foremost in geological research And 
we may to-night remember that Birmingham 1s the centre and 
apex of England, and that within a comparatively short distance 
from this room nearlyg all the geological formations can, be 
observed agd studied New places are more favourably situated 
foi eatensive and varied research than Birmingham Withma 
distance of little more than fifty miles from §us spot you may 
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the representatives of all the: systemg of rocks except the e 


tr part of the Oolitic, the Cretaceous, and the Tertiay 
ps And what are fifty miles in these days of rmlways? At 
t expense and slight fatigue, a day’s fresh aur and bracing 
k full well repay the geologist. And within almos? walking 


w 
distance abundant materials for geglogic study and pleasant 


recreation may be found The Cjent Hills, the Bromsgiove 
Lickey and the Severn ValleyMthe Clee Hills, fhe rocks of 
ı Ludlowe Wenlock, and SouthgDerbyshire, the hglls of Dudley 
' and Rowley Regis, of Bar? Bicon and Sedgley, bf Coalbrook- 
dale and the Wrekin, of Chuifh Stretton, Chartf&vood Forest, 
Malvern, and the Cotswolds, 
these together represent alnfost the whole of th® sengs of known 
, rocks, whether igneous, sedimentary, or metamorphic 
I have claimed for Great Butan prg®minence in geological 
' research I might also glaim for Birmingham pre-emimence 1n 
one, if notyn both, of the branches of geold&ical study which 
Great Biitain has until recently neglected In the chemical 
constitution of rocks, and their micrescopical stsucture, the 
Continental geologists have m years gone by done better@vork 
than the Enghsh But we are im recent years striving to wipe 
away this reproach Forty years ago Mı Sorby, of Sheffield, 
commenced his microscopical researches, and, m Birmingham, 
Mr Samuel Allport has been conspicuous for success ın this ine 
» of investigation Mr, Teall, of the Geological Survey, Prof 
Bonney, and many others, have amply redeemed, 1n this respect, 
, the credit of the country At the present time Dr Callaway, 
| Mr T H Waller, and others, are making large use of this 
method of inquiry 
} The chemical relations of geological questions do not even 
' now command in England the attention they deserve , as there 
1s a wide field of research for a 


The study of a complex science hke geology, then, imeludes 
almost all other sciences In order to understand the regl 
bearmgs of the manifold questions that emerge, the geologist 
needs to be almost omniscient He must know something of 
almost every physical science—chemistry, mineralogy, eand 
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re all within easy 1each And © 


*. 


qualified chemist in geological e 
s 


crystallography , what is now known by the name of physio- e, 


physiology, and anatomy are all requisite Microscopical re- 
search 1s essential And if the higher parts of mathematics can 
be added, the observer will be still better equipped ‘ 
The past year has seen a new direction of enterprise in regard 
to the registration of geologic facts The photographic art has 
been called into organized recognition At the meeting of the 
British Association held at Newcastle on-Tyne m September 
1889, a committee was formed to arrange for the collection, 
preservation, and systematic registration of photographs of 
geological mterest in the United Kingdom In some counties, 
as in our own, this impetus has taken a rather wider sweep, and 
aims at a general photographic survey of the county As 1s 
known to many here present, gn influential county council has 
beet appointed for this purpose in Warwickshire, with Mr J B 
Stone as piesident, and M: W J Harrison as secretary, and 
two members of this Society have been delegated to act thereon 
Unquestionably many instructive*geological sections have been 
lost to science through want of corect drawing, or photographing, 
at the time of their exposure, and it 1s hoped that this com- 
mittee may aid ın recording and retaiming such facts The 


| 
graphy, mcluding meteorology and natural philosophy, biology, 


| report to the Association at the Leeds meeting shows that 196 
' geological photographs have been sent ın It 1s to be hoped that 
m years to come this method of rendeiing permahent transient 
| sections may be productive of good . 
ı The possible discovery of new methods of research opens up 
, a wide field of speculation, into which time forbids me to enter 
| at large Improvemests mad® 1@ modern optical instruments 
have enabled tHe geologist to see through a brick wall, or force 
his way through a prickly problem, and the day may not be far 
distant when the very centre of the earth will be as clearly seen 
and understood ag its surface nofvis One of the most promising 
new methods of research 1s the separation of minerals by means 
of heavy solutions, and othe: methods are sure to come It 
remains to be seen how far the r&cent marvellous advances in 
electrical science may throw light on the problems of rock 
metamorphism The transitions from one hind of rock mto 
another are startling and puzzling , and ıt may possibly be found 
that terrestiial magnetisnr and electrical force are potent factors 
im the results which field geologists have observed and recorded. 
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result of the first year’s work has bee@ satisfactory, and the . . 
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The genius of disaovery H not yet exhausted , and the {umphs 
of the last fifty years augur an enlargement ang expanstogl in the 
unmediate future which will place the science of geolog¥in the 
forefygnt of human progress 

(3) Passmg now to the®problems, whether® physical, trat:- 
graphical, or biological, which at present demand solution, I 
may remark that an ex-Qyesident of this Society—Mr Wiliam 
Mathews*—m the year 189A made this topic, with great Iucidity 
and powegef reasoning, the theme of hisaddress Mr Mathews 
dealt with four subjects: the§dp&rme of uniformity, the origin 
of mounté@ins, the swpposed fause of glacial epochs, and the 
eroding power of ice As I have myself, ın various papers read 
either bgfore’ this Society or b¥fore the Natural History and 
Microscopical Society, discussed more or less fully the whole of 
these subjects, I dd®got propose touching them to-mght In 
fact, the last seven years have brought othe: questions to the 
front, on which I may venture to dilate 

Piof Huxley, ın ns address as President of The Geological 
Society sof London,ein the year 1869, tiaced three phases of 
g®@logical speculation, viz the catastrophism of Murchison 
and the older geologists, the uniformitarianism of Hutton, 
Playfair, and Lyell, and what he styled evolutionism, which 
adopts all that is sound and good m the other two, and is 
destined to swallow them up He argued that both catastroph- 
ism and untformitarianism had kept alive the tradition of 
precious truths catastrophism ın sisting upon the existence 
of a practically unlimited bank of force, on which the theorist 
might draw , and unifo.mitarianism in insisting on a practically 
unlimited bank of time, ready to discount any quantity of hypo- 
thetical paper And he maintaimed that there 1s no soit of 
theoretical antagonism between the two, as it 1s very conceivable 
«hat catastrophes may be part and parcel of umiform.ty , and 
still fess 1s there any necessary antagonism between either of 
these doctrines and that of evolution, which embraces all that 1s 
sound in both, and applies the same method to the ling and 
not-living world 

I consider the position thus taken up by Prof Huxley to be 
“ebsolutely smpregnable 
knows at present no finality Time-honoured views have been 


. Shattered and pulverized by the recently-published papers on the 
Highlands of Scotland, and by both Continental and Enghsh } These were three—the map of Europe, nomenclature® and 


geologists on the structure of the Alps And no one could have 
ettended the London meeting of the Congrès Géologique Inter- 
national without seeing that grave changes ın geological concep- 
tions, and in geological interpretations, are impending The 
school of evolution will mdubitably swallow up those of cata- 
strophism and un:formitarianism 

And if evolution thus bids far to dommate physical and 
stratigraphical geology, its influence can also be traced in the 
succession of living forms Prof Huxley himself has done as 
much as any living mann this direction In his well-known 
lecture before the Royal Institution on February 7, 1868, he 
conclusively showed that bigd fossils are reptilian in their cha- 
racter, and the reptile fossils of the Secondary rocks are bird- 
like m character And further, in his Jectures at the Royal 
School of Mines, in 1876, he gave a long and exhaustive series 
of transitional links, fron? the Ceratodus of the Trias, which 
affords a connecting link between fish and Amphibia through 
the reptilian types of the Secondary rocks, to the protohippus, 
hrppaiion, anchithermm, paleotherzum, and orohippus of the 
Tertiary rocks, wiftch are links of transition from the modern 
horse to the rhinoceros, the pigs, and the ruminants 

The recapitulation theory of development, gs expounded ın 
the writings of Fritz Muller, von Baer, Balfom, and Haeckel, 
supports the theory of evolution, and has been explained and 
illustrated at great length apd with much power by Piof A 
Milnes Marshall ın his recent brilliant address to the Biology 
Section of the British Ags8ciation af Leeds He writes — 

‘The doctrine of descent, or of evoluti8n, teaches us that as 
individual animals arise, not spontaneously, but by direct descent 
from pre-eyisting animals, so also 1s 1t with species, with 
families, and with larger g@ups of animals, and so also has ıt 
been for all time, that as animals of succeeding generations 
are related together, so also are those of successive geologic 
periods, that all animaM living or that have lived are united 
together by blood relationship of varying nearness or remote- 
ness, and that every animal now in existence has a pedigree 
stretching back, not merely for ten or a Aundred generations, 
but through all geologic time smce the dawn of life on this 
globe 
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“ The study of development, in its* turn, has revealed to us 
that each animal bears the mark of its ancestry, and 1s compelled 
to discover its parentage in its own development p that the 
phases through whith an anımal passes in its progress from the 
egg to the adult,are no accidental freaks, no mere matters of* 
developmental convenience, but represent m@rt or less closely; 
in moi or less modified manner, #he suctessive ancestral stages 
through which the present condition has been acqured è g 

t“ Evaluation tells us that each animal has had a pedigiee in 
the past Embryology geveals to us this ancestry, because 
every anımal ım its own development repeats this history, 
chmbs up its own genealogical tree” (NATURE, vol xlu 


4 

The theory of evolution, then, in some one or other of its 
forms, must be accepted as the basis of the geology of the ® 
future The physical problems which ın past years have been 
examined and discyssed by Sir William Thomson, M Delauney, 
the Rev Osmond Fisher, and others, have 1n recent years been 
still further elucidated , conspicuously so by our excellent secre- 
tary, Mr Davison, and Mr T Mellard Reade The strati- 
graphical problems have called im tlhe aid of thrust planes, 
reveised faults, dynamo-metamorphism, and catastiophes to 
alter the dead level of uniformity And the biological piobleths 
are explicable only on some theory of evalution In Huxley’s 
words, evolution 1s destined to swallow up the other two 
theories. a . 

Perhaps&he most striking development cf modern geology 1s 
the rige and growth of the Congrès Géologique International , 
and the questions discussed thereatmre, of course, the prominent 
questions of the present tıme ® Beginning its existenee git Pans 
mm 1878, it has smce met at Bologna in 1881, Berlin 1885, 
London 1888, and the next meeting is fixed for Ppuladelphia in 
1891 Its growing importance is mdicated by the numbers of 
foreign members m attendance These were —Paris IIO, 
Bologna 75, Berlin 92, London 151, and our American cousins 
next year, as 1s their wont, will probably “whip creati8n ” As 
I had the pleasure of attending the London meetings, T1ead a 


It is well to bear in mnd that geology j paper thereon before the Geological Section of this Society, and 


allude to the subject now only because the topics of the Congress 
suggest the matters which are under immediate discussion 


classification, and the nature and origin of the crystalline schists 

The geological map of Europe is under the care of an ın- 
fluential committee, meeting in Berlin, on which Germany, 
France, Great Butam, Austria-Hungary, Italy, Russia, and 
Switzerland, are all represented The scale adopted is 
X 1,500,000, that 1s, I mch to 23 673 miles, and the map 
will consist of forty-nme sheets Some pats of Central 
Europe are on the eve of publication, and, although the colours 
are somewhat different from those we are accustomed to in 
England, it will be a great advantage to have uniformity of 
colouring for all European countries ° 

On nomenclature and classification, the Congress, having at 
the previous meetutgs dealt with the unification of geological 
terms, gave attention to the classification of the Quaternary and 
the Cambrian and Silurian strata It was geneially felt that, 
notwithstanding the imsignificant thickness of the Quaternary 
strata, the advent of man and the existing mammals was sufh- 
cient to render this epoch rabsolutely distinct from the Tertiary 
But on the great Cambro-Silurian question a battle royal ensued 
As I have treated*this fully m my prev.ous paper, I must not 
take up time to-night upon it _ This controversy still rages, 
both at the Geological Society of London, and im the pages of 
the Geological Magazine Prof Blake 1s mad on his Monian 
system, Dr Hecks is nat@rally jealous for his Dimetian, 
Arvonian, and Pebidian of the St Davis promontory, Dr 
Caliaway 1s equally sensitive as to his Uricomian rocks of Shrop- 
shire, Dr Lapworth, the imventor of the term Ordovician for 
the Upper Camorian of Sedgwick and itssaquivalent the Lower 
Silurian of Murchison, may yet bave something more to say 
before the cOntroversy closes, and some of the Continental and 
American geologists seem to think the wholg thing a storm in a 
teapct, and appear disposed to adhere to the ancient lines 

Closely connected with this cowtroversy as to the base of the 
sedjmentary rocks, comes the discussion concerning the nature 
and origin of the crystalline schists, which @ccupied two morning 
sittings at the Congress S bfen modern researches tend 


to srxbvert the oldef theories amic metamorphism, actom- 

panied by recrystallization shly mduce® planes, curves, 

and surfacesp 1s now held ¢o explain the most extiaordinary 
e 


+ 





transitions fr®m* one kind of 10ck Mto another Both chemical 
analysis, gided by new methods, and microscopical investigation, 
with improved instruments, establish this conclusion, and it 
ewould seemghikely that the immedmte future would realize the 
reasoning ot Hutton and Playfair that the sedimentary rocks 
give no mdicatio& of a begigning and no prospect of qn end. 
Certain ıt 1s that the indications of bedding and sedimentary 
igi are encroaching fast upon what was only a short time ago 
considered part of the primeval crust of the earth Some gases 
of supposed bedding, as for example 4n the Malvern crystalline 
axis and in some distiicts around the Wrekin, have been 
shown to be connected with igneous rock probably rearranged 
under great pressure But as to the ongin of the crystal- 
line schists, Profs Heim, of Zurich, Lehman, of Kiel, Drs 
Lapworth and Callaway among ourselves, Dr Hicks, and 
many other most able investigators, are firmly convinced that 
mecBanical pressures and deformations are en reality the cause 
of the most sensational changes from both sedimentary and 
igneous rocks into crystalline schists No doubt the old 
conflict will come or again, and it will be many yeais before 
these views will be universally accepted But that they are 
destined to dominate the immediate future is as clear to me as 
the shining of the sup on a bright day at noon The molecular 
changes induced by vast pressure and its accompanying natural 
forces are quite sufficent to change the structure and nature of 
crystals and rocks In@estigations ın the field pd in the 
laboratory will soon set these ports at rest, though for some 
years to come the conflict gf opinion may be Strong and fierce 
The chief difficulty at present 1sgthe apparent elimination of 
alummd ahd magnesia, but I have little doubt our chemists of 
the future will solve this pgoblem, and their researches will 
throw light Won the natwe of these widely extended though 
httle-known substances When practical geologists speak of 
the crystalline schists and associated strata as ‘fa jumble of 
rocks,” x 1s time someone arose to reduce the ‘‘jumble” to 
order, and there 1s every reason to believe that chemical and 
microscopical research will speedily bring him 
(4) The last element in the future of geology which I pio- 
pose to speak of may be expressed as the external influences 
whig bear upon the development of the science , so to speak, 
its environment 
Looking around at present upon geological activities in 
Britam, we find the Geological Society of London, the 
organization represented by the Geological Survey, a nnmbei of 
Societies scattered through the Kingdom which are devoted, 
either solely or partially, to the furtherance of geological 
research, and a laige number of earnest individual workers in 
almost every nook and corner of the land To these must be 
added the Royal Society, the Professois of the Sctence Colleges, 
with the gieat influence they spread, the British Association for 
the Advancement of Science, and the mfluence of the Univer- 
sities 1n geological directions With this vast army of workers 
geology must advance Bat, as ın the pagt so ın the future, ıt 
will be an advance amongst difficulties, and in the face of 
opposition and obstruction 
The spirit of the age has a mighty power on all things , 
and it might be thought, at first sight, that the spirit of the age 
would urge the science of geology forwards at almost headlong 
speed But I am not at all so sure of this ıt may urge 
general scientific iaquiry forwaids, bet the,popular directions 
do not run on geological lines so much as on some others To 
put the matter in a nutshell, geology does not pay, and it must 
be made to pay, before competent and trained men will be able 
to give time and toil to®its pyysut Very few competent 
persons can afford tg give up their leisure, and also their money, 
from a mere love of the science 
The last tgventy years have witnessed a great expansion in 
scientific matters _ Science Colleges have been established ın 
many of the great cêtres ofepopulation, and to most of these 
a Professor of Geology is attached , in the Boaré Schools of 
most large towns and cities, science is taught, and with it 


e Geology toa greaftr or less extent , more often less, and some- 


times meagre Private schools and organizations, likewise, 
sometimes favour, generally*tolerate, the study But stil] we 
are not happy ‘hese things are not as they shoulde be 
Geolpgy may reasonably claim a prominence it has not yet 
received 


e 
In the days ag Sedgwick, Ngga, Chalmers, Hugh Muller, 
Lyell, and Murchison, the leading geologists might be counted 
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may q™nfidently be expected that, notwith$tantling pecuniary 
disabijty and infdefiance of difficulties, the numbers will still 
incre: But at present the superior advantages of othe: lines 
of sc¥fntific thogght and effort dragy many away from thg geo- 
logicpath Those who remain are attracted more by love of 
truth than hope of pay If the amofht of money sunk and 
lost through want of corect and acgyshte geologgcal knowledge 
could be fully estimated, its total wuld be astounding Some 
well-l&id sehemes, under gogl gRological direction, doubtless 
have failed , but such are very & The successes have greatly 
exceeded the failures Here, clofe to Bimingham, the Sand- 
well Park Colliery may be pgnted to, and theg‘‘ Search for 
Coal” Committee m the south-east of England, wal, in all 
probability, rende: a good account of theirJabours With such 
examples before us, the public zeal fo® geology ought to be 
gieatly stimulated ° 

In estimatiteg the spirit of the age with reg@rd to geology, 
one element ought to be noticed, which,I rather shrink from 
introducing here—I mean the past theol8gical hostility to the 
science 1 will, however, deal with it generally, without IN- 
troducing controversial matters This hostility 1s scotched, 
but not Killed, as it ought to be by this time In centres of 
mtelligence it has now but httle or no power, but it lingers in 
the dark places of the land A perverted theological bias has 
never yet succeeded in preventing the ultimate advance of a 
correct and accurate science, but it may hinder and obstruct 
Lukewarm fiends are little better than open enemies, and 
unconscious influence, from the cause referred to, may, and 
probably does, hold back many from hearty and earnest support 
of geolofical work What ıs wanted for genuine and full 
growth and progiess is the earnest and sympathetic aid of all 
classes and conditions If this be withbeld, the growth, w11? 
languish and the progress will lag Compared with the past,e 
indeed, we have reason for immense thankfulness, but the evil 
still lurks, and has yet to be faced and finally destroyed 

And now, to apply this spirit of the age to concrete existence, 







and attempt to 1ead the future in the ight of the present, that, 


future will depend upon at least two main supports, viz (1% 
the union and the rivalry of effort, and (2) the devotion of 
either public or private money to geological objects, and to the 
determination of crucial points 

(1) The union of effort ıs represented by the many Societies 
already referred to scattered over the face of the country, by 
the central bonds of the Geological Society of Bondon and 
Section C of the British Association, and by the newly deve- 
loping Congrès Géologique International, which promises good 
seivice ın the common cause Some of these Societies—Field 
Clubs especially—are more of the picnic and social chaiacter 
than is hkely to conduce to effective progress of scientific re- 
search , and even the meetings of the British Association are 
open to some criticism on this score In our Midland distuict, 
m 1876, a new departure was staited in the Midland Union of 
Natural Hustory Societies , and thie, afte. some vicissitudes, 15 
still livfng a vigorous life, held a highly successful annual 
meeting at Oxford last year , and this year, at Leicester, a most 
pleasant meeting has been held, accompamed by two welle 
planned excursions—one botanical, and the other geological— 
through Charnwood Forest 

For one, I am not disposed to value lightly the influence of 
even mere social gatherings connected nominally with science 
They tend to give a tone both to the neighbotirhood where they 
are held, and to those who attend them, and also put people 
on the alert for @ossible discoveries The experts ig gaology 
are few, but the watchers and labourers are many, and these 
last, scattered as they are throughout the country, may hear of 
or find out facts and points of interest which the experts may 
subsequently be called upon to examyne and explain Many an 
interesting geological] fact, @& even cru@al section, has been lost 
simply because no one who understood the matter was at hand 
to decipher and pieserwe it, 01 report it to those who could do 
so By all means Jet us increase our army of obs@rvers , ‘what 
they hear of angl discover experts cahlexplam A striking ulus- 
tration of this kind of labour has recently occurred in this 
district Mr Sherwood, of Sutton Goldfield, found a freshly 
opened section near Barr Beacon, which exposed rocks that 
were new to him He rep@ted the fact to Mr Landon, of 
Saltley College, who discovered an eroded surface of she Lower 
Bunter Sandstone, in a locality where it had previously been 
believed to be absent Mr Lahdon has since discovered quartzite 


on your fingers, now they may be counted by gcores, and it | ımplements ın a river gravel at Saltley I have had, ın my own 
4 e 


NO. 1109, VOL 43] 


e 
. 
e . e 
® 


. 





January 29, 1891] 


. È 397 ° 









s 
experienos, similar illustgations, one of which 1s worth re 
When residing yn the va ef of the Ouse, in Bedfordshire} 
an occasional absence from home, a well was sunk n 
house The workmen came upon the fewer Vow of a 
potamus, and of course proceeded to demolish it wit 
pickates A fnend of mme*happened to pass, afd he suc 
in saving for me some fragments of teeth and jaw When I re- 
turned, the bulk of the ams had been used as stuffing to the 
back of the we But mend had saved sufficient to prove 
the existence of Hippopotamus mazor in that locality 
This unfn of effort nece}ari¥y involves some amount of 
friendly rrwlry It seems to a law of humanity that two 
vigorous persons, jogging sid& by side along the same road, 
stimulate eacl®other to increased ace And so, ın each society, 
the blending of effort is a stimulus to each mdividual worker 
In a union of societgg, the same power should be felt, each 
will vie with the others, not simply for pre-eminence of comse, 
but for progresa And the result tomes unconsgously in the 
advancement of the object they have m common YE ologute in 
the nations of Europe and Ameca, organized ın various societies, 
ang surrounded by different influences, have one common object, 
„and mutually stimulate each other towards the attainment of 
full and complete geological knowledge It may be, sometimes, 
that this rivalry will lead to strenuous conflict , but conflict of 
opinion and thought, so long as personal rancour and strife are 
excluded, will always lead onwards in the path of truth 
(2) In approaching the matter of money—whether public or 
private—devoted to ‘geological objects, I touch a subject of 
some magnitude, complexity, and difficulty When the British 
purse 1s appealed to, buttons are often m requisition, not in lea 
of coins, but to close the exit of coins But it 1s perfeqly clear 
that geological investigation 1s expensive, and the pecuniary 
resources of most competent geological observers are limited 
eolagists have to rely, for the most part, upon natural sections 
dnd exposures, or upon those artificial sections and borings 
which commercial enterprise opensup A judicious expenditure 
° of money to make artificial sections and borings, ın order to 
determine crucial pomts, would often be amply repaid 
In the allocation of public money to geological objects, we 
have conspicuously before us the Geological Survey of the 
Kingdom, the maintenance of the Royal School of Mines, and 
+ the Natural History Museum at Kensington Then, during the 
last year, a grant ın aid of provincial Science Colleges has, after 
much agitation, been wrung from the Treasury , though how 
thuch of this will find its way to geological objects is very 
problematic” Perhaps the most significant ‘‘ sign of the times ” 
in this direction 1s the Report of the Committee, appointed by 
the Commissioners of the 1851 Exhibition, as to the establish- 
ment of Science Scholarships in provincial and colonial Uni- 
versities and Colleges The second item of the Committee’s 
recommendation runs thus ‘‘ That the scholarships be limited 
to those branches of science (such as physics, mechanics, and 
chemistry) the extension of which 1s specially important for our 
national industries” (NATURE, vol xin p 431) Of course this 
1s a case of complete powerfessness on the part of geqlogists 
The Commissioners are acting within their rights, and after due 
deliberation But, with all deference to the ulustrious men of 
gtience who have drawn wp this Report, I humbly think that 
geology ought not to be excluded from the subjects that are 
specially important for our national industries 
Various scientific Societies allocate money in aid of geo- 
logical research ‘he grants from the Royal Society and the 
British Association have been of great service, not only m 
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public companiel cag do much to ad f rther€esearch Private 
enterprise also may Co much , This od land of ogrs ıs not yet 
used up, and one need not despair of discovering stil], ın its soit 
and rocks, fresh elements of permanence and power e 

I have thus ended@voured to trace what seem to me to be the 
possibilities of future geology There may beeregions yet * 
unsearched which will yield up their treasures, fo the diligent * 
The cuerent controversies on theoretical joints afford scope for 
the acutest intellect to ùnravel and explain New methods of 
research give piomise of coming discoveries The spint of the 
age and the suirounaings of the science are favourable on the 
whole to progress If money be forthcoming to- meet needful 
expenses, and observers are careful and accurate, the past 
triumphs of geology will appear small compared to the trumphs 
that are yet to come 


THE SOUTH AFRICAN DOCTRINE OF SOULS 


JS the second of fwo interesting papers on the manners, cus- 
toms, superstitions, and religions of South Afiican tribes 

(Journal of the Anthropoldgical Institute, vol xix No 3, and 
vol ax No 2), the Rev James Macdonald, who has had ample 
opfortunities of studying the subject, has a good deal to sa 
about the doctrine of souls which prevails among the aborigmeés 
of Soutk Africa It is extremely difficultehe explains, to dis- 
cover what the people really believe about the spirit world, so 
many and varied are the traditions relating to ıt There are, 
however, c@tain outstanding facts common to all, and of these 
Mi Macdonald geves a clear and instructive account 

All human beings aie supposed toghave souls, but their souls 
are not believed to be entirely @onfined to the body eA man’s 
soul may, it ıs thought, occupy the roof of his hut, and, if he 
changes his residence, his soul doeseso at the samgtime Mr 
Macdonald takes this to be a loose and indefinite way of ex- 
pressing ‘‘ the belief that a man’s spirit may have influence at a 
distance from the place where he 1s himself at any time ” The 
people often use the word ‘“‘zitunzela”-—from ‘‘fitunz,” 
shadows—to express their ideas of human spirits and the unseen 
world generally , and thisis ‘‘ the nearest description that can be 
obtained ” A man ıs constantly attended by the shadows or 
spirits cf his ancestors as well as his own, but the spirit of one 
who dies without speaking to his children shortly before d@ath 
never visits his descendants except for puiposes of evil In 
such cases magicians or priests offer costly sacrifices to prevent 
misfortune and death 

Grea: importance 1s attached to dreams or visions, which ae 
supposed to be due to spirit mfluence When the same dream 
comes more than once, the dreamer consults the magicians, who 
profess to receive revelations through dreams If the dreamer 
has seen ‘‘a departed relative,” the magician says, “He is 
hungry” Then a beast 1s killed , the blood 1s collected, and 
placed in a vessel at the side of the hut farthest from the door, 
the liver 1s hung up in the hut, and must not be &aten until all 
the flesh of the anımal has been used The ‘‘ essence” of the 
food 1s ‘‘ withdrawn’ by the spirit duiing the night, and after a 
specified time ail may be eaten except the portions which the 
magician orders to be burned 

Ancestor-worship is not only professed by the South African 
tribes, but “they actually regulate their conduct by it” Says 
Mr Macdonald — 

“Ifa man has a natrow escape from accident and death, he 
says, ‘ My father’s soul s@ved me,’ and he Sffers a sacrifice of 
thanksgiving accordingly In cases of sickness, propitiatory 


Smeets activity, but also in rewarding, or rather recompensing, : sacrifices are offered to remove the*displeasure of the ancestors, 


worth} werk The Geological Society of Lofidon has at its 


and secure a return of their favour Should anyone neglect a 


disposal several most honourable awards for well-spent labour ; national custom insthe conducwof his affairs, he must offer sacıı- 


* The medals come first—the Wollaston, Murchison, Bigsby and 
Lyell Medals bemg the hifhest geological honours of the 
country But the surplugeseof these funds, as also the ‘‘ Barlow- 
Jameson Fund,” are allocated from time to time to repay in 
some measure the expenses of those who have rendered dis- 
tinguished service and wrought good wotk With us in the 
Midlands thè Darwin Medgl of the Midland Union, and the 
grants made from our ‘‘ Endowment of Researchs Fund,” are a 
humble reflex of such awards There 1s ample scope for exten- 
sion and enlargement in gvards of this kind 

But perhaps the development of future British geology may 
come from other sources The enterprise of the South Eastein 
Railway dfrectors has opened up the possgbility of coal-fields 
where thirty-five years ago geologists said they might exist , and 
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fice tc avert calamity as the consequence of dis neglect When 
offering propitiatory sacrifices, the form of prayer used by the 
priest is ‘ Ye who are above, accept our offering®and remove 
our trouble’ In freewill offerings, as in eggape from danger, or 
at the npening of cops, the praye®éakes the followmg form 

‘Ye who are®above, accept the food we have provided for you, 
smell our offering pow burning, and grant gis prosperity and 

eace ’” 

F Animals are not supposed to hage souls, neither are manı- 
mate objects But spirits may reside in inanimate objects, and 
then *presence has an influence on many custems and habits A 
stuking example of such influence was afforded during *the 


*rebellion of 1879, When Uablenty, after the murder of the 


British Resident, was one day hing in a l@surely manner 


e . 
e 


across country with hisgwhole army Tie ae was hot, 
and not a elouwd was to be seem Presently, the magicians 
noticed on the horizon a peculiarly shaped cloud -—‘‘ It rose 
rapidly Ñ one mass and ‘rolled upon itsglf’ Its movements 
were menty watched till ıt approashed the zenith and passed 
over the sin , This was an evil omen For some unknown 
cause the spirits «vere mortally offended, and had come pver the 
army in shadow at noonday” In gnef.and sorrow their backs 


‘evere*turned upon their childien, and the result of this would be 


certam defeat and disaster There was, however, no immediate 
danger That mornmg’s scouts had ueported that there wére no 
troops w.thin many mules of their line of march, and they could 
repair to some sacred place to offer sacrifices and make atone- 
ment While they were discussing which place to repair to for 
this purpose, the van of a small column of cavalry appeared un- 
expectedly over a rsing ground Dismay struck into every 
heart The war minster urged his men to form into order of 
batte No one answered his summons He did his best to 
organize an orderly retreat, but in vain , not a blow was struck, 
and every man took to his heels, making for*the nearest hiding- 
place ın mountain or forest That army never reassembled, 
Black-hearted fear uttétly demoralized it ” 

. Water or river spirits play a great part in South African 
mythology They inhabit deep pools where there are strong 
eddies and under-c&rrents They are dwarfs, and are of a 
malignant disposition, which they display by greedily seizing on 
anyone who comes witlan their reach They are, of course, 
greatly feared , and the popular dread of them is shown ina 
way which has been known m many diffefnt parts ®f the 
world Mr Macdonald gifs the following example — 

‘í Smg years ago a namber öf Gcaleka gnis were, on a fine 
summer day, bathıng ın the Bashee One of them got beyond 
her depth, and began to stfuggle ın the water and cry for help 
Htr companions promptly raised the alarm, and two men 
working close by ran down to the water’s edge She was still 
struggling feebly, but to the onlookers ıt was a clea: case of 
bemg ‘called’ by the river, and they made no attempt to save 
he: The body was recovered by the magicians the same day, 
when ıt was found she had been drowned in less than § feet 
of water All this came to the ears of C G H Bell, Esq, the 
English Resident, and he cited the parties, magicians and all, to 
appear before him m court The two men not only admitted 
that they could have waded to the spot where they saw her 
struggling, but also sad the water would not be ‘more than 
breast deep’ They had made no effort to save her, as ıt would 
be ‘improper and dangerous to interfere when one 1s called by 
the river’ Mr Bell tried to argue them out of such absuid 
notions, but to httle puzpose, and finally came to the conclusion 
that ‘six months hard’ might be more effectual in eradicating 
superstition than all his philosophy, and six months haid it 
accordingly was ” 

Mr Macdqnald says there ıs no periodical process of purgmg 
or driving away spirits Without the presence and aid of 
magicians, ordinary people dare not interfere with these mys- 
terious powers, however malignant and Yestructive they may 
become Although a man is guarded by the spinits of his 
ancestors, they do not protect him from demons or from 
wizards and witches A certain measure of protection can, 
however, it 1s supposed, be obtained by the use of charms pro- 
vided by magicians On one occasion, when war was being 
carried on with England, the magigans gave the soldiers a 
charm zgane! English bullets It was tHe blue flower of a 
species of rhododendron ‘Those who carried this talisman 
rushed forward against columns of infantry without a shadow of 
fear or hesitation, and only when men began to bite the dust in 
all directions did the nature of®the deluso break upon the 
army, and panic er ue ” 





s z 
THE ACTION OF [IME ON CLAY SOILS. 


THAT lime promotes the fertility of heavy clayesoils 1s a fact 
that has for many generations been well known to all agr- 
culturists ,*bat thé scientific reason for the beneficial action aris- 
ing from its application has not, to the best of my belief, been 
at any time at all satisfactofily explamed The question, how- 
ever, remains one of first ımportance in the science of soils, and 
I therefore make no apology for offermg an explanation, or rather 
theory, which, to my doub@ess somewhat partial mind, seems tœ 

go a consideragle way towas the elucidation of the problem 
I take ıt for granted that all intrested know thata clay soil 1s 
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not bany means a pure clay (hydraje@ silicate of alumna), but 
a mixfire of mure with pure clay (much ®nofe of the former 
than @f the lati#r), plus sand, iron oxides, organic matter, &c 


The fays which form its bulk have been derived from the natural 
or weaghering of mmeral glicates, containing, besides, 
alunfinium, alkal, or alkaline-earth metals, and they occur in it 


in all stages of 1mpurity or further degbmposition As an m- 
variable rule, other things being e , the greater the normal 
impurity of the clays the greater t}€ fertility of the soul A pure 





piece® of lay ıs like pure quaftz-sand—so muchdead, mert 
matter , a plant can make notli of it, can take ngthing from 
ıt In no fertile clay soil, how€ver, evén of the heaviest de- 
scription, does there occur at gny time more thang about 10 per 
cent of aésolutely pure clay Well, then, what 1s th@composi- 
tion of the average clay particle? That igpends on the mineral 
from which it was derived If from “he felspais, its most 
common origin, it will be e hydrated silicate gf alumina plus 
silicate of potfsh, or, instead of the potash, sodaand ime Iwill 
suppose, for brevity’s sake, that my clay particles have the 
former composition, and the explanation Which I will dffer with 
regard to their behaviour can be applied with very little diffictlty 
to any of tne other cases Clay particles of the above com- 
position, when subjected to the action of wate: containing car- 
bonıc acid gas, lose potash That I have repeatedly proved by 
experiment If the carbonic acid 1s in fair excess, it comes 
away altogether as carbonate of potash, but if there 1s not a 
sufficiency of this anhydride, it 1s liberated partly as soluble 
silicate of potash (soluble glass) Should lime, however, in 
this latter case be present, the practically msoluble calcium 
silicate will be constituted, and the potash freed to form a 
soluble Salt with any other acid that may be present and avail- 
able, such as carbonic, sulphuric, nitric, &c A grass plant 
growing ın clay soil does not, it 1s evident, send sufficiegt ca?- 
bonre acid through its root-hairs into the soil, as many other 
plants do, to completely convert the liberated potash into car- 
bonate, and the consequence 1s that the soluble silicate of potash 
which 1s permitted to form 1s drawn into the vegetable, as well 
as the carbonate of that alkali Now silica and silicates me 
decidedly injurious, to all vegetables doubtless, but particulary 
to agricultural plants I say imjurious, the day has gone by 
for considering silica an essential, or useful, or even a merely 
amnoxiousaccessory A little examination of the plant-physiology 
shows that ıt is mjurious The organism tnes to get nd of it as 
speedily as possible—that ıs, at least to get ıt out of the way ef 
its geneial cuculation , 1t unfortunately has no meafis of casting 
1t off altogether Here, I need scarcely refer to the well known 
experiments which have, over and over again, conclusively 
shown that the grass plant does not require silica as a support- 
ing or strergthenmg material Now we come to see the use of 
hme in the clay soul, especially in the case of the cultivation of 
cereals and pastural grasses The hme added and mixed up 
with the soil acts on the soluble silicate of potash as 1t 1s formed, 
and combines with the silica, constituting, as I have already re- 
marked, the practically msolublesilecate of lime, which, of course, 
being formally indissolvable ın the soil, cannot pass into the 
body of the plant Tnerefore, the oiganism profits by its ex- 
clusion, and as a consequence so does the farmer The energies 
of the plant aie not spent in getting rid of silica if there 1s no 
silica to get rid of, and its ordinary processes of nutrition can 
progress unmterruptedly 

The breaking up of the soluble silicate? could be as well ac- 
complished by the perfect aeration of thé soil so that every 
particle could be constantly exposed to fresh portions of aerial 
carbonic acid aad oxygen , and thisis one great reasqn why fine 
deep tillage, where ıt 1s possible, so improves clayey soils, 
but of course a tillage that will bring about the perfect aeration 
of heavy clay, ıs all but impossible, therefore the advantage of 
judiciously using hme 

The soluble alkaline @licate whieh, when undecomposed, 
passes into the plant in the water-stream through the roots, 
1s evidently very saon spht up by the vegetable, aud the 
silica. combined with some substance, such as en aldehyde, 
and carned oa in solution in thi? state to the peripheries of 
the stem, &c., where, by the process of practically unrestrained 
evaporation, the compound 1s again sat up, the aldehyde going 
off into the air, and the solid silica Yemaming stranded im the 
cuticle and the other walls, gr occasionally even in the cavitfes 


of the epidermal layer . 


* Only the alavh metals, of which potassium rnd sodium are the only two 
that normally occur 1n soils, form sileates soluble in water 
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The stjoate of lime fogned ın the above reaction itself ulti- 

mately undergoes dgcompofition by natural water cont@ning 
carbonic acid, but the decomposition 1s always comple 

devolves entirely into carbonate of hme and free insoluble 
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OXFORD Prof Sylvester ıs }bojifing this term on the theory 
of numbers, nd its application $o the division of the circle into 
equal parts Prof Clifton and Mr Baynes lecture on electricity, 
and Mr Ike? on physical optics® Prof Odhng’s course 1s on 
ureas and uric acid, and Mr Veley is lecturing on physical 
chemistry 

Prof Ray Lankester is giving a general course on morphology, 
and Mr Minchig a special lecture on Echinoderms Dr W 
Benham has been appointed Demonstrator in the Morphological 
Laboratory in successign to Mr. P C Mitchell, who has been 
seleated by the University Extension authorities as one of the 
lecturers who are to carry out the scheme of scientific education 
adopted by the County Council of Devonshire 

An exammation for a Radcliffe Travellmg Fellowship will 
take place before the end of Term The Senior Mathe- 
matical Scholarship has been awarded to Mr A L Dixon, 
Worcester College 

CAMBRIDGE —The General Board of Studies announce the 
vacancy of the Lectureship in Advanced Morphology of In- 
vertebrates, caused by the appointment of Mr Weldon, FRS, 
to the Chair of Zoology in University College, London® The 
appointment ıs for five years, and the stipend £50a year Can- 
didates are to apply to Prof Sidgwick, Hillside, Cambridge, by 
Fepmafy 3 

Prof Macalister announces an introductory lecture on Thurs- 
gay, January 29, at noon, by way of inaugurating the new 
anatomical lecture-theatre His subject ıs ‘* The History of 
Anatomical Study in Cambridge ” 

Brof Roy announces six courses of lectures for the Lent and 
Eastei terms in pathology and bacteriology, to be given by hin- 
self in collaboration with Mr J G Adami, John Lucas Walker 
Student, Mr E H. Hankin, Fellow of St John’s, Dr A 
Gamgee, late Professor of Physiology at Owens College , and 
My E Lloyd Jones, Demonstrator of Pathology 

Prof Ewingewill lecture for the present in Sir George Stokes’s 
lecture-room at the new Museum He announces courses in 
strength of materials, theory of structures, mechanics, and geo- 
metrical and mechanical drawing 

The Botamc Garden Syndicate report that, while the new 
range of plant-houses, erected at a cost of £3000, has proved 
very satisfactory, it has been discovered that the remaiming old 
houses are in a hopeless state of decay, and cannot with advant- 
age be longer maintained. They propose that they be recon- 
structed at a cost of £2200 eè 

The Special Board for Biology report that, during thé five 
years ending Michaelmas 1890, the University’s table in the 
Zoglogical Station at Naples, for which an annual grant of 
4100 has been made to Dr Pohrn, has been occupied on eight 
occasions by Cambridge workers In view of the importance 
of the oppoitunities there offered, and of the recent extensions 
and improvements that have been made, the Board propose that 
the grant be renewed or a further period of five years 

Dr J Gnffiths, Assistant to the Professor of Surgery, 1s 
nominatgd an additional member of the Board fer Medicine , 
Mr W N “Shaw, of the Board for Physics and Chemistry , 
Mr S F Harner, of the Board for Biology 

Mr T Roberts and Mr cton, of St John’s, and Mr 
Wilberforce, of Trinity, are appointed Exammers m Natural 
Science, in connection witheh® University Extension Scheme 





SCIENTIFIC SERIALS 


Ameruan Four nal of Screrke, January —On the alternating 
electric arc between a ball and point, by Edward L Nichols 
Let two wires, forming the prana of the secondary coil of an 
alternate current transformef, be brought nearly into contact, one 
of them being aimed with a point, the other with a ball When 
the distance 1g such as to admut of a discharge between the two, 
a galvanometer in shunt around the ball and point will be found 
to indicate a considerable flow of cohtmuous current, the direc- 
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tion being that which*would result fion®a current flowing fiom 
the former to the latter This* phenomenon has*r&ently been 
subjected to experımert by Messrs Archbold and Teegle, who 
have determined the ghanges of electromotive force and current 
as the leng*h of the arc formed between the ball and point 1s 
increased Mr Nichols also describes some observations made 
by Mr C Caldwell, from which, it apgears{1) that the dis- 
charge from the ball (positive) leaves the latter in a direction 
normal to the surface, but that ıt enters the other termmal at” 
some distance from the apex ? {2) that the discharge from the 
point fposit.ve) leaves the eapex of the latter, but 1s deflected 
into a course nearly 45° from the axis, and reaches the ball 
obliquely at some point on its side —-Deformation of the Algon~ 
qun Beach, and birth of Lake Huron, by J. W Spencer —The 

ecımal system of measures of the seventeenth century, by Prof, 
J Howard Gore Evidence 1s adduced (1) that a priest, named. 
Gabriel Mouton, of Lyons, proposed a system of measurement, 
based upon the scaleeof tens, about 1665 , (2) that he dered 
his unit from the length of a minute of the terrestrial arc , 
(3) that he showed how this whit could be expressed in terms of 
the seconds pendulum —On the Clinton Qolitic iron ores, by A 
F Foerste —Effects of pressure on ice, by R W Wood, Jun 
A solid steel piston was turned to work aur-tight ın a cylindrical. 
cavity drilled in a block of cast-iron A small hole, like the 
vent of a cannon, communicated with the botfom of the cavity 
Ice was placed in the cavity, and the piston mserted Ata 
pressure of 44 tons to the inch, small cyéindrical pieces of clear 
ice spurted from the orifice To test at what pressure ice at the 
melting“point wouffl become fluid ag a mass, a similar iron 
block, without a vent, was filleg wath 1ce, in which were em- 
bedded several small bullets e pressures were carried ùp to 
twenty tons per square inch without the ice being reduced to a 
liquid state When this point was reached, fine je% of spray 
spurted ın all directions from the block of iron , the 1ce was afte. ~ 
wards found, however, to have had sufficient viscosity to support 
the weight of the shot It 1s possible, however, that the piston got 
jammed in the cylindrical cavity, and thus the ice might not be 
under the pressure indicated bythe gauge The experiments lead 
Mr Wood to the conviction that any theory 1s questionable that 
accounts for peculiar motions of glacial ice by supposing the 
existence of a layer of pressure-molten water beneath the mags 
—A review of the Quaternary era, with special reference to 
the deposits of flooded nvers, by Warren Upham The Quater- 
nary era, according to many authorities, began with the change 
from the mild Pliocene climate to that of the Glacial period, 
has continued to the present time, and must extend far into the 
future Mr Upham traces, ın a very concise manner, the suc- 
cession of events, glacial and fluvial deposits, and the changes 
in altitude and climate, from the beginning of this era to the 
present time —On the illuminating power of flat petroleum 
flames ın various azimuths, by Alfred M Mayer The flat 
flame of a Hitchcock lamp, in which combustion isemaintained 
by a blast of air driven against the flame by a fan moved by 
clock-work, and the flame of an ordmary petioleum lamp were 
experimented upon “The latter flame was suriounded by a 
chimney, the former was not so mclosed The following is a 
comparison of the candle-power of each flame at three of the 
azimuths at which photometric measures were made The angles 
were measured from the plane of the flat flame 


Azimuth Hitchcok flame Ordinary flame 
e 
o i . 98 66 
50 15 8 10 25 
9go 15 6 $ 10 6 


It therefore appears that the edges of the Hitchcock flame and 
the ordinary flame five, respectively, about 37,and 38 per cent 
less ght than the flat surface —On the physical properties of 
hard-rubber or vulcamte, by the same author Tke mean of 
twelve determinations of the coefficient of Imear expansion of 
vulcanite, obtained by means of a speeially d&ised piece of ap- 
paratus, gave tke value o 0000636, between the temperature at 
which the experiments were made, viz 0° and 18°C The 
cubical expansion of he substance 1s closely 1eptesented by the 
formula— 

U, = Vy + O 0001824 + b 000000252 
The sp&cific heat = 0 33125 The angle of maximum polariza- 
tion of a polished surface of valcanite was found to be 57° 29., 
Hence the index of refaction = 1 569% The diathermancy has 
also been determined —On som arkably dev@oped calcite 
crystals, by Lou, V Pirsson. ¢@ 

e 


* of the Thapry of Thin Elastic Strells ” 
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SOCIETIES ANQ ACADEMIES roids f of the Ardennes But in 1889one of them fad visited 
i this Jegion, and was then convinced that the porphyroids, 
° LONDON, which closely fesembled the rock of Sharpley, were felstones 
Royal Society, January 15 —‘‘ Note on the Present State | whig. had been rendered schistose by subsequent pressure 


By A E H Love, 
“MA, St Jotn’s College, Cambridge Communicated by 
Lord Rayleigh, Sec.R S % e 
This is a note 1a correction of the author's paper in Phil 
rans, A , 1888 In that papey yt was shown that, when no 
surface tractions are applied to the surfaces of the shel], the 
potential energy per unit area can*be expressed in the form 
AWW, + BAW, where 24 1s the thickness of the shell, and 
A and B are elastic constants The function W, depends on 
uantities expressing the extension of the middle surface, and 
W, depends on quantities defining the changes of curvature , 
and ıt was shown that it 1s impossible to satisfy the boundary 
conditions which hold at a free edge, except by taking account 
of fie term in W, A theory of the vilfiations of bells was 
therefore proposed in which the term in W, was retained, and 
the term in W; rejected, ze the @brations were supposed to 
depend mainly on theextension of the middle surface This 
theory was m opposition to Lord Rayleigh’s theory m Proc 
Lond Math Soc , 1882, which was founded on the supposition 
that the middle y.rface remains unstretched In December 
1888 Lord Rayleigh proved from general principles that the 
mode of deformation corresponding to the gravest tone cannot 
be included among the €xtens.onal modes , but itghas not yet 
‘been shown how, in any particular case, the boundary condi- 
tions can be satisfied oy apode of oscillation depending mainly 
on bepdgng The solution of ghe dificulty has, however, been 
recently pointed out by Mr Basset and Prof Lamb Each of 
these writers has proved that, in particular statical problems 
wlating to Cylinders, the quantities expressing the extension can 
be very small everywhere except ın the neighbourhood of an 
edge, and ¢here they may icrease with such rapidity as to 
secure*the satisfaction of the boundary conditions, the total 
potential energy due to extension, which varies as the surface 
integral of AW, over the middle surface, being, nevertheless, 
negligible in comparison with that due to bending, which vaues 
as the surface integral of ASW, There 1s little doubt that, as 
Ma Basset and Prof Lamb suggest, all this will hold equally m 
the case of a vibrating shell under ordinary conditions Some 
detailed corrections of the author’s previous paper were given 


Zoological Society, January 6 —Prof Alfred Newton, 
F RS. Vice-President, in the chair -~The Secretary read a 
report on the addrsions that had been made to the Society’s 
Menagerie during tne month of December 1890 —Mr Sclater 
exhibited some sketches made by Lieut W E Staus, R.E, of 
the horns of a large antelope, apparently new to science, which 
had been met with by the Emin Pasha Relief Expedition in the 
forest-distriet of the Aruwim: River —Mr G A Boulenger read 
the description of a new lizard of the genus Crenoblepharis 
obtained ın the Province of Tarapaca, Chih, by Mr A A Lane, 
which he proposed to describe as CteMoblepharis james: —A 
second paper by Mr Boulenger contained an account of some 
specimens of extinct and fossil Chelonians preserved ın the 
Museum of the Royal College of Surgeons —Mr F E Beddard 
gave an account of certain portions of the anatomy of the Kagu 
(Rhtnochetus jubatus) as observed ın specimens lately living in 
the Society’s Gudens —Lieut -Co H H Godwin-Austen, 
F RS, read a paper on the land-shells collected 1n Borneo by 
Mr A Everett, Mr Whgatehead, and others In this com- 
munication (the second of the series) the author gave a list of the 
species of the families Wonitide and Helicidee as known from 
Borneo up to the present time® He descMbed the anatomy of 
several species “and defined two new genera (Dukia and 
Lveretizay pointing out how they differ from previously known 
genera founded on anatomical characters 


“= 
Geological Society® January 7 —A Gake, FRS 
President, in the chair —The following comnfinications were 
read —On tne north-west region of Charnwood Forest with 
other notes, by the Rev E Hill and*Prof T G Bonney, 
FRS The paper contgins the results of a re-examination of 
the north-west region, when the authors had the advantage 
of usmg the s®& mech Ordnance-map, published sufce the 
gcSmpletion of their former work In this they had expressed 
the opinion. that the A of Peldar Yor and that of Hih 
Sharpley were somewhi ered pyroclastics, being much 
influenced by the non-igneous @rigin asserted r the ‘‘ porphy- 
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Theffresult ofgtheir subsequent work m Charnwood has con- 
vinced the authors that the rocks of Sharpley and of Pefflar Tor 
are in tne main of a like ougin and higory The mass of Bar- 
don Hull, where the quarries have foeen much enlarged, has 
also been studied, and some dgMils in the ‘sectidh formerly 
publ&shedhave been corrected he schistose bangs, on which 
the authors relied as marking Jorizons for stratigraphical pur- 
poses, prove to be zones of exceptional wush Th occurrence 
of a rock exactly resembling,that of Peldar Top 1s fully estab- 
lished Itas eatremely difficult to decide upon the gue nature 
of the iocks which are chiefly worked in the pit, but the authors 
remain of opinion that for most of them #$yroclastıc origin is the 
more probable Some notgs are added upon the relations of the 
holocrystalligee igneous and the sedimentary roks of the Fore t, 
upon the Blackbrook group, and upon the fragments and pebbles 
in certain of the coarser ashy deposits Some remarks are made 
upon the glacial phenomena exhibited ın the Forest region , Mese 
indicate that this cannot have been overridden by a great north» 
ern ice-sheet, and it does not afford the usual signs of the action 
of local glaciers At the same time it has been a centre of 
dispers.on for erratics, especially towards the south and south- 
west, these being found sometimes more than twenty miles away 

Hence, in the opinion of the authors, the erratics have been 
distributed by floating ice during an epoch of general sub- 
mergence Some minor ‘‘corrigenda” in the earlier papers are 
noted, with certain changes in the names of localities, bringing 
them 18to harmony with the six-inch map —-Note on a contact- 
structure m the syenite of Bradgate Park, by Prof T G 

Bonney The author described a specimen, obtained at Brad- 
gate Parx, showing a junction of the syenite and slaty*rock, of 
Charnwood The latter rock 1s very slightly altered , the 
former exhibits a number of grains of felspar and quartz set m g 
matrix which has now a ‘* trachytic,” now a devitrified structure 
He traced the former into the ‘‘mucrographic” structure 
observed generally in these syenites, and discussed tts sigeifi- 
cance Hais study of these structures in this and many other 
instances led him to infer that they generally indicated that the 
rock, at alate stage, had consisted of a mixture of previously 
formed crystalline grains and a viscous magma, that the tem 

perature of the mass had been comparatively low, that ıt þad 
cooled rather gradually, and that the’condition of the magma— 
2g one of very imperfect fluidity—had not permitted of free 
molecular movements among its constituents Thus this structure, 
together with certain others mentioned, might be regarded as 
indicative of ‘ crystallization under constraint ” The reading of 
these two papers was followed by a discussion, ın which Prof 

Blake, Di Callaway, Mr Gregory, General MacMahon, the 
President, and Prof Bonney took part —On the unconformities 
between the rock-systems underlying the Cambrian quartzite in 
Shropshire, by Dr C Callaway» In the course of a discussion 
on tHis paper, some remarks were made by Prof Blake, Prof 

Bonney, Dr Hicks, and the author 


Anthropological Institute, January 13 —Mr E W 
Brabrook, Vice-President, ın the char ——-Mr Lewis exhibited 
a specimen of the stone used by Admiral Tremlett to cut marks 
on the granite of which the Breton dolmens are composed — 
Mr R B Martin exhibited a fire-syrmge from Borneo —Mr 
C H Read exhibited some specimens of worked jade from 
British Columbia, and a bored stone from San Juan, Teoti- 
huacan —M:° J Edge Partington and Mr Ce Heape ex- 
hibited an ethnographical album of the Pacific Islands —Mr 
F. W Rudler read a paper on the source of the jade used fôr 
ancient implements ın Europe dhd America Its object was to 
call the attention of anthropologigts to certain mineralogical dıs- 
coveries which have bec made wifhin the last few years, and 
which tend to overthrow the well-known theory which suggested 
early intercomse wtth the East as the source of the jade objects 
found in the lake-dwellings of Switzerland,ethe prehistoric 
burial places of France and Germany, and the ancient Indian 
graves on the north-western coast of America Herr Traube, 
of Breslau, first recorded the ocqprrence of jade 29 setu at 
Jordansmuhl, m Silesia, and afterwards discovered it at the 
arsenical-pyrites workings at Reichenstem Rough pebbles 
have also been fgund in the valleys of the Sanmand the Mur, 
m Styna Dr M Dawson has described the occurrence of 
boulders of jade, partly sawn through, at Lytton and Yale, on 
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the Fraser River, and Listtenant Stoney has actually foufid the 
mineral 2% situ Åt the Jade Mountains, north of the Ñowak 
River, m Alaska The@ gliscoveries prove that, contfhry to 
general belief, jade does occu: ım the rocks of Europe ahd of 


North America, thus supporting the view so l@ng held Hy Dr 
A R Meyer, of the Royal Zoological Museum in Dresden and 
accepted in America not only by Dr Dawson, hut by Pr F 
W Cla®e and Mr Merrill, Mr Kunz, and others In Eng- 


land, most anthropologigs have hitherto inclined to the exotic 
rather than to the indigenas origin of the prehistoric jades 


Linnean Society, January *5 —Prof Stewart, Presideftt, in 
the chan —The President exhjbyæ a bunch of holly berres 
which were® remarkable for bling perfectly black mstead of 
red, but which in no other respect looked abnormal The 
pecuhanity was @&ttributed to the effect of a fungus —Mr J E 
Harting exhibited a male specimen of the wigeon (Azas 
penelope) which had beeg shot in Ireland, and which had a tassel 
of feathers about an inch m length gepending from the under 
side of the necke The explanation suggested wasgthat ıt was 
the result of a former shot wound, when the pellet, as often 
happens, plugged thegvound with feathers, and the skin had 
grown round and below the obstruction —A paper was then 
yead byD: P H Carpenter, on certain pomts in the morphology 
of the Cystsdee, which were admirably demonstrated with the 
aid of diagrams A discussion followed, in which Mr H Bury 
and Mı Bather took part —On behalf of Mr Thomas Kuk, of 
Wellington, New Zealand, the Secietary read an interesting 
report of a botanical visit to the Auckland Islands 


Royal Meteorological Society, Jan 21 —Annual Mee'ing 
—Mr W H Dines, Vice-President, in the char —Dr Triperead 
the Report of the Council, which stated that the progress of the 
Society during the past yea: had been of a satisfactory character 
Among the investigations carried on by the Society are the 
folfowing the organization of a large number of meteoro- 
logical stations, the observations from which are examined and 
reduced by the staff, and printed in the Meteorological Record , 
the regular inspection of these stations by the assistant secretary , 
the collection and discussion of phenological observations, and 
an, inquiry into the thunderstorms of 1888 and 1889 An ex- 
hibfiion of instruments is held annually ın March ‘During the 
year a.complete catalogue of the library, extending to 222 pages, 
has been compiled and published The library has so much 
overgrown the present hmited accommodation, that the Council 
have been obliged to consider the question of obtammng more 
commodious rooms, and have consequently inauguiated a “New 
Premises Fund?” which 1s being well supported by the Fellows 
—After the adoption of the Report, the Officers and Council for 
the ensuing year were elected ———At the ordinary meeting the 
following papers were read —Note on a peculiar development of 
cirrus cloud observed in Southern Switzerland, by Mr R H 
Scott, F R S —Some remarks on dew, by Colonel W F 
Badgley These are notes on observations which were made to 
discover whether all dew 1s deposited from the air, or if some 
also comes from the eaith and plants, and also what quantity 1s 
formed during the year The conclusions which the authoe de- 
duces from his obseivations are (1) that the earth always 
exhales water vapour by night, and probably a greater quantity 
by day , (2) that the quantityeof water vapour given off by the 
earth 1s always considerable, and that any variation in the 
quantity 1s mainly due to the season of the year, (3) that the 
greater part of the dew comes from the earth vapour, and (4) 
that plants exhale wafer vapour, and do not exude moisture 
The total quantity of dew collected on the author’s grass plates 


in the year was I 6147 ins A 


e. 

Entomological Society, January 21 —Fıfty-eıghth Annual 
Meeting — Lord Walsingham, F R S , President, in the chair — 
An abstract of the Treasurer’s a@ounts having been read by Mr 
H Druce, one of the auditors,.the Secretary, Mr H Goss, read 
the Report of the Council -1t was tffen anmounced that the 
following gentlemen had been elected as officers and Council for 
1891 —President, Mr Frederick DuCane Godman, FRS , 
Treasurer, Mr Robert McLachlan, F RS , Secretaries, Mr 
Herbert Goss and the Rev Canon Fowler, Librarian, Mr 
Ferdinand Grut , and as other members of the Council, Prof 
R Meldola, FRS, Mr Faward Saunders, Dr D Sharp, 
FR.S,Mr Richard South, Mr Henry T Stainton, F RS., 
Colonel Charles Swinhoe, Mr Geowge H Verrall, and the 
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Right Hon Tory Walsingham, FRS “It was also announced * 


that the new Pređdegt had appointed Igprd Walsingham, Prof 
Meldola, and Dr Sharp, VicesPiesidents for the. s@ssion 1891~ 
92 —Lord Walsingham, the retiring President, then delivered 
an address After alluding to some of the more ifbportant 
entomolcgical public&tions of the past year, and making special , 
mention of those of Edwards and Scudder 1p &menica, of 
Romanhoff in Russia, of the Oberthurs in France, and of 
Godmarm and Salvin ım England, tite Presfdent referred to Mi 
Moore’s courageous undertaking ın commencing hus ‘‘ LepRlop-e 
tera Indica,” on the lines adopted ın his “ Lepidoptera of Ceylon ” 
Attengton was then called to the unusual development during the 


ı past yea. of the study of those problems which have been the 
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object of the researches of Darwin, Wallace, Weismann, Meldola, 
Poulton, and others, and to the special and increas.ng hterature 
of the subject In this connection allusion was made to Mr 
Tutt’s ‘‘Entomologist’s Record and Journal of Variation,” to 
Mr Poulton’s valuable book ‘‘ On the Meaning and Use of the 
Colours of Animals,” and to the interesting and important pagers 
and experiments of Mr F Merrifield on the subject of the 
variation in Lepidoptera caused by differences of temperature 
After alluding to the Intern%tional Zoological Congress held at 
Paris during the past year, and to the “rules of nomenclature 
which had been once more reviewed and revised, the President, 
concluded by referring to the losses by death during the year of 
several Fellows of the Society and other en®mologists, special 
mention being made of Dr J S Baly, M lAbbé de Marseul, 
Mr Owen Wilson, M Lucien Buquet,gM Eugène Desmarest, 
Prof Heinzigh Frey, Dr R C R Jordan, Mr W S Dallas, 
Dr L W Schaufwss, Dı Hermann Dewyz, M Loms Reiche, 
and Herr Peter Maassen —A vote o@ thanks to the Piesident 
and other officers of the Soci@ty having been passefl, *Lord 
Walsingham, Mr Goss, and Mr Grait replied, and the 
proceedings terminated ° eo z 
PARIS 


Academy of Sciences, January 19 —M Duchartre fn the 
chair —On the estimation of mineral matters contained in vege- 
table moulds and on their 7é/e in agriculture, by MM Berthelot 
and G André The authors have previously described methods 
for accurately estimating phosphorus, sulphur, carbon, silica, 
aluminium, iron, soda, potassium, and other substances, in soi®, 
vegetable moulds, and plants They now devote special attention 
to the determination of alkalies and oxides, after eliminating 
silicates by treatment with hydrofluoric acid —-On the presence 
and ré/ of sulphur m vegetables, by MM Berthelot and G André 
The results of a series of experiments indicate, among other 
things, that the proportion of sulphur increases to the time of 
efflorescence, when it attains a maximum, and then decreases — 
Experiments on the mechanical actions exercised on rocks by 
gases at high temperatures and pressures and ın rapid motion, 
by M Daubrée The author has continued his researches on 
the effects produced upon rocks in contact with gas€s suddenly 
developed by means of such explosives as gun-cotton and dyna- 
mite Temperatures of 2500°, and pressures of 1100 atmospheres, 
thus obtamec, have been sufficient to fuse and pulverize the 
rocks expeiimented upon in avery marked manner Tne results 
lead M Daubrée to believe that the perforated pipes or diali dmes, 
diamantiferous, volcanic, 01 otherwise, and much of the sub- 
acrial dust and oceanic deposits are formed by such actions as 
he has obtained m the laboratory He also shows that rocks 
may acquire an apparenteplasticity under the ifluence of 


’ pressure —Contribution to the botanical history of the tiuffle , 


second note, Jefas, or the truffles of Africa and Arabia, of the 
genera Jer fezia and Tumana, by M A Chatm —Description 
and employment of the Encalyptys, by M Ch Naudm About 
eighty species of Eficalyptus have been culated at Thuret 
Of these fifty-six are described in a memoir presented by M 
Naudin The memoir will be of great service to applied botany 
—-Influence of dissolvents on the rotatory power of camphols 
and isocamphols, by M A Haller @f eleven dissolvents used, 
only methyl alcghol exercised an influence on the rotatory power 
of left-handed a-camphol The action exerciged by different 
liquids on left-hande@ 1socamphol appears to vary with their 
constitution, but 1s the same for each homologous series —On 
the destructior of sugar in the blood zx vitro, by MM R 
Lépine and Barral —Memorr on the constitutiog of albuminoids, 
by Dr H Arnaud —Observations of a star having a brightness 


; comparable to that of Regulus, and poses in the same con’ 
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stellation, by M®E Lescarbault (See of Astronomical 
Column )—Qésemé of lar observations made at the Royal 
Observatory of the Roman Collegé during the last six months of 
1890, byeM, P Tacchini (See our Astronomical Column )— 
Observations of sun-spots made in 1890 with the Brunner 
* equatorial @ 18 metre aperture) of Lyons Observatory, by M 
E Marchand ->A new gyratory apparatus, calléd the alternating 
gyroscope, by M G Gwe —Hn the telephonic reprodugtion of 
peeqh, by M E Mercadier —Researches on a sulphur deriva- 
5 of olen called Azzle pour rouge, by M Scheurer-Kestner 
—On the experimental production of exophthalmia, by M. 
H Stilling —On the vanations of the pelvis of Cachalots, by 
MM G Pouchet and H Beauregard —On the character of the 
conchological fauna of the Sahara, by Dr P Fischer M J 
Dybowski explored the environs of El Goleah last year, and 


® made a collection of land and water mollusks in the sub-fossil 


state These animals testify to the existence, ın relatively recent 
times, of ponds and watercourses in a region which may be 
takéh as a type of many others Theimhabitants of the 
neighbourhood have a tradition that at some,past age El Goleah 
was in the middle of a fertile and Well-watered region, and this 
opinion seems now toebe confirmed —On the development of 
larvas of Ascidie, by M A Pizon —On two new zoospores, 
parasites of the muscles of fishes, by M P Thélohan —On the 
presence of native gickel ın the sands of the Elvo torrent, near 
Biella (Piémont), by M Alfonso Sella, An examination of 
è auriferous sand from the Elvo torrent showed to M Sella small 
metallic grains consisting’ of native nickel associateg with iron 
The mineral 1s analogous to certam meteoricgrons, such as the 
‘Ovifak, but appears tobe qf terrestrial origin s 
ee e 
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THURSDAY, January 29 


‘Rovat Soctery, at4 30 —The Bakerian Lecture, “On Tidal Prediction 
Prof G H Darwn, FRS 

In®rirution of MECHANICAL ENGINEERS, at 7 30 —Annual General 
Meeting —On some Different Forms of Gas Furnaces Bernard Dawson 
On the Mechanical Treatment of Méu ding Sand Walter Bagshaw — 
Fourth Report of the Research Committee on Friction , Eapersments on 
the Friction of a Pivot Bearing 

ROYAL INSTITUTION, at 3 —The Little Manx Nation Hall Came 


FRIDAY, JANUARY 30 


AInsTITUTION_or MECHANICAL ENGINEERS, at 7 30—Annual General 
Meeting —On some Different Forms of Gas Furnaces Bernard Dawson 
On the Mechanical Treatment of Moulding Sand Walter Bagshaw — 
Fourth Report of the Research Committee on Friction, Experiments on 
the Friction®f a Pivot Bearing 

INSTITUTION or Civi ENGINEERS, at 7 30—The Counterbalancing of 
Locomotive Engines Edmund L Hill 

RovaL INSTITUTION, at 9 —On the Reyuvenestence of Crystals Prof J 
W Judd, FRS 
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Š SUNDAY, Fgsguary I ' 


Sunpay LECTURE Society, at 4 —The Life and’ Death of Worlds Mrs 
S D Proctor é 


MONDAY, FEBRUARY 2 
Society or Arts, at 8 —The Construction and gapabihties of Musical 
Instruments A gQ Hipkins 
ROYAL INSTITUTION, at 5 —General Monthly Meeting 
e 
a TUESDAY, FEBRUARY 3 
ZOOLOGICAL SOCIETY, at 8 3@%On the Question of Saurognathism of the 
Pici, and other Osteological Notes upon that Group Tg R W Shufeldt, 
CM ZS —On Two New Species of Parrots of the Genus Platycercus 


Count B. Salvadéri —On a Collection of Birds from Tarapacà, Northern 
Crit P L Selater, F R S = 


INSTITUTION or Cıvıl ENGIŞEERS, at 8 —Ballot for Members —Electric 
Mimng Machinery Llewelyn B and Claude W Atkinson ——At 9 — 
Reception by the President and Council . 

REYAL INSTITUTION, at 3 —The Structure and Functions of the Nervous 

e System, Part I} The Sping! Cord and Gangha Prof Victor Horsley, 
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CAL Society, at 8—The Geolo; f Barbados ané the West 

, Part I the Coral Rocks A J ei es Browne and Prof J B 

on —On the Shap Granite, A Harkerand§ E Marr 

LOGICAL @octeTy, at 7 —The Life-history of the Hessian Fly 

Freg@rick Enock —On some Recent Additions to the List of South African 

rfies Roland Trmen, F RS —Additions to the Carabideous 

Fadha of Mexi®&, with Remarks on Species previously Drache enry 
W Bates, F RS —Notes on the Genus Xanthospilopteryx, Wallgr 
Wilham F Kırby —On the Rhyncophoroys Coleoptera of Japan Dr 
Dayid Sharp, F R S —On Mimetic Resemflances between Spectes of the 
Coleopterous Genera Lema and Diabro! Charles J@Gahay 

Socizrgy of Arts, at 8 —Decimal Cfhage, Weights, and Measures J 
Emerson Dowson 
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Roya SOCIETY, at 4 30 

LINNEAN Sociery, at 8—On thares Ferns of Sikkim J Gammie, Jun 
—Life-history of Two Species of Puccmia A Barclay e 

Cremicat SOCIETY, at 8 

ROYAL INSTITUTION, at 3 —The Little Manxg¥ation Hall Caine 


FRID&WY, FEBRUARY 6 


GEOLOGISTS’ » rns at 7 30 —Annual Meeting —Further Notes on 
the Geological Record The President ` 
ROYAL INSTITUTION, at 9 —Some Applicatio® of Photography Right 

Hon Lord Rayleigh e 


SATURDAY, FEBRUARY 7 


GzorocicaL FieLn Cass, at 4 15 —The Gravel Beds of the Thames and 
its Tributaries in Relation to Ancient and Modern Civilization Prof H 
G Seeley, FRS 
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© THE BIRDS OF NORFOLE 


The Birds of Norfolhywith Remarks on their Habits, 
Migratton, did Loca aqirebutron By Henry Steven- 
son, F Lg Continued by Thomas Southwek, FZS. 
In 3 Volg (Norwich and Lowdon Gurney and Jackson, 
1866-90 ) 

ips Macy among all works of its kind has every- 

where been aggorded to the late Mr Steverson’s 

“ Birds of Norfolk,” from the appgarance of its first volume 

so long ago a® 1866 The second, which @fme out in 

1870, surpassed its predecessor in subjects of interest and 

happy treatment, so that great dismay naturally fell upon 

grnithologists when they came to learn about 1877 that 
the author’s health had given way, and that, though con- 
siderable advance had been made in the third volume, 
the prospect of the work being completed was imperilled 

So matters remained until 1888, when his eyes were closed 

ım death Thanks to Mr Southwell, the anticipated 

danger has been avoided To him Mr. Stevenson’s 
papers were intrusted, and so admirably have they been 
used, that but for the narrow “leads” of the continuation, 
antl thg constant reference to Mr Stevenson’s own notes, 
ont could hardly detect the change of hand, for that of 
the continuator 1s just like that of the original, “only 
more so”—by which Americanism we mean to imply 
that the good qualities which especially distinguished the 
two earlier volumes of “ The Birds of Norfolk” from other 
county ornithologies are intensified in that which ends 
the work 

‘What these good qualities are may need some setting 
forth, but firgt is the command of his subject shown by 
each of these gentlemen Too often it has been our lot, 
on taking up books of this kind, to find that whenever 

they depart from the mere catalogue the writer has a 

tendency to “slop over”—-which tendency he generally 

obeys, and we are indulged consequently ın matters 
which had far better be left to works which have not so 
limiteda scope It would ke easy to namea local orni- 
thology in which the author thought ıt expedient tò ın- 
clude a somewhat elaborate description of each species 
mefitioned—the descriptions being compiled from the 
standard authority on British birds, while others profess 
to give a list of the whole British avifauna, leaving the 
species not found ingthe particular district to which the 
book relates without comment, and their less educated 
readers gn bewilderment Or, again, an author may fill 
his book with figures that rather caricature than represent 
tHe subjects of which he ıs writing Mr Stevenson and 
his follower have been far wiser They take for granted 
that most of their readersewfll know#or be able to find out 
what the species treated of are like, and they occupy the 
space thus sayed with information můch more to the 
point, and thérefore of gre&ter value It may be said, 
and truly enough, that Norfolk is an exceptional county. 

It 1s not only proud of itsgirds and of its ornithologists, 

but ıt has two Museums that do it credit, and to journey 

either to Norvich or King’s Lynn’ 18 no great pilgrimage 
for any man or woman within its bounds to perform once 

a year or oftener As regards local treasures, the Norwich 
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Museum stands probably dirst in Europe, -cartainly we 
have none hke it elsewhere in Britain, for they cqnsist ın 
great part not merely of adventitious strangers from afar 


that have had the ill luck fo be immolated pn®arrival in , 


this inhospitable land (though | of these there is good 
store), 
times inhabited the cougty, though Jong since driven 
hence by agricultural opgrations and the like It 1s local 
specimens of this kind which are of real and not fanciful 
worth, though the ordinary “ collector” almost always over- 
looks the difference In the present work it 1s made very 
plain to those who know how to read and can appreciate 
the carefully-written histories given by Mr Stevenson and 
Mr Southwell of Species after species which once dWelt 
in Norfolk, or even yet occur there though in greatly re- 
duced numbers These histories are often fascinating, 
and always have an interest which no information subse- 
quently collected 1s likely to lessen, for in the first place’ 
such information ıs chiefly traditional, # that some por- 
tion of itis lost with the death of every ancient inhabitant, 
and, though, much has been saved®by the inquiries and 

exeitiops of Mr eStevenson and his ,itiends, there 1s no 
doubt that much more would Have ‘been obtained had 
simular efforts been set on foot earler The extinétion, 
as regards Norfolk, of several species which Jas taken 
place within the lifetime of men who yet survive is stm 
very imperfectly understood, though there 1s a notable 
exception ın the case of the Bustard, but this bird from 
its grandeur and certain other qualities attracted unusual 
attention, at least in East Anglia, though not enough in 
other parts of England to enable anyone to give the 
details of its extirpation ın such a way as they æte 
given by the authors of this work One would fain hope 
that the process of extermination has ceased, but that we 
believe cannot be, though it 1s plain, from much that ıs 
stated ın the third and concluding volume of “The Birds 
of Norfolk,” which we, in our present remarks, have m 
especial view, that it has been salutarily checked In 
the excellent account of the Great Crested Grebe—or 
Loon, to use its common Norfolk name—ywhich Mr. 
Stevenson wrote some thirty years ago, the extinction of 
that fine species was shown to be almost 1mmunent, and 
certainly there was sufficient ground for entertaining the 
gloomy anticipations which therein will be found Buta 
few years after that time, the first of the several Bird 
Preservation Acts, which the Legislature was induced to 
pass under the influence, brought to bear by the Close 
Time Committee of the British Association, came into 
operation , and this species, the ernament of so many of 
the meres and broad waters of Norfolk, was saved, as 
Mr Southwell 1s able joyfullyeto record in his picturesque 
continuation of Mr Stevenson’s mournft# history The 
Loon has even reappeared, he says, in some of he loca- 
liies from which ıt had long ago begn shot down— 
to make ladies’ muffs, be it remembered But this 1s 
not the only success of the Acts which he recounts 
He does not hesitate to ascribe to recent fegislation the 
establishment or re-establishmenteas regular and numer- 
ous breeders in the county of no fewer than four species 
of Duck, three of them at least being among those which 
are most highly esteemed for the fable. 
is still wanting All frequent? f the wilde and more 
desolate parts gf our coasts® in summer-time know the 

P 


But of native examples “of species which in old, 


Yet something® 
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ethe Norfolk coast to be perilous in the extreme 





6. 
rapture inspired by the sight ofa company of Sea-Swallows 
or Tefns as they pass along the shore with their graceful, 


dancinge flight Not so vew long ago this delightful 
spectacle ght be witnessed ın num®rous places, and 
there were many*spots*to which the observer ight be 


© led where he could, 1f so minded, be entertained for hours 


by watching their aerial evdiutions, for these were the 
chosen homes of these beautiful and wholly harmless 
creatures There, on secluded sand-hills, among the 
campion or the marram, could be found their nests, with 
the variously tinted and spotted eggs or the mottled 
down-clad young, while on the bare shingle itself might 
lw discovered by the trained eye the shght hollow con- 
taming the progeny of the smallest and most delicate 
species ofthe genus In days anterior to the Close Time 
Acts these spots Were commonly the scene of useless and 
biutal outiage on the part of the gun-bearing muscreant, 
and even now gt 1s evident that their sequestered position 
tempts the person who miscalls himself a natuialist, but 
1s generally a traffieker ın “ plumes,” to deeds of blood 
which he would be ashamed to own in decent society 
There ıs at pres@ht sgarcely any kind’ of nativé bird that 
need’ protection more st®ongly than the confiding Tern 
and all his kind Its home ıs on the shore, which 1s free 
to all then—be they honest or murdeirers—and it enjoys 
none of the protection which the law of trespass affords 
to dards which nest on land belonging to some definite 
proprietor It is plain, fiom the caution Mr Southwell 
shows in not naming localities, that he believes, and we 
think with reason, the prolonged existence of Terns on 
For 
ourselves, we cannot see why ıt should be in the power 
of any man—be he a blackguard or only a blockhead— 
to deprive his fellow-men of one of the most delicious 
sights of the sea-coast, simply because, by the common 
law of England, the foreshores are the property of the 
Crown, and he chooses to desecrate them for his own 

selfish purpose 
Those who study this volume will, however, find ın it 
much more than has been indicated by the preceding 1e- 
marks The portions relating to Swans will prove good 
leading to perscns of many taste The Swans of Nor- 
folk, if not so widely known as its Turkeys, deserve as 
much celebrity, as those will admit who have eaten a 
fatted Cygnet from the St Helen’s Swan-pit—the only 
Swan-pit, we believe, in England now in working order 
Here we héve a good desci#ption of it, and, more than 
that, an account of Swan-upping (z e the taking up of the 
young Swans) on the Yare—a very much larger affair 
than that which attract, Londoners to the yearly Swan- 
upping on he Thames, while tHe cmious subject of 
Swangmarks, which has so many charms for the anti- 
quary, ıs duly if not exhaustively treated Of more 
strictly ornthology@l interest, there 1s a valuable dis- 
sertation, by Mr Stevenson, on that Mysterious entity, 
the so-called “ Polish Swan ”—a subject on which Mr 
Southwell was already a chief authority, as he was on that 
of decoys The treatment of this last topic falling to his 
lot, he naturally refers his readers to his own Bapers—in 
the second editio of Lubbock’g “Fauna of Norfolk,” 
and in the secon Pe of the Transactions of the 
Norfolk and Norwich Naturalists’ Soqety—for the many 
particulars which it wowld have been us@less here to repeat. | 
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An opinion has obtained E d wisters of local faunas . 
th 
to lesignate a “strong list”—meaning thereby to enrol’ 
as many species in their wolk as by any excuse, and a 
liberal extension of the rules gf evidence, they could’ 
possibly include Our Shea Seton hate gone upon 
thé vewy opposite plan, 3 and@assuredly it 18 
Instead of welcoming Op the slightest testimony every 

report of the appearance of a misguided stfaggler, these 

naturalists of Norfolk haee not only required proof positive a” 
of the fact, but that its occurrence should be ffe from the 

tamt of human complicity Cong€uently, the lst of so- 

called 
all weak members, and whatever be its number, which we 
have been no moie careful to count than has,Mr, South- 
well, itis obviously to be accepted without hesit@tion , 
even stragglers from the Alps ‘or the Antilles, like the 
Wall-Creeper and the Capped Petrel—the latter being of 
more general than special mterest—since, after the re- 
searches of Mr Ober and Colonel Feilden, at its ancient 
homes in Dominica and Guadeloupe, there cannot be 
much doubt that ıt must belong to the category of extinct 
species like the Great Auk, the Labiado. Duck, the 
Phillip- Island Nestor, and many others—while the 
former will always be remembered for the share which 


ge right one | 


folk birds his again and agaig been weeded of | 


Gilbert White, of happy memory, took in cerbfying its ° 


first occurrence in England nearly one hundred years 
ago, and a /ac-szmzle of the drawing of two of its feathers 
sent to him by Robeit Marsham 1s here given 

We must not conclude our review without mentgning 


that this third volume of Mr Stevenson’s work contain « 


thiee beautiful plates by that unrivalled zoological artist, 
Mr Wolf, whose labous have now, alas! practically ° 
ceased, and these plates are enough to give the bopk an 
especial value That representing the? “Gulley” at 
Scoulton 1s a picture on which lovers of Nature will for 
ever fondly dwell Clever sketches of similar scenes 
have before appeared , but nothing of the kind appioach- 
ing the accuracy, or what 1s called “feeling,” has hitherto 
been published 

The reviewers giumble, after all this [praise, must be 
finally stated This work? has three faults It wants a 
map, showing the localities mentioned and indicating the 
natural districts of the county, so well described in Mr 
Stevenson’s introduction, 4nd an index of the’ local 
names of the birds, but worse than all, and absolutely — 
destructive to its existence, the third volume 1s bound ` 


. 


it 1s ad@antageous to diaw up what they are pleased -, 


. 


with wzre—wherefore let all buyers of ıt take warning,. ° 


and get it out of its case as speedily as possible to save 


pages so well worth preserving from hee effects of, 


co1rosion à 
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SCIENCE WITHOUT TEARS 


The Threshold of Saence By C R Alder Wnght, 
DSc,FRS (Londo C Griffin ahd Co, 1890) 


T was hardly to be expected that a chemist of such 
scientific distinction @ Dr Alder Wright would 
undertake to produce a new edition of a well-known 
popular wouk entitled “ The Magic of Science,” which was 
intended to amuse rather than to instruct its readers It 


s therefore not surpiising to find that, instead of pre- 
i e 
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e paring a new edigion o? this work, Dı Whight has 
compiled the present volume It iepregents a qom- 
promise between an ordinary text-book written to inslac 
and a glay-book written ¢o amuse Like” most còm- 
promises of the kind ıt ıs unsatisfactory It attempts an 
impossible, compinationy which fails to satisfy perfectly 
either those who wish to lea or those who want,to lay 
Dr Wright" refers in his prefa@e to the change in the 
school curritulum tha® has occurred during the last thirty 


e years throughethe introductiow of physical science, and 


he 1s in sy®apathy with those who are anxious to arrange 
a couse of instructi@e suitable for the mental education 
of boys and girls, most of whom may not become physic- 
ists or chemists, or indeed follow any professi in which 
physical sgience hasga special application Dr Wright 
quotes with approval a part of the second Report of the 
British Association Committee on Teaching Chemistry, 
m which stress is laid on the importance of teaching 
children the science of common things instead of trying 
to make them learn systematic chemistry and physics 
He thinks that this book, which he has named “ The 
Threshold of Science,” will to some extent furnish such a 
ecourse of instruction, while at the same time it will serve 
to amuse its readers, ig 
“ The object 1s to provide a kind of ‘ play-book,’ which, 
in addision to affording the means of amusement, shall 
alsé to some extent tend in the direction of that course 
of mental education advocated by the British Association 
ommiuttee , so that, whilst the juvenile philosopher finds 
pastime and entertainment in constructing simple ap- 
paretus and preparing elementary experiments, he may 
e at the same time be led to observe coriectly what happens, 
tq draw inferences, and make deductions therefrom ” 
While there ıs no doubt some truth in this statement, 
as we shall have occasion to point out later, yet ıt must 
be clearly understoo.l that this book ıs not suitable for 
ase in schools In certain cases ıt may serve in leisure 
time as a useful supplement to the systematic instruction 
of the school, particulaily by arousing inte1est in experi- 
mental work, but ıt can neve: ın any case form a substitute 
for it The fatal objection to the book from the educa- 
tional stand-point ıs the want of method ın its arrange- 
ment Dr Wright tells us tħat “not being written with a 
view to aid in‘ preparing for examinations,’ nor in accord- 
ance with any patticular syllabus of 1equirements, the 
subject-matter ıs not arranged ın any specially methodical 
order” The experiments often-have no logical connection 
with each other, and the explanations given of them are 
frequently so meag® that their educational value 1s ex- 
tremely small The book (of 390 pages) 1s divided into nine 
sections,¢vhech nominally relate to the“ States’of Matter,” 
‘Physical Changes of State due to Heat and Pressure 
and not accompanied by Chemical Action,” € Changes of 
State due to Solution not, accompanied by Chemical 
Action,” “ Solution and Separation fiom Solution by Ac- 
tions involving Chemical Changes,” “ @hemical Actions 
producing Change of State gvithout the Employment of 
Solvents,” “ Physical Adhesion and Allied Phenomena of 
Surface Action,” “ Effects of Heat upon Bodies, other 
than Change of State and @roduction of Chemical Action,” 
“Radiant Action—Visible Light,’ Radiant Action—In- 
visible Light”? Under these sections ase described a 
vauety of experiments, many of them quite popular in the 
gense that while they aie easy to make if the duections 
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given are closely followed, ft 1s impossible for a boy who 
knows no chemistry or physics to fully compiehénd the 
nature of the changes that have taken plage For e 
example, Expeithent 13 (ın all 404 experipfents are de- ` 
sciibed)senables a boy “to produce # gas smelling lke 
rotten eggs by double decomposition” Iron sulpfidee 
1s decomposed by hydrochforic acid Anyone will be 
able to produce the fas, but if he 1s ignorant of 
chemistry he will not be much wiser for the information 
“that double decomposition will take place, resulting in 
the evolution of the gas hydrogen sulphide whilst the 
complementaiy product iron chlozide will remain in solu- 
tion” If physical gcience is to serve the purpose ofean 
educational instrument, the principal object of making 
experiments should be to dscover facts and verify supposi- 
tions It ıs only when the learners are put, as far as 
possible, in the attitude of discoverers that the scientific 
method of 1easoning 1s acquired In schqpls, at all events, 
there should be no indiscriminate and haphazard experi- 
menting ° 

The unmethodical character of the book, which unfits ıt 
for schelastic purposes, might seeg to*recommend it as a 
play-bosk Butits stvle ıs far too didactic for Such a 
puipose,and some of the experiments are too difficult, 
others zoo costly, or for various reasons unsuif&ble I$ 
would be decidedly unsafe to allow boys, unfamihar with 
chemistry, to perform many of the experiments Ges¢ribed 
in this book except under competent supervision, the 
necessity for which 1s, however, not alluded to Exper- 
ments wıth hydrogen sulphide, chlorine, bromine, cyano- 
gen, and other poisonous substances, should be excludgd 
from a book which may be used by uresponsible boys 
who have previously received no chemical instruction 
and who are bent on amusement or mischief The pio- 
ductior. of luminous wiiting on a wall by means of a stick 
of phcsphorus “held by a towel or pair of tongs” 1s an 
operation by no means to be generally recommended, 
any mote than are other experiments with phosphorus— 
the smearing of the face and hands with a solution of 
phosphorus in oil, the manufacture of “Fefian fire,” 
a name given to its solution in carbon disulphide—all 
of which are attended with considerable dangei to the 
inexpe~ienced The highly ingenious device foi setting a 
“ pond or bucket of water on fire,” by means of potassium 
and ether contained m a jai which is plunged into the 
water, 1s anothe: operation not free from danger in un- 
skilled hands The,preperation of dry antmonia gas, its 
collection over mercury, and the demonstration of its 
absorptibility by ice, are opetations far too difficult for a 
beginrer to perform by himgelf, even if the cost of the 
mercury were nota hindrance The sane may be said 
of many other experiments E 

So much by way of criticism It seemed necessary in 
the interests of science to insist that thë book (for which 
a less ambigu@us title might have been found) ıs unsuit- 
able for schools, and in the interest of those who may 
use it as a play-book that some supervision and previous 
chemizal knowledge are desirable® 

For & boy who is receiving systematic® instruction in 
physical science at school, and whgse experimental per- 
formances at home can be to A supervised, the 
book -s admirably adapted, and such a boy will find ıt a 
fascinating as bell as an instryctive holiday companion 
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The vokime, on which Dr Wright has evidently bestowed 


A moie fey objection may be fakén to the de- 
e great pains, contains an astomshing antount of useful and 


„accurate ifosmation about common things, and the ex- 
treme ingenuit) of many pf the experiments deserves the 
dughest praise Teachers of elementary science will find 
in ıt much that 1s suggestive, eand many of the experi- 
ments, scmetimes slightly modified, might be profitably 


incorporated in a school course 


A work on the “Threshold of Science” m the educa- 
The 
task 1s a difficult one, and very few men have the originality, 
kngwledge, and scholastic experience which are alike 
Owing to several cir- 
cumstances, the value of instyiction iff the methods of 
acquiring “natural knowledge ” has not been fully recog- 
It cannot be expécted 
that much general progress will be made until teachers 
are provided with a book of this kind adapted for use in 


tional sense of the phrase has yet to be written 


necessary for its accomplishment 


nized in the school curriculum 


public schools WYNDHAM R DUNSTAN 





THE ZOOLOGĘAL RECORD FOR 1889 


The *Zoologecal Record for®1889 Edited by Frank E, 


Beddayd. (London. Gurney and Jackson, 1890) 


Tee the twenty-sixth volume of the “ Record of Zoo- 
is published by the Zoological 
ak y of London, and we have to congratulate the Secre- 
tary and Editor on the volume having been published well 
within the year 1890, the literature of which ıt treats belong- 


ical Literature,” 


ing to the year 1889 Possibly this welcome acceleration ın 
publication may be ın some measure due to the freshness 
of the recorders, to whom we would, however, venture to 
suggest that work of this nature, the value of which de- 
pends so greatly upon its accuracy, may be too hastily 
done We are too thankful for what we have received to 
be in a fault-finding mood, yet a very superficial glance 
over this volume reveals some evidence of a want of care 
which ıt would be 1ght, and we think easy, to avoid 

Some ghanges have taken place in the recorders, the 
work done last year by Mr W E Hoyle being divided, 
Mr P C Mitchell taking the Mollysca, Mr O H Latter 
taking the Brachiopoda and Polyzoa, and Mr S J 
Hickson the Ccelenterata 

The record of “ General Subjects,” compiled by Mr J 
A Thomson, is a feature added to the programme, as 
carried out under Dı Gunther gnd the Zoological Record 
Association, and to a certain exteħt ıt supplies a de- 


ficiency, nor could it be in better hands than those of 


the present recorder,, but, in order that there shall be as 
little as possible of duphtate refereaces in the volume, 
the Editor-im-thief should keep a watchful eye that works 
that are of nght treated of under the special subjects are 
not unnecessaridy referred to here Thus we think, for an 
example, that Ecker’$ “ Anatomy of the Frog” need not 
have been quoted twice, under text-books in the “ Gene- 
ral Subjects,” and under Ecaudata im the record of Rep- 
tila and Batrachia , eor need Mr A G Butler’s paper 
“ Insects supposed to be distasteful to Birds” have 

, “been quoted in full three times (General Subjects, Aves, 
and Insecta), and tire are very nfmetous mstances dike 
this Such records sete little othe: purpose than to test 
the powers of the recorders The “Record” 1s not a 
subject catalogue 2 
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par T from” uniformity ın the arrangement of the 
menfoirs in the record of the Reptiles and Batrachians, 
and of the Fishes, where, instead of the authors’ “names 
being arranged alphabetically, thyy are printed as they 
turned up in the recorders’ potes , perps, ms a very 
trifling blemish, may be mentioned the occurence of the 
footnote indicating that tte recorder had ngj seen the 
work indicated by an asterisk, which notice 1s not always 
attached to each record, and m some casegit ig attached 
when not needed The record of Iysecta 1s a wonderful 
piece of work, with its 849 references in chief Here, too, 
the most seful method of numbering alè the papers is 
adopted, so that a reference 1s found with a minimum of 
trouble : 

The index to genera recorded as new in this volume ıs 
most unfortunately incomplete , by some oversight the 
whole of the new genera to be met with among the 
Coelenterata have been omitted It may be also noted 
that the new forms described among the Alcyonaria in 
the “Narrative of the Cruise of the Challenger” have 
never as yet been alluded to There was not a column 


for “Travels and Faunistic” in the volume for 1885, ° 


the year in which the “ Narrative” was published, and 
probably the fact that new genera and species of Alcyo- 
naria were described in it escaped the notice of the then 
recorder of the group, but they were also unnoticed in 
the “ Record” for 1887, and in the volume now under 
notice they are again passed by, so that no trace of such 
remarkable genera as Callozostron, Strophogorgia, &c , 
will be found in the whole series of 1ecords 

We have called attention to these defects, as they may 
be easily rectified in future volumes, and because we 
think they are of such a nature that the, avoidance of 
them for the future lies in the hands of the Editor As 
suggestions, we might add that it 1s very desirable that, 
when possible, short but characteristic diagnoses of all the 
new genera should be given, of course, when these are 
founded for well-known species, the mere indication of 
this would suffice, but 1t would save many a weary search 
in out-of-the-way journals if such diagnoses of new geneia 
—a’, for example, we find m Mr Hickson’s record of the 
Coelenterata—were always given, and this used to be the 
general practice ° e 


OUR BOOK SHELF. 


Reports on the Mining Industry in New Zealand Pp 209 
(Wellington George Didsbury, overage Printer, 
1890 ) 

THIS volume of reports from the Minister of Mmes bn 

the production and condition of mining enterprise ın 

1889, to both, Houses of the General Assembly in New 

Zealand, 1s a continuation of similar reports which we 

have noticed In,previous yems As regards the principal 

items of production there a. appears to have been a shght 
increase in gold—-203,211 “ounces valued at £808,549, 
against 201,219 ounces and £ 801,066 in 1888 , but the coal 
raised has diminished by negrly 10 per cent , or from 

613,895 tons to 586,445 tons, Kauri gum, whichis next m 

value to gold among the totals, has also dimmushed from 

8482 tons an@ £ 380,933 value to 7519 tons worth £329,590 

The final result 1s that the value of mimerals raised was 

41,493,167 ın 1889, or a little less than in 1888, when 

it was £1,531,614 In addition to the native supply, 

> e . 
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128,008 tons of coal®se imported, mamly from New 
South Wales, But about 80,000 tons are exported, 
47,115 tons of which ate returned as going4to the United 
Kingdom It 1s not, however, shown what the \itter 
quant®y 1s, whether it 19 a special gas cdal or merely 
coal taken by steamers for English ports, 

The detailed reports¥rom the different districts contain 
some matters Sf general witerest, among which may be 
noticed th@use of dredgers tor rgising auriferous &rft trom 
the beds pf rivers, which has San successfully carried 
out by the Waipap8 Company on an ocean beach by 
a Welman centrifugal-pump @redger, about £300 worth 
of gold ®per week being saved from sand and gravel, 
yielding about 3 ins or sixpence in value per ton 
This dredger is not suitable fog lifting coarse material, 
and where the¢tuff contains stones above 3 1mghes across, 
the ordinary bucket and ladder system 1s found to be more 
advantageous Among the reducing processes noticed, 
th@ of Messrs Macarthur and Forest, for dissolving out 
*gold and silver by a weak solution of an alkaline cyanide 
and precipitating by filtering the liquors through granulated 
zinc, 1s the greatest novelty This ıs described ın several 
places, both under its own name and as the Cassel 
process, as ıt has been taken up by the Cassel Company 
of Glasgow ın place of the original, but defunct process 
of Cassel for chlorinating gold ores by the electrolysis of 
common salt 


Ast onomecal Lessons By John Ellard Gore (London 
eSutton, Drowley, and Co, 1890) 


WE Breet with pleasure all works that have for 
their object the exposition of the principles and 
efacts of astionomy, for this ıs the science which, 
perhaps above all others, 1s pursued for its own 
sake, and the end of the study of which ıs know- 
letige, pure and simple It 1s especially satisfactory to 
meet with works of this character when written by 
*practical men, hence we view with gratification the little 
book before us All astronomers are acquainted with 
Nr Gore’s astronomical labours, and to them the produc- 
tions of his gen need no recommendation As might be 
supposed, the best chapters are on “ Double and Binary 
Stars ” and “ Variable Stars” Other chapters deal with 
the figure and motions of the earth, the sun, and planets, 
and the measurement of tme We note that Mr Gore, 
while asserting that the nebulæ are probably masses of 
glowing gas, does not put forward the now exploded 
notion that nitrogen is one of the main constituents 
The book may well be said to be an easy mtroduction 
to larger and more advanced works on astronomy, and 
a useful guide to beginners ın the study of this fascinating 
science 


e 
Soap-Bubbles By C V Boys, FRS “Romance of 
Science Series” (London Society for Promoting 
Christian Knowledge, 1890 ) 

EVERYONE who Ñas attended lectures delivered by Mr 
Boys must have been struck by his ingenuity and zeal in 
desigrfingeand performing experiments ilu8trative of the 
subject he has under consideration 
work consists of a course of three lectures he delivered to 
a juvenile audience at thé London Institution, and the 
subject dealt with 1s ong 1% connegtion with which a great 
number of experiments can be performéd The author’s 
idea throughout has been, not to display a large number 
of hard experiments, but to perform, by means of the 
simplest apparatus (ın mény cases only a few pieces of 
glass, india-rubber tubing, and other simple things readily 
obtained), interesting and instructive experiments that 
may be easily repeated"by young people with a little care 
and patience In order to facilitate tne repetition of most 
of them, hê has added some practical hmts at the end of 
the volume, by the careful perusalof which the reader will be 
fully rewarded It is unnecessary to allude to the special 
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points touched on in the cq@urse of fese lectigs suffice 
it to say that the book ıs written ın simple and clear 
language, and illustrated with a set of excellen? wood- 
cuts We may note that the figure placed at the end can , 
be easily convested into a thaumatrope foreshowing the. 
fone and oscillations of drops 4f thé disk, made to 
rotate, be held up to a looking-glass, the drop will first 
appear to form, it then „gradually increases in bulk? 
changing its form all the time, at a particular stage 
a waist is formed, whith grows narrower and narrower 
until the drop falls The trouble of mounting the illus- 
tration in the specified way will be amply repaid by the 
interesting phenomena mentioned above 


The Canary Islands By John Whitfoid, FRGS 
(London Edward Stanford, 1890 ) A 


In this httle book Mr Whitford records the impressions 
produced upon him during a tour in the Canary Islands 
He has chapters on Grand Canary, Tenerife, La Palma, 
Gomera, Hierro, Lanzarote, and Fuerteventura, and as 
he wuites clearly, and displays a considerable power of 
observation, the volume should be of anterest even to 
readers who do not themselves propose to undertake a 
hke journey In his travels the authoi always had his * 
camera wifh him, and some of the results are seen m 
the pleasant wo®dcuts with which Ris descriptions are 


illustrated > 
e ee 
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LETTERS TO THE EDITOR, 


[The Editor does not hold himself responsible for oPoaggns ex- 
pressed by hts correspondents Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications ] 


A Remarkable Ice-Storm e 


In March 1884 I wrote to you in regard to a heavy ice-storm 
which we had experienced on the 7th and 8th days of that 
month, giving some statistics as to the thickness of the ice 
deposits on trees and as to the weight which the eatremities of 
branches were carrying Ican now report to you a more re- 
matkable storm of the same kind, the effects of which still con- 
tinue more tnan sixty hours after the storm has ceased , and 
there seems to be little hope that the morrow will give us an 
unclouded sun to loosen the casing under which the trees are 
labouring r 

Before sunrise on the 17th instant, a light snow began, with 
the wind blowing gently from the noith, the storm soon 
changed to a fine hail? which prevailed throughout tne day, and 
by sunset had covered the ground to the depth of some twa 
inches, then followed a iather heavy rain, the thermometer 
standing not far from the freezing-pomt The ram ceased fora 
while about eight o’clock, and I found that the amount of pre- 
cipitation reduced to water was I 25 inches Before midnight 
the rain began to fall again and the ice formed rapidly on trees, 
fences, wires, and everything that could hold a drop of water for 
an instant The amount of 1ain 1n the might, augmented by a 
httle drizzle and a hght snow on the following day, was o 67 
inch, making the total piecipitationeduring the entire storm 
192 nches Inte morning the appearance of everything out 
of doors needed but bright sunlight to make @ beautiful in the 
extreme, except for the feeling that many trees were maimed or 
ruined, and that the wires on which the community depends 
for hight and for telegraphic and gtelephenic communication 
were in a state of dire confusion “gut I can best convey an 
idea of the effects of the storm by giving the iesults of some 
measurements which I made on our College campus e 

The fence at the north side of the campus was decorated with 
icicles about eight inches long , the ¢rees were covered with ice, 
coating every twig and hanging in teicles, which were formed of 
course nearly vertically, but which, as the trées bent under the 
imcreasirg weight of the ice, stoodgout like fringes in every 

fig 
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rection One English elm, n feet high, touched the 

ground with its topmost brantas, its stem, 16 inches m 

diameter, carrige o 65 of an ifich of ice on its most exposed 
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side , the Seth of another tree, Waving a diameter of 1 4 inches, 
carriedo 60 inch ofice Twigs at the extremity of the branches 
of more spieading elms carried enormous loads of ice One 
twig having a diameter of o 07 1mh was increased by the ice to 
1 12 mches ,*another of the same diameter was incieased to 
126 inches, ånd ene ofgo0g inch diameter was made 1 32 
inches, that 1s to say, these twigs were callying respectively 
® fifteen, seventeen, and fourteen umes their thickness of ice 

Two connected twigs, tahen from’one of these trees, about six 
teen inches long and weighing by themselves less than half an 
ounce, carned a little over a pound of ice, that 1s, they sup 
ported about thirty-five times ther own weight A few frail 
stems of weeds standing up from the ground cared 1elatively 
still larger amounts of ice One which had a diameter of 0 05 
inch had become mcreased to I inch, or by nineteen times its 
sıze , and one of o 07 inch measured 1 23 mches, showing a gain 
of bout seventeen times its size, anda Bush like weed, which 
weighed about a quarter of an ounce, was sypporting eleven and 
a half ounces of ice e 

When the ice had,been on the trees for more than thirty 
hours, and there may have been a little melung, I made two 
sadditional observations as to the weight of the ice On one 
twig of an elm-treg, itself weighing a decided fraction less than 
three-quarters of an ounce, there was found to be ice weighing 
over twenty-eight ounces , and on another, having a weight ot 
three-eighths of an ouħce, there was ice weighigg more than 
nineteen ounces and a half, that is to say,gin the one case the 
extremity of a biancl@ wag carrying at least forty time its own 
weight, and in the othe: case §fty two times its own weight of 
frozen water 

The most beautiful piece of 1ce work on the College grounds 
avas show by a wne net running east and west, and placed for 
a guaid at the end of a tennis court on the lower campus The 
wire, ofabout o 04 inch in diameter, was woven into hexa- 
gonal“meshes, of which the houizontal sides were about an inch 
Jong, those meclmed to them being longer The wire was 
covered with ice to a thickness of about 1 06 inches, and from 
each of the honzontal sides hung an icicle curving shghtly to 
the south, owing to the influence of the wind, and so standing 
fme of the wne below, and attaming a length of 24 or 3 inches 
It was a wonderful specimen of the beauty of Nature’s work 

The figures given above, compared with those recorded in 
March 1884, stow that this has been a heavier storm than the 
former In that case the largest proportional measurement of 
ice upon the twig of a tree gave an increase of but nine times 
the original diameter, and the largest amount of ice which I 
found on an upright weed-stalk was about twenty times its own 
diameter, while the weight of ice attached to ten ounces of twigs 
from a tree was less than seventy ounces This storm, while it has 
recalled the lesser though 1emarkable 1ce-storm of March 1884, 
has also r€vived the memory of a storm of the same kind at 
Christmastide ın 1855 

Perhaps I should add that, as the ice gid not fieeze on twigs, 
or stalks, 01 wires so that the cross-sections would be circular, 
the measurements made were those of the largest diameters in 
the several instances SaMUEL Harr 

Trinity College, Hartford, Connecticut, USA, 

January 20 


. eo 
The Bursting of a Pressure-Gauge 


AN accident caused bythe bursting of a presswe-geuge at- 
tached to a compressed oxygen cylinder has recently come under 
my notice As there are seven] posnts copnected with it which 
may be of inter@gt to those who use the oxyhydrogen light ın 
their scientific work, I ventwe to send you a photograph of the 
remarns of the apparatus, and a short description of the different 
parts 

The accident appears %o have been brought about by the 
inside of the curved Bourdon tube giving way® The fuston of 
the metal being caused by the :mpact of the gas, about 35 cubic 
feet of* oxygen escaped, the initial pressure was 115 atmo- 
spheres The sciew valye which formed part of the cylinder 
was fully open, so that the whole contents must have been dis 
charged very quehly The particles of metal which were shot 
@ut from the apparatus were found to be nearly quite spherical 
in shape , fragments of lass and metal fused together were aiso 
found ‘The metal seem ve been heated to fusion, in the 
same way aS meteors are, by ar-friction For some time pre- 
vious to the accident the gauge had been exposed to a fat gieater 
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piessure than that at which ıt gave waye The stopcock and 
rubber tube legding to the jet were uninjured , from this it may 
be igferred that the hydiogen used m the jet, which was a blow- 
thidugh one, gad nothing to do wyth the bursting of the gauge 
The myury done by the accident was, fortunately, not $f a vay 
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1, a part of the brass case orginally circular ın shape 2, the ring whack: 
held the dial in its place 3 the pressure-gauge The arc shaped piece 
at the top 1s a part of the Bourdon tube the inner curved surface 1s 
blown outwards , the outer surface is but little mured 4, part of thë 
cast tron case of the instrument this was driven edgewise into a pine 
plank to the depth of about x quarter of an inch 5, the union nut for 
connecting the gauge and regulator to the cylinder ‘This is deeply tut 
away by fusion 6, the disk of the regulator, partly fused 7, a mass 
of fused brass found attached to the disk 8, the dial The gun metal 
hose of the cy lirder was fused away to the depth of three-eighths of ap 
inc 


serious character, as the larger fragments missed the assistqnt 

Some pieces of the case penetrated a plank tqa considerable 

depth A surilar accident has recently taken place m the north 

of England, attended with very serious injury to the person 

using the apparatus FREDERICK J SMITH 
Trinity College, Oxford, January 15 


The Darkness of London Air 


LONDONERS need not be surprised to find black fogs when it 
15 a fact that tons of soot floaten the atmosphere every day 
Hopfng to get some fact on the subject, I collected a patch of 
snow, equal one square link, that had lain from November 27 
to December 27 last, and from which I obtamed two grains of 
soot Now, supposing London“to cover 110 square mules, it 
would produce 1000 tons of scot Image a month’s allowance 
being drawn off yn a line by 1000 horses! The line would extend 
to about fom miles m length GEORGE WHITE 

7 Mildmay Grove, Canonbury, N ° 


A Swallow's Terrace e. * 

AN explanation of the curious construction which I desenbed 
in NATURE of Novembe: 27 (j@ 80), has been suggested to me 
by Mı Vernon Harcourt, in whgse boat-house it was built It 
1s as singular as bhe conf1uction itself, and, whether right or not, 
is probably worth the attention of naturalists 

Let me say befoxehand that the ‘terrace ” extends foi nearly 
two feet along the beam at one grd of which the nest is placed , 
that ıt consists of a layer of mud covered with dry grass, and 
that ıt 1s perfectly neat and finished throughout No one who 
has seen ıt could possibly call it, as Mr R H Read does in 
your issue of Decempei 25 (p 176%, “an unusually straggling 
nest of the swallow ’ I entirely agree with Mi Harcowrt in 
beheving it to Pave been built for some special and definite 
purpose 

Mr Harcourt tells me that last summer the birds used to perch 
on two tie-beams which cross the boat-house just over his boat,» 

ê 


> o 


> è 


r 
. 


. 


? 


FEBRUARY 5, 1891] 


MAT URE 


° 319 
SE SAN ES A 





and that their droppings made the boat ın such a mess that he 
® had the surface of*both beams smeared with tar Later on, the 
“‘terrace” was observed, occupying the sutfacegof the beam 
alongside of the nest , but ıt did not strike Mr F¥arcourt at the 
time that there could be any relation between pilus and the 
tarrin 
The inference, however, 1s, that the definite object of the 
t‘ terrace ” was ethe: to anucipate the tarring of that particular 
beam on which th® young birdy must necessarily perch as soon 
* as they were able to leave the nest, or else to obliterate®iny 
traces of tar which they themselyes may have left there after 
perching inadvertently dn the tarred beams In either case, 1f 
there ıs really gny relation betwgen the ‘‘teiace” and the 
tariing, iteseems likely that the bnds, having to meet an 
emergency, displayed a very unusual degree of reasoning power, 
and adapted means to €M in a very ingenious way 
Oxford, January 29 e W WARDE FOWLER 
bad 


. The Crowing of the Jungle Cock 


Le@ the letter in your last issue (p 295), in which Mr Forbes 
endeavours to controvert my statement with reference to the 
crowing of jungle fowl, his account 1s extremely vague and 
indefinite He admits he did not secure the bird, and omits 
to name the species, he cannot say ıt was a pure-bred 
jungle fowl, and according to his account the voice was ‘f con- 
siderably thinner ın volume, more wiry, and higher pitched ” 
I have no doubt that there arein Timor plenty of common fowls, 
and knowing how readily they will cross with the jungle fowl, I 

*think it highly probable that Mi Forbes may have heard the 

crow of a hybrid hybrids aie, ın some places, as commtn and 
wild as the pue breed Waid caught hybrids are frequently 
brought here and offered as pure-bied birds 

I havê had from time to time ım my keeping all the known 
species of the genus Gallus, and have bred from most, 1f not all 
@f them, and have had ample opportunities of listening to their 
various calls and crowing fiequently uttered durmg their breeding 
season, and I must say none of them can fanly be compared 
wit# the loud, fine, clear crow of our common barn-door cock 

A D BARTIETT 
, Zoological Society’s Gardens, Regent’s Park, 
London, N W , February 2 


Qn the Flight of Oceanic Birds 


THE very interesting letter of Mr David Wilson-Barker under 
the above title n Nature of January 8 (p 223) leads me to 
say that during a recent voyage to Ivigtut, Greenland, I very 
often observed in the flight of the Arctic tern the same use of 
wings and tail which Mr Wilson-Barker saw in the flight of 
the sooty albatross I furthe: noticed that the terns very re- 
quently made use of their feet in steermg a course through the 
alr 

It was a common thing for ® tern to poise itself on a windy 
day directly above the taffrail, and hold that position, regaidless 
of the speed of the vessel, for from eight to ten minates, 
examining, the while, everything abaft the house, apparently 
with a critical eye When satisfied with the inspecticn, it 
would with a quich motion lower one of its black webbea feet 
down with the web across the line of flight The effect of this 
was eaactly lıke that ofa ship’srudder When the left foot was 
drooped, the bud tu Red to port, when the right, to starboard 
If the foot were lowered but a trifle, as sometimes was done, the 
bird turmede but slightly, when lowered straigt down and 
spread wide out, the bird turned almost as 1f on a pivot 
° When the bud was sailing beside the ship, a foot was some- 
times used to correct the couse, which had been altered ap- 
paiently by a flaw or eddy tp the wind caused by tke sails 
OF course, the wings and the tail wer® very aften used in con- 
junction with the foot, but I neve: saw the feot used when the 
bird was flying by flapping its wings continually 

New York, ganuary 21 e Joun R SEARS 








A Rare Visitor 


JUST before the recent thaw I observed a watei-rail searching 
for food ın my garden It approached within a few yards of the 
house, and showed very litle timidity It rgappeared on two 
subsequent days, and was also seen in adjacent gardens , but it 
finally left when the frost was completely gone 
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It 1s so very unufual*to be visited by so&hy a*bird that I have 
thought the incident worth recbrding as an imdieatfn of the 
severity of the 1ecent frost 

My house 1s in the suburbs of Reading 

Craven Road, Reading, January 30 


OA SHRYBSOLE, 
e 





The Erosive Action of Ffost 


A SOMEWHAT striking ulustration of the erosive actor? of 
frost was to be seen on a resérvoir (North Wales Paper Com- 
pany’s) near here a few day@ago The reservoir—a fairly large 
one—is supphed by a stream entering at its uppe: end, and 
duiing the late severe frost was covered with ice to a thickness 
of about 8 inches, the ice being firmly attached to the mud and 
soul of the banks, especially ın the narrower parts Wath the 
thaw, about ten days ago, came a very heavy fall of rain, which 
resulted ın the depth of water ın the reservoir being raised some 2 
feet Thesheet of iceethen floating on thus increased surface Wea 
torz away for long distances the adjacent mud and soil to which 
it was attached, and to such am extent that the contour of the 
banks at the narrowe1 portion of the reservoir was completely 
reproduced by a band of soi] from one to two feet wide fringing 
the sheet of ice, and upon which were growing many plants, : 
grasses, &c As the ice melted, this material would seiiously 
assist the silting up of the reservoir, and no doubt similar action 
has taken place in other cases HTM 

Flint, North Wales, January 31 
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Skeleton of BrachycePhalic Celt 


e 

Last November, whilst some excavations were going $n in 
the back premises of a house in Albion Road, Dunstable, a 
human skeleton was lighted on, resting on the nght%side, with, 
the 11ght hand to the face, and the knees drawn up in a crouching 
manner 

It fortunately happened that the tenant of the hous® had, 
some time before, seen two contracted skeletons of Celts in my 
possession, and he saw that the skeleton newly uncovered was 
probably of the same class with mine He therefore called 
upon me at once, and as I happened to be at Dunstable, I re- 
turned with him to the spot and superintended the 1ecovery ef 
the bones 

The grave was about 5 feet deep, dug into the chalk rock, 
the head of the skeleton was to the north-east, the grave was 
filled in with clean, white, small, chalk rubble containing a 
considerable number of non-human broken bones and a few 
teeth 

Close to the femora of the man, on the mferio side, were two 
hoin-cores of Bos dongzfi ons, each attached to part of the shull, 
and taken fiom different individuals Near the horn-cores were 
two whitish oval pebbles about the size of a bantam’s egg and 
a small piece of Romano British pottery No flint €mplements 
or flakes were 1n the grave 

As the interment wag ın chalk roch, with the body covered 
with fiagments of clean chalk, the bones when found were 
perfect ın form to a remathable degree Of course, how- 
ever, the remains were quite flat, with the skull crushed in and 
the lower jaw and most of the large: bones broken On touch- 
ing the maaillary bones, all the teeth dropped out All the 
pieces of bone were bittle, and somewhat soft After careful 
cleaning, diying, soakang 1@ thin hot gelatine? and conjoining 
with shellac dissolved in spirit, 1t became possible for me to 
1epair and replace nearly every bonee-including all the vertebræ 
—in position Š 

Virtually the skgleton is pęfect, “no bones are missing, 
except one clavicle, a few of the small bonesgf the hands and 
feet, and the small terminal bones of the sacrum Only one or 
two teeth are deficient The skeleton represents a man of early 
middle life, and of considerable musculai strength, the height 
of the man when alive, as deduced @gm the femora, was 5 feet 
72 inches e 

Mı A Smith Woodward, of the British Museum, South 
Kensington, has kindly looked over and compated sonfe of the 
smal] pieces of non human bone and the teeth found in the grave 
covering, many of these he has dete:mined as belonging to 
Bos lorgificns, others to Equus, &c ° 

The two othe: Celtic sheletons mentioned at the beginning of 
tbis note were dug up èy me in 1887, Wy permission of a fai mer? 
from two rumed, round tumuli imgg,S¢id on Dunstable Downs 

One 1s the crouching skeletor of a girl from 18 to 25 years of 
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age , heigl When ahve 4 feet t14 inches, interred on right 
side, 1@ front of the girl were the fragmentary bones of a child 
under 5 years ofage Arranged round the body of the gul— 
one of the, Bronze Age dolichocephali—were 158 chalky fossil 
Echim (86 of these were perfect, the remainder were broken 
examples), together with a gtone muller, several scrapes, a few 
cheyron-marked fragments of a British pot, and other articles 

e other skeleton 1s that of a boy or girl—one of the brachy- 
cephali—interred on the left sdg with knees drawn towards 
chin, age about 14 years, height when al:ve, 3 feet 74 thches 
A few flint flakes, and many fragments of Brittsh pottery were 
in the grave Near the mght hand was a nodule of iron 
pyrites 

Numerous bone fragments belonging to Bos longifrons were 
in the covering material of both the latter graves 

I have a femar, humerus, and a few other bones of a fourth 
Ce™ from the floor of a British hut on Blow’s Downs, Dun- 
stable , several flakes and a scraper were , with the skeleton, 
together with a block of pyriteseand a metatarsal bone of a 
horse The human fepur shows the height of the living mdi- 
vidual to have been 5 feet 10 inches I was not in time to 
secure all this skeleton, more than one-half, mcluding the 
skull, was shovelled with chalk into a lime-kiln. 

Towards the end of last month (January), whilst opening four 
presumed Saxon (English) graves on a hill at Chalton, near here, 
I noticed that one of th® extended skeletons had put one leg, 
the left leg had been entirely removed at the hip during life, or 
before burial I coull seg no difference in tfe conditio? of the 
two agejabula I took a small @rroded iron knife from the front 
of two of the skeletons just where a strap would be bound round 
the waist Three bodies were interred with the head to the 
west, the Murth with the head to the north I have preserved 
the femora, humeri, and skull of the last mentioned , the skull 
exhibits gyery tooth sound and perfect in both jaws 

Dun€fabie WORTHINGTON G SMITH 


TIDAL PREDICTION? 


AT most places in the North Atlantic the prediction of 

high and low water 1s fairly easy, because there is 
hardly any diurnal tide This abnormality makes it 
sufficient to have a table of the mean fortmghtly inequality 
in the height and interval after lunar transit, supplemented 
by tables of corrections for the declinations and paral- 
laxes of the disturbing bodies But when there ıs a large 
diurnal inequality, as is commonly the case in other seas, 
the heights and intervals, after the upper and lower lunar 
transits, are widely different, the two halves of each 
lunation differ much ın their characters, and the season 
of the yea®has great influence Thus simple tables, such 
as a applicable in the absence of diurnal tide, are of no 
aval è 

The tidal information supplied by the Admuralty for 
such places consists of rough means of the rise and ın- 
terval at spring and neap, modified by the important 
warning that the tide 1s affected by diurnal mequality 
Information of this kind affords scarcely any mdication 
of the time and height of high and low water on any 
given day, and must be almost useless” 

This is the present state of affairs at many ports of 
some impoitance, but at others a specially constructed 
tide-table for each d&y of gach yea: 3s published in ad- 
vance A spel tide-table is clearly’ the best sort of 
information fo. the sailor, but the heavy expense of pre- 
diction afd publication is rarely incurred except at ports 
of first-rate commercial ymportance 

There is not any amthmetical method in use of com- 
puting a special tide-table which does not involve much 
work and expense The admirable tidg-predicting instru- 
ment of the Indian Government renders the prediction 
comparatively cheap , fet the mstrument can hardly be 
deemed availahJe for the whole world, and the gost of 
publication 1s so considerable that the instrument cannot, 
ér at least will not, used for many ports at remote 

1 Abstract of®the Bakerian Yuste, delivered on January 29, by G H 


pomy F RS, Pluman Professor gid Fellow of irmty College, Cam- 
ridge 
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places It 1s not ımpossıble, to, Phat pational pride may , 


deter the naval authorities of other nations from sending 
to London fof their predictions, although the instrument 
may be usedgon the payment of certain fees 

The object, then, of the p&per was to show Show a 
general tide-table, applicable for all time, may be given 
in such a form that anyone with an elementary know- 
ledgg of the Mautecal Almapfrac may, ın'a few minutes, 
compute® two or three tides for the days on“which they 
are required The tableg are also to be,sych that a 
special tide-table for any year may be computed with 
comparatively lıttle trouble ° 

Any tide-table necessarily depends on the fdal con- 
stants of the particular port for whiele ıt ıs designed, and 
it 1s supposed ın the pager that the constants are given 
in the harr@@nic system, and aie derived ffom the reduc- 
tion of tidal observations 

The complete expression for the*height of -water at 
any time consists of a number of terms, each of wlftch 
involves some or all of the mean longitudes of moon, sun,* 
lunar and solar perigees, there are also certain cor- 
rections, depending on the longitude of the moon’s node 
The variability of the height of water depends princi- 
pally on the mean longitudes of the moon and the sun, 
and to a subordinate degree on the longitude of lunar 
perigee and node, for the solar perigee is sensibly fixed 
There are, therefore, two principal variables, and two 
subordinate ones ‘This statement suggests the con- 
struction of a table of double entry for the variability of 
tide due to the principal variables, and of correctional 
tables for the subordinate ones, and this is thê plan 
developed in the paper 

The tide-table finally consists of the interval aftere 
moon’s transit, and height of high and low water, together 
with corrections depending on the longitude of the moop’s 
node and on her parallax, computed for every 20m of 
moon’s transit, and for about every ten days in the year 
Each table serves for the two times of year at which the 
sun’s longitude differs by 180°, and they may be used with- 
out interpolation š 

It was hoped that less elaborate tablesemight have 
sufficed, but ıt appeared that, at a station with very 
large diurnal inequality, the changes during the lunation, 
and with the time of year, in the interval and height are 
so abrupt and so great, that short tables would give very m- 
accurate results, unless used with elaborate interpolations 
It 1s out of the question to suppose that a ship’s captain 
would or could carry out these interpolations, and it 1s 
therefore proposed to throw the whole of that work on to 
the cémpute: of the table 

Such a paper as this 1s only complete when an example 
has been worked out to test the accuracy of the tidal pig- 
diction, and when rules fo. the arithmetical processes 
have been diawn up, forming a complete code of instruc- 
tions to the computer 

The port of Aden was chosen for thg example because 
its tides are more complex and apparently irregular than 
those of any other place which has been thoroughly 
treated 6-9 

The arithmetic of the example was long, and was re, 
arranged many times An ogdinary compute: 1s said to 
work best when he 1s ignorant of the meaning of his 
work, but in ths kım of terftative work a satisfactory 
arrangement cannot be attained without a full compre- 
hension of the reason of the method The author was 
therefore fortunate in securing,the enthusiasgic assistance 
of Mr J W F Allnutt, and expressed his warm thanks 
for the laborious computations carried out After com- 
puting fully half the origmal tale, Mr Allnutt made a 
comparison for the whole of 1889 of predictions made by 
the new tables with thdse of the Indian Government 
Without going tto the details of this comparison, 1t may 
be mentioned that the prebable erro: of the discrepancy 


between the two tables was 9m ın time, and 12 inches , 
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e in the height ofehigh watts , that there were reasons to 
expect some systematic difference between, the two cal- 
culations, and that all the considerable ekors of time 
fall on those very small pses of water which are of 
frequen occurrence at Aden 

Two other comparisogs were also made, one with the 
Indian pregictiqns of 1887, and the other with actuality of 
1884 In the latter case, Shen a few very small tigles 
were omitted, the probable erroravas 7m ın the time, and 
14 inches m height .It 1s cohcluded from these com- 
parisons that, with good values for the tidal constants, 


* the tabley leaf to excellent prédictions, even better than 


are required for nautical purposes 

It 1s probable that®fhis method may be applied to ports 
of second-rate importance, where¢heie are not sufficient 
data for very Sccurate determination of the“€idal con- 
stants Suggestions are made for very large abridgment 
of the tables in such cases, accompanied, of course, by 
loss of accuracy. 

* The question of how far to go in each case must depend 
on a variety of cucumstances The most important con- 
sideration 1s likely to be the amount of money which can 
be expended on computation and printmg , and after this 
will come the trustworthiness of the tidal constants, and 
the degree of desirability of an accurate tide-table The 
aim of the paper was to give the tables in a simple form, 

“and if, as seems certain, the mathematical capacity of an 
ordinary ship’s captain will suffice for the use ðf the 
tables, whether in full or abridged, the principal object in 
view has been attained 





. THEORY OF FUNCTIONS! 
I 


. THE papers ın Herr Schwarz’s “ Gesammelte Abhand- 
lungen ” range over a wide field But varied as the 
sabject-matter of the papers 1s, most of them have an 
mternal connection which lies in profound study of the 
thepry of functions 
Herr Schwarz 1s a pupil of Weierstrass, but he has 
been greatly influenced by the writings of Riemann 
Both these eminent mathematicians have developed a 
theory of functions Whilst Weierstrass starts in all his 
investigations with analytical expressions and operations, 
Riemann, following methods boriowed from the theory of 
potential, bases his theory on certain partial differential 
equations which express fundamental properties of func- 
tions, and by developing geneyal properties of all functions 
tries to replace calculation by reasoning Both applied 
their theories to the Abelian functions, and here Rie- 
magn’s investigations proved to be more general His 
speculations are, however, 8f such generality, that objec- 
tions were raised by Kionecker and Weierstrass as to 
the validity of his reasoning, and thus ıt became doubt- 
ful whether his moş important theorems were actually 
proved 
In consequence, various mathematicians havg attempted 
to place Riemann’s theorems on a more satisfactory basis, 
to graft Riemanns far-reaching speculations on the more 
strongly-rooted methods of Weieistrass These attempts 
were made, by Neumann and others, in connection with 
the theory of potential, ewhilst other mathematicians 
used purely analytical investigations, Among the latter, 
Schwarz stands out most prominently,.and those of his 
papers which relate to this sybject seem to me to deserve 
most attention 
As the subject in its gieat generality and abstractness 
has received little attentign in England, it seems desir- 
able to give an outline ”of Riemann’s theory in order 
to be the better able to apprectate Schwarz’s papers 
The notion 8f a function, originally equitalent to that 


1 “Gesammelte Abhandlungen ” Von E A Schwarz Two Volumes 
Berlin Juhus Springer, 18g0 ) 


NO. rr fo, VOL. 43] . 
oe 


of a power, was gradually e&tended till Bernofil gave a 
first defimition, which was made more concise by Leib- 
nitz According to them, y 1s called a function of xif 
there exists an equation Wetween these variables which 
makes it possible to calculate y for any giver! values of x 
for all @eal) values of x from * oté+o This last 
condition excludes series which are convergent onlyefor e 
certain values of x The factions here included will be 
essenttally those which are given by an equation in- 
volving a finite number of algebraical, trigonometrical, 
and logarithmic or exponential terms Such a function 
will, as a rule, be contimuous—practically the only ex- 
ceptions being infinite values of y—and it will have a 
derived function In fact, these two properties, con- 
tinuity and existence of a derived function, were considered 
as identical. Suclf a function ıs geometrically repre- 
sented by a curve, x and y being taken as Cartesian 
co-ordinates of a point Brftnot every curve can be taken 
as representing a function 2 

The next step forward is chiefly due to the work of, 
Fourier Physical problems required the study of func- 
tions with new characteristics The iniflal temperature 
of a rod, lying in the axis of +, may be supposed arbi- 
trarily given, not for all values of %, but only for those 
which le within the interval covered by the rod, and 
in the thgonometrical series meags Were found for ex- 
pressing this arbitrarily givenstemperature in terms Qf x 
This led Dirichlet to the new definition. y 1s called a 
function of v if the values of y are arbztrarily ggven, say 
by a curve, for all values of x wethzu a given interval 
This involves a deviation from Bernoull’s definition in 
two directions the function ıs originally not giv@yby a 
mathematical expression, and not for all values of x, m 
fact it exists only as far as ıt 1s given The exfvesszon, 
by Fourier’s series, 1s not wanted for the definition of 
the function, ıt 1s needed in order to make the latter 
amenable to mathematical treatment e 

The study of functions thus defined leads to new ideas 
of possible discontinuities The curve representing the 
function may have sharp bends, may even have sudden 
breaks, the value of y suddenly changing from one value 
to another, different by a finite quantity At such points 
we cannot any longer speak of a derived function, though 
the expression by Fourier’s series 1s still existing Further 
investigations in this direction have clearly established 
the fact that the existence of a derived function is not at 
all a necessary consequence of the continuiw of the 
function itself In connection with this 1t may be men- 
ticned that Riemann pas given a first example of a func- 
tion which 1s defined by a process of calculating y from 
x, such that for every value of x there exists a value of 
y which has within a finite interval an infinite number 
of discontinuities, and which therefore has no derived 
function, though it has an integral Schwarz gives, in 
one of his papers, an egample of a fugction which, 
though continuous, has no derived function 

A much greater revolution in the ideas about function 
was produced by the introduction of imaginary values of 
the variables Cauchy defings, in tonformity with the 
second of the aboe definitions, that wg «+ zv 1s a 
function of s = x + zy if for each set of values xy the 
corresponding values of v and v aie given eHere a 
geometrical representation of the variables becomes very 
useful, 1f not absolutely necessaryJeviz_ the variable z 1s 
represented by’ that point g in a plane which has the 
rectangular co-ordinates x,y, and w by that pant in 
another plane which*has the rectangular co-ordinates 2, v. 
This enables us to make use of geometrical concep- 
tions, apd thus to become more concise in, our language. 
We shall speak of the value z and of the point g repre, 
senting this value ag equivalent, he one completely 
determining the other paa e 

If we start with a given vajue zo of z, and vary the 
latter, then the oint z will moye from the position, Zo 


e 
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describing any curve To this value 2) will correspond a 
value uh of w If z1s varied, wwill alsovary Let us give 
e za small change dz , then the pqmt 2 will move to a point 
z infimtely near to z) If now the corresponding change 
dw of wis infinitely small of the same order as gg, then 
the function w will be contmuous To fix the change dz 
© 
we need not only know its magnitude, but also its direc- 
tion A change m either wilf alte: dw, and therefore 
also the ratio dw/dz The limtufg value of this fraction, 
obtained by making the magnitude of dz disappear, will 
thus depend on the direction of dz, and not on the value 
In other words dw/dz will not be a function 
of z m Cauchy’s sense, w has, im general, no derived 
function 
I®w shall have a derived function, the definition of a 
function must be narrowed Geometrically, it 1S seen at 
once what the required condion will be dw/dz shall 
have the same value,for all infinitely small values of dz , 
hence the magnitude of dw must be proportional to that 
of dz and mdependent of the direction of dz Hence 
three positions ofeg near 2, and the corresponding post- 
tions of w must form two similar triangles Or If the 


* point z describes any figure, then the pomt w will de- 


scribe a figure which in its smallest parts 1s s®milar to it 

If this condition ys satisfied, then the function 1% said 
to be mpnogen by Cauchy WV crerstrass calls it an ana- 
lyticaf function, whilst Riemann and others confine the 
word function to this case alone We shall follow 
Schwarz fh using Weierstrass’s expression We may 
then say that an analytical function establishes a conform 
(ze sı in the smallest parts) representation in the w- 
plane of the points in the 2-plane , and conversely, if such 
conform representation between the points in the two 
planes is given, then also is w determined as an ana- 
lytical function of z 

gt has to be observed that such representation need not 
extend over the whole planes of w org It ıs also clear 
that a function as defined by Bernoulli is analytical 
The analytical condition for the existence of a derived 
function 1s that TO z de ; 

dy dx 

equations, that— 


(1) Z= 
From thgse we obtain, by eliminating’ v, 

du du 
(2) Te + a 


A function z of x and y can therefore be the 1eal part 
of an analytical function of z only ın case that it 1s a solu- 


or, bieaking ıt up in two real 





= 0, or Av = 0 
. 


tion of the partial differential equation Ax =0 If w 1s 
given satisfying this condition, then Gand are given 


e 

by (1), and therefore v itself is" known up to a constant 
For instance, x = e* cosy satisfies (1), and then (2) gives 
v=e smy -+ C, and w = g -+C 

We thus see that *w 1s determined as an analytical 
function of z if ys real part, 7, 1s given*as a solution of a 
certain partial differential equation, and if besides for 
one value of z the value of v 1s given in order to deter- 
mine the remaining arbitrary constant 

Our problem of detefmming w ıs therefore reduced to 
finding solutions of Ax =o The questior® 1s, What are 
necessary ane sufficient conditions 2 determme any 





special z? 
The equation Ax = @1s only a special case of Laplace’s 
equation—  , | 2 > ` 
e au +, au + du 2% 
* dr’ dy — de | 5 


e 

which, on account of itsfpdamental importance ın the 
theories of potential and of heat, has receiged a great deal 
of attention . 
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If we suppose that x is independent ofz ‘we obtain our © 


equation Az $o There is thus a close connection 
between the theory of analytical functions and that of the 
potential in a’ plane The latter has, on accountgof its 
concrete meaning, greatly helped the former In fact, 
we have here one of the most intefesting examples of the 
reaction of applied on pure mathematics @ e 

Ar results obtained for the potential ın spage can thus 
by specializing them so as to relate to a plane be applied 
to the theory of functions Of suth results there 1s 
especially one that has tg be mentioned . Green has 
shown that in space the potential due to astracting 
masses 1s uniquely determined for all points within a 
closed surface which incloses no attracting mass if it is 
known fon qj pomts on the surface His proof, however, 
1g not a mathematical one, but based on the physical 
meaning of the potential An analytical proof of the 
same theorem in a more general form was given by gir 
Wm Thomson The same theorem, in more or less, 
different form, 1s found by other authors, and Dirichlet 
gave it in his lectures on the theory of potential Rie- 
mann, a pupil of Dirichlet’s, therefore calls it “ Dirichlet’s 
principle,” and by this name it is known in Germany, 
whilst Maxwell has called ıt Thomson’s theorem 

When specified for a plane, the theorem becomes — 
There 1s always one and only one function of v and y 
which satisfies the equation Az = o, and which 1s for all 
values 2y within a given area finite and continuous, and 
which has for points on the boundary of the area 
arbitiarily given values e 

This, in connection with what has been said abott 
the determination of an analytical function, gives the . 
following theorem — 

An analytical function w =u -+v of z =x- zy is 
uniquely determined for all points within a closed curse 
if x 1s arbitrarily given for all points on the curve, whilst 
v 1s given for one point within the curve R 

The idea of making the partial differential equation 
Az =o the foundation of a theory of analytical func- 
tions 1s due to Riemann (in his Inaugural Dissertatiof, 
1851) In his theory of Abelian functions (1857), he gave 
a fuller account of some special points, and showed in a 
brilliant example the usefulness of his conceptions 

In this theory the leading theorem is the one just 
stated But I have given it in the simplest form possible, 
leaving out the conditions about continuity and the con- 
ditions which must hold if the function w has more values 
for one value of z To make it generally applicable, 
Riemann had first to invent*the surfaces known by his 
name, consisting of a number of sheets spread over the 
plane of z, which are connected at single points—the 
branch points Besides, he ha to discuss the connection 
of that part of tne surface at whose boundary z shall 
have given values, and this led him to what Maxwell has 
called cyclosis 

The essential part of Riemann’s*theory ıs to find 
criteria which will determine an analytical function by 
aid of its dfscontmuities and boundary condtiqns, and 
thus uniquely to define a function independent of a 
mathematical expression It enables us, for instance, te 
decide whether a number of®conditions which a function 
has to satisfy, are indgpendenty, sufficient, or inconsistent 
If a complete sêt of conditions 1s given, the theory makes 
it possible to decide whether a given expression represents 
the function, or whether two different expressions are 
identical According to the®old methods this identity 
can only be proved by the actual transformation of one 
expression into the other, and this requires calculations 
which are generally long and tedhous 

Riemann gives in hissdissertation only one application, 
and that a geemetrical one, to which we have also to 
refer We have aleady seen that every analytical 
function w of z determines a conform representation of 
the points on the w-plane on the z-plane If we haves 
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two plane suifaces, eagh bounded by a single curve, then 
the question asisegs Is È possible to find a conform re- 
presentation of the one on the other? and, if so, what 
further conditions can be imposed ? Riemann gives the 
theorem that this 1s always possible and in bne way only, 
in suc& a manner that a pair of given points of the one 
figure, one on the bqundary and one in the inteuror, 
correspond to gimilarly given points in the other figure 
He considers the case whea the one figure ıs a @rcle and , 
proves the*theo1em —Any simply connected plane figure 
T can beeconformly repieserfted on a circle in such a 
manner that a given point on the boundary of T corre- 
sponds te a® given point or? the circumference of the | 
circle, and a given interior point of T to the centre of the 
circle, and this can 4% done in one way only 

This special case includes the general one, for if two , 
surfaces, T and S, have both been represdifted on the | 
circle, then also is a representation of one on the other > 
determined sg ' 

These and similar important theorems about the gene- 





‘ral theory of analytical functions were proved by Riemann 


*analytical function of z may have discontinuities which 


. 


‘continuities aie given, but does not teach us which are 


by aid of “ Dinichlet’s principle” (Thomson’s theorem) 
already mentioned ‘This is proved by aid of the calculus 
of variation It maintains that a certain definite integral 
must have necessartly one, and only one, minimum value, 
its proof, therefore, depends on the calculus of variation 
Whilst the notion and definition of a function were 
gradually extended, more has also become known 
about possible discontinuities, and here, agafn, the 
theory of potential has greatly helped In the latter, 
dtsconfinuities occur which are due to the essentially 
dwscontinuous distribution of matter, and which extend 
over surfaces and Imes Accordingly, we see that an 


extend over lines Here it must be borne in mind that 
wg know nothing about the possible discontinuities of 
functions, excepting what we have learned fiom known 
functions Riemann’s theory requires that the dis- 


possible Other speculations have shown that the exist- 
ewce of a derived function 1s not a consequence of con- 
tinuity, tha’ a function may be integrable without being 
differentiable, and so on. In fact, of an analytical func- 
tion in its generality we know almost nothing, and, above 
all, we do not know how far the methods of the infinitesi- 
mal calculus and of the calculus of variations can safely 
be apphed to an unknown analytical function m all its 
generality Hence, if, as in the proof of Dinchlet’s 
principle, these methods are used, the functions are en- 
dowed with properties whgch themselves require to be 
proved Thus the vahdity of that principle becdbmes 
doubtful, and with it the whole of Riemann’s theory 
Objections of this kind, first raised by Kronecker and 
Weierstrass in their lectures, have since been repeated 
ın more specific terms by various mathematicians, and ıt 
has long been generally accepted that Riemann’s theorems 
cannot be consideigd as proved by him 


O HENRICI 
(To be continued) ° 





` HUET'S ANEMOMETER 
TRIS instrument ıs nog a new invention We claim , 
for ıt rather the® honour 8f bemg the first of | 
its kind invented In the article on “Anemometers” , 
in the “Encyclopedia Britannica” mention 1s made of | 
the efforts of several scimtific men in this direction, , 
but neither in this nor in any other such publication can 
we find any notice of M Huet’s invention In the said 
article these instrumentsgaie divided into various classes 
according to the principle upon which they are based, the 
class to whigh M Huet’s anemometer woyld be assigned 
being described as instruments which “ measure the wind 
force by the difference of level itis capable of producing 
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im an inverted® syphon, or U tubefcontainin water or 
some other hquid Lind’s Anemometer, invénféd in 1775, 
1s the best known of this type, and 1s still im commen use” 
Turning to the Philosophical Transactions of the Royal 


Society for 1775, we fitd on p 353 a “‘J8escription ° 
‘and Use of a 


ortable Wind Gage by Dr James Lind, 
Physictan, at Edinburgh’ Redde May 11,1775” Di 

Lind’s description of his instiument may be briefly stitede 
as fo.lows —“This simple instrument consists of two 
glas® tubes connected together hike a siphon bya 
small bent glass tube The whole instrument is 
easily turned round upon the spindle by the wind, so as 
always to present the mouth of the tube towards it The 


force or momentum of the wind may be ascertained by e° 


the assistance of this instrument by filling the tubes half 
full of water and observe how much the watg is 
depressed by it in*the one leg and how much it 1s raised 
in the other” » 
Now we maintain on béhalf of M Huets anemometer 
e 

























































































Fig x ~Lind’s Anemometer 


that it exactly answers this description, and, moreover, 
that his discovery was gaen to the worldehalf a century 
earlier than that of Dr Lind  Itis true that Di Lind’s 
description and diagram are much more scientific and 
business-like than those of M Huet, nevertheless the 
principle of the instrument iggprecistly the same 
Translated, M Huet’s description reads as follows — 
“ We have worked with success of late to know exactly 
the quality of the ar, its heat, its humidity and Ms weight 
by means of the thermometer, the hygiometer, and the 
barometer, which 1s a balance of ‘an But although we 
have endeavoured to weigh the air, we have not thought 
of weighing the wd! I made a suggesteon abeut ıt to 
Hubin, an excellent English maker of this kind of instru- 
ment He laughed at it, as of*a thing easy to think 
about, but .mpossible to execute I gave kim the descrip- 
tion of an instrument which I had imagined proper to 
this effect, and he was so satisfied With it that he left me 
with the design of making it @c soon as poss@ble, but his 
death frustrates his intentiore Here it 1s m few words 
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“Tt censists of a funneb of white iron, ABC, like a 
monks hood This funnel bends and becomes narrower 
up to C, where a tube begins and descends to D, where 
it bendy round in DIE, andereascends to K, where it 
terminates* We fill the tube with «quicksilver from 
CDE up to F Above,F up to G we pour gome lye 
water, of which the rising and falling 1s perceived by some 
little dots which are markgd, on the tube from F to G 
The wind entering by the funnel AB strikes theequick- 
silver at C, and presses more or less according to its 
force The quicksilver pressed goes down in proportion, 
and going down from this side of the funnel it rises in 
the other branch of the machine above F, and raises the 
lye water which it supports , and this elevation is noticed 
and calculated by the dots marked on the tube 
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“ And because the instrument may eot actif the funnel 

18 not turned t@waids the wind, it 1s necessary to adapt a 
vane M gupported by the ron rod MHI This rod forms 
a ring at the point I, which encircles and holds firmly the 
tube The 1ron*rod Jselow the ring enters a ferrule L, 
poised on the pedestal LNO, where it turns to the right 
and left according to the wind which turns the vane, and 
in turhing thus it turns at the same time the whole 
machine, and holds the funnel always towards the wind ” 
The instrument, as sketched by the inventor, is ex- 
tremely toy-hlfe in appearance, and the inevitable result 
« Sf its first exposure gould be its destruction by the very 
force ıt was intended to measure ° The tube, althottgh 
encircled by the img at Gs insufficiently supported, and 
the vane, M, 1s not large enough effectyally to turn the 
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machıne Luind’s anemometew % an improvement on 
Huet’s chiefly in these two particulafs—the tubes being 
brought clgsely and bound firmly together, and the 
instrument gtself acts as a vane by being set in a spindle 
It must, however, be rememlfered that Huet’s ivention 
was never given a trial—in fact, not even made, or these 
faults would have been easily se&n and rectified 
rerre Daniel Huet, the inventor of tis aflemometer, 
was bérn at Caen on february 8, 1630 le was the 
author of many works, tuéor to the Dauphin,(1670), and 
Bishop of Avranches (1692) He died at Paris on 
January 26, 1721 The work from whgch the above 
description and accompanying sketch are® taken ıs 
entitled “ Huetiana, ou Pensées gyverses de M Huet, 
Evêque d'Avranches” {Amsterdam, 1723) 
v eW J LEWIS 
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VIRCHOW TESTIMONIAL FUND. ° 


OY October 13, 1891, Prof Rudolph Virchow cele- 
brates his seventieth birthday Hus pupils and ad- 
mureis intend to commemorate the occasion by presenting 
hım with a testimonial in recognition of his splendid 
services to medical science A large and representative 
Committee has been formed in Germany with the view of 
collecting the necessary contributions, but it has beene 
felt that this ought essentially to be an international move- 
ment, inasmuch as Prof Virchow’s followers are not of 
one nation, but of all ° 
In accordance with this view the undersign@éd have 
formed themselves into a Committee, in order to give 
Prof Virchow’s British admirers the opportunity ef 
testifying to the gratitude which every member of the 
profession feels towards the man whose work in cellular 
pathology has so vastly contributed towards the adv£nce 
of modern medical science, and may fairly be said to 
have made every member of the profession his pupil + 
The form in which the unrvetsal feeling of gratitude 1s 
to find expression has been decided upon by the origjnal 
German Committee A large gold portrai medal is to be 
presented to Prof Virchow himself, and bronze replicas 
of the same to members of his family and to some 
scientific institutions The surplus—which, no doubt, 
will be large—is to be handed over to Prof Virchow for 
the furtherance, subject to his decision, of scientific work 
To cairy out this project the undersigned cordially n- 
vite the co-operation of the profession in the United 
Kingdom Subscriptions, which are not to exceed two 
guimeas, may be sent to the Hon Treasurer, Dr Lauder 
Brunton, 10 Stratford Place, London, W, and will be 
duly acknowledged ın the medical journals Cheques to 
be made payable to ‘‘ Virclfow Testimonial Fund,” and 
to, be crossed 


(Signed) James PAGET, Chanman 
LAUDER BRUNTOY, Hon Treasurer 
FELIX SEMON, 
è VICTOR HORSLEY; a 


List of Committee of Virchow Testimonial Fund e 


Hemy W Acland (Oxfofd), Th Chfford Allbutt, John 
Banks (Dublin), W..Mitchedl Banks (Liverpool), H G 
Barling (Birmingham), A Barron, M B (Liverpool), J S 
Bristowe, M D, W H Broadbent, Th Lauder Brunton 
(Treasurer), Th Bryant, H T Butlin, J Chiene (Edin- 
burgh), Andrew Clark, J Cokts (Glasgow), S Coupland, 
J Dnueschfeld (Manchester), Dyce Duckworth, John 
Evans, Joseph Fayrer, D Ferrier, W H Flower, M 
Foster (Cambridge), W T G@irdner (Glasgow), Alfred 
Garniod, W S Greenfield (Edinburgh), F de Havilland 
Hall, D S Hamılton (Aberdeen), T Holmes, G M 
Humphry (Cambridge), J Hutchinson, J Hughlings 
Jackson, William Jenner, George Johnson, Joseph Lister, 

Ld 
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e Wilham* MacCormac, Cla Oliver (Newcastle-on-Tyne), 
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W M Ord, Richafd Quain, George Paget (Cambridge), 
James Paget (Chairman), F W Pavy, Gaorge Porter 
(Dublin), R Douglas Powell, J Russel) Reynolds, 
Wilhame Roberts, Ch S Roy (Cambridge), T Burdon 
Sanderson (Oxford), E A Schafer,S G Shattock, John 
Simon, A_R Simpsoi (Edinburgh), E M Skerritt 
(Chifton, Brsto®, Th Gramge: Stewart (Edinburgh), 
William Stékes (Dublin), Octavyus Sturges, Th endian 
Teale (Leeds), Wiliam Turner (Edinburgh), Hermann 
Weber, Spencer Wé&ils, C S Wheelhouse (Leeds), 
Samuel WalksyA H Young (Manchester) 


oe 
NOTES « 


THE annual general meeting of the Geological Society will 
be held on. Friday, Fepruary 20, at 3 pm, and the Fellows 
and @heir friends will dine together at the Hôtel Métropole, 
Whutehall Place, at 7 30 p m 


On Tuesday Mr C Parker called attention in the House of 
Commons to the question of secondary education in Scotland, and 
moved, ‘ That, for the better organization in Scotland of higher 
education, it 1s destrable that there should be grants in aid of 1t, 
not only, as at present, to the Universities and to primary schools, 

ebut also (as recommended by a Departmental Committee in 
1888) to the public secondary schools, on condition of their 
general efficiency, and of fiee places being reserved ın them 
for* competition among children from the grant-aided primary 
schools” The motion was seconded by Mr Parker Smith, 
and supported by Mr D Crawford, Colonel Campbell, 
Mr S Buxton, Mr Bryce, and others The Lord Ad- 
vocate said that there was no conflict of opimion on the 
sub#ect amongst the various sections of the House On the 
question of financial aid, he might say that there was an ım- 
mediate prospect of further money bemg available for education 
in Scotland When the proper time came the Government 
woyld be prepared with a well-considered scheme of secondary 
education Tike House would see that under these ccum- 
stances it was undesirable to pledge the Government to the 
terms of the resolution This satisfactory assurance led of 
course to the withdrawal of the motion 


On Sunday, February 8, the R Universita degl Studi at 
Naples ıs to hold a festa ın honour of Prof Arcangelo 
Scacchi, the eminent mineralogist, on the occasion of the 
fiftieth anniversary of his professoriate 


THE Essex Field Club, the foundation of which was noted m 
our columns eleven years ago (vol xxı pp 215, 286, and 474), 
1s about to enter on a new ph&e of its career Since 1880, the 
Club has been carrying on most useful work in the county of 
Essex, and has deservedly taken rank as one of the most suc- 
cessful field clubs in fhe country The publications now com- 
prise some eight volumes of Transactions and Proceedings, 
together with the Zssex Naturalst, the presents form of the 
Club’s journal In addition to these publications, which ar2 
fall of papers of local interest, the Club has also issued two 
volumes of “Special Memors®—the ‘‘ Report on the East 
Anglian Earthquake,” by Mgssrs Meldgla and White, and the 
“Birds of Essex,” by Mr R M Christy * Both of these 
volumes were 1eviewed in NATURE at the time of their pub- 
lication Althpugh the Clubyhas thus been carrying out tts 
original programme for a period of eleven years, supported by a 
most energetic staff of officers, with Messrs Meldola, Boulger, 
Holmes, and Fitch as succgssive Presidents and Mr Willtam 
Cole as Honoraiy Secretary throughout the whole period of tts 
existence, these 1s one branch of the Club's vork which has 
been languishing, and which it 1s now proposed to take up and 
push forward with renewed vigour Tt has always been present 
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m the mmds of the ex€cutive that one Ê the Club's functions 
was the estabhshment of a museum illustrating more especially 
the Joca/ natural history, geology, and prehistoric archeedtogy of 
the county, but having also,an educational side Although 
there are already museums at Colchester, Cnebmsford, and. 
Saffron Walden, there is no establishment gn th® county which 
can be considered a local museum ın the sense which ghe 
Club insists upon To remedyetles defect, and to set an example 
which # 1s hoped may be foljowed by other counties, an arrange- 
ment has been made between the Essex Field Club and the 
subscribers to the Essex and Chelmsford Museam, which was 
submitted to the Club at the eleventh annual general meeting 
held on Saturday, January 31, ın the Museum at Chelmsford, 
under the presidency of Mr E A Fitch The formal iesolu- 
tion proposing the amalgamation of the two Societies was gut 
to the meeting by Prof Meldola, and seconded by Dr Thiesh, 
the Medical Officer of Health"oi the county, and carried unani- 
mously The two Societies will retain the name of the Essex 
Fielc Club, and the collections belonging to both will, 1t 1s, 
hoped, be sooner or late: combined, so as to form the nucleus 
of a museum in every sense worthy of the "reputation of the 
Club and of the county The draft scheme, which was sub- 
mitted for fint acceptatton on Saturday, was drawn up by Mr 
Cole, and had prefously been adopted ky the Committee of 
the Chelmsford Museum An appealwill shortly be made on 
bekalf of the amalgamated Societies for subscriptions from the 
public, and especially from those interested ın the welfare of the 
county either as residents, as agriculturists, or as being cone 
cerned in its maritime mdustries The funds thus raised are to 
be devoted to the erection and equpment of a museum ™ylding 
ım Chelmsfoid, which is regarded as the most suttable locality 
for a county institution Another scheme for extending the 
work of the Essex Field Club, ın the dnection of technical 
education, in accordance with the Local Taxation Act of 1890, 
was submitted formally to the Essex County Council on Monday 
last 


WE regret to announce the deatn of Dr Karl Weihrauch, 
Director of the Meteorological Observatory of Dorpat, which 
occurred on January 19, ın the fiftieth year of his age As long 
ago as 1871 he was associated with Dr Arthur von Oettingen 
in the management of that establishment, of which since 1876 he 
has had sole charge. ‘The papers he has published have mamly 
had reference to the mathematical treatment of megeorological 
data 





M ÉMILE REYMER? well-known as an authonity on electrical 
science, died of pneumonia on January 20, at the age of thirty- 
nine 


PARTICULARS have reached us of the death on October 
31, 1890, of Mr Cosmo Innes Burton, F RSE, the first 
Professor of Chemistry in®the Technical Thstitute 1ecently 
founded by the English merchants in Shanghar Mr Buton, 
who was only in his twenty-eighth year, was well known ın this 
country as an enthusiastic student of chemistry, well skilled in 
organic research, anê exceptionally successful e University Ex- 
tension lecturing He was the youngest son of the late Dr 
Hill Burton, Historiographer-Royal for Scotland, ant :nherited 
much of the veisatthty, origmality, apd conscientious laborious- 
ness which digtinguished his father® After studyiag at the 
Univeisities of Edinburgh, Munich, and Paris, he acted for a 
time as Research Assestant to Prof Japp, at South Kefisington, 
the record of his work being publishggl in several papers Re- 
turning to Edinburgh, he pursued private research and Eatension 
lecturing until the appointment in China was Offered to him last 
summer He proceeded to Shangha§ with his newly-married 
wife, and had just completed arxsangements for #»mmencing a 
course of lecturgs when his premising career of usefulness to 


_ 7326 me, NATURE (EBRUARY 5, 1891 





science aad to the world was gnded by*an “attack of malignant | Instruction They recommend thgt @he special grant be placed to 
small-pox y a sepaiate account, to be applied im suci? mdnner as the Council® 
may from tgne to time determıne It 1s recommended that "e 
grants be mde to local authorities, or to mstitutions, schools, or 
classes under public managemefit, the grants to be@onditional 
upon suitable premises, appliances, and apparatus being provided 
It ıs propésed to grant £500 for migratory lectres upon agrı- 
cigtural instruction, and to grant £300 for the pyrpose of assist- | 
THE expedition which 1s to besent ın the spring to’the west | Ng the formation of migi®itory dairy schools ın such agricultural 
coast of Greenland, by the committee of the Karl Rutter | centres as would aid m their establishment® by providing 
Endowment, 1s likely to be one of considerable importance | premises, appliances, and gthe: facilities for the work s 
The chief of the expedition will be Dr E von Drygalskı Dr 
O Baschin will accompany it, defraying his own charges, and 
there will be a third scientific expert, who has not yet been 
sM&ected Dr von Drygalski proposes t@establish a station near 
the Umanackfjord, in about 70° 30’ worth latitude, where 
Dr Baschin will carry out a continuous series of meteorological 


e 
THE London Chamber of Commercey Botolph House, East- 
cheap, afe now displaying a most interesting collection of fibres 
of various kinds which have been supplied from the Kew Gardens 
Museum The collectio has been «put together chiefly for the 
© i%pection and consideration of merchants and manufacturers 


THE Oxford University Extension Gazette reports that the 
County Council of Devonshire has “ted £3000 for scientific 
lectures qrng the pregtnt year, and ıt isgpioposed to engage , 
four lectmiers to deliver twelve full courses on elementary 
mechanics and chemisty Two of these lectureis,are probably 


to be from Oxford, and two from Cambridge ° 
observations, and ffom which he can make long or short ex- s 
e cursions inland to study the interior ıce Tt 1s expected that the A MEMORIAL from the Dundee Chamber of Commerce, and 
party will remaig in Greenland about a year numerous merchants, manufacturers, and otheis of that town, 
in favour of a decimal system of coinage, weights, and measures, 
. WE have received from Mr Clement L Wragge the following | was sent the other day to the Chancellor of the Exchequer 


statement, written at *Nouméa, New Caledonia December 22, | Mr Goschen, ın acknowleaging the memorial, says —‘‘I must 
1890 —‘‘ I have much pleasure in statinge@hat I have just esta- | own frankly for myself that, though I am sensible that powerful 
blished a first-order m@eorological station at Nouméa, under arguments can be put forward in support of the decimal systeng 
theiuspices of the Queensland Government The instruments | I canot undertake to recommend its adoption to the country ” 
are placed on the premises of the Australasian Umted Steam 

« Navigatfon Company’s agency, and consist of a fine Kew 
barometer by Adie, dry, wet, maximum, and mmimum thermo- 
metqps*Exposed in the ‘Stevenson’ screen (enlarged pattern) , 
a Richard barograph and thermograph, capacious rain gauge, 
earth-thermometers , and electric or ‘turnover’ thermometers 
of Negrett: and Zambra’s manufacture The Governor of New 
Caledonia, M Pardon, received me most kindly, and promised 
“ny assistance m his power Early next month I hope to have 
placed a set of instruments at Aneiteum or Havannah, ım the 
New Hebrides, and we also contemplate establishing a station 
at Tahiti, and othe: places m the South Pacific Our observer 
at Nouméa 1s Mr Samuel Johnston, a permanent resident, 
who takes a warm interest in the matter Mr Johnston’s brother 
also assists, and every precaution has been taken to msure per- 
manency and continuous records ” 


Dr GOEBEL has for some time been carrying on botapical 
iesearches in British Guiana The Demerara Argosy, which 
speaks of his visit with much satisfaction, says that one of his 
chief objects 1s to study the morphology and life-history oka 
peculiar order of plants, of obscure affinities, known in systematic 
botany as the Podostemacee “These plants” says the Argosy, 
‘which grow on the submerged rocks in the falls and rocky, , 
river-beds of most or all of our main rivers, are known now to 
many of om gold diggers and otheis travelling up and down the « 
rivers by the beautiful clusters or sheets of pink bloom which 
they present when the rivers subside and they become exposed 
inthe dry seasons They comprise many species and several 
genera They adhere to the rocks, as seaweeds do, by the 
disk-like base of the stem, holding with such extreme tenacity 
in the stress and stiain of the rushing waters that in removing 
them by manual force a portion of the 10ck 1s often broken away 
attached to the plant The greater put of the yea they are 
deeply submerged, floating as seaweed floats at the bottom of 
the sea, but as the waters subside in the dry seasons they take 
the opportunity while exposed to flower and fruit” There are 
numerous unsettled points as to their life-history, morphology, 
histology, &c , and, according # the Argosy, Dr Goebel, on 
his return to Europe, will publish many results which are new to 
science and very interesting 


In the @rst quarter of the year 1890, many places ın Queens 
land suffered so severely from floods caused by excessive rainfall, 
that the Governor of that colony cajled for a special report 
upon the subject This has been drawn up by Mi Wragge, 
and contains numerous tables of rainfall for the months of 
January to March, 1888, 1889, and 1890, arranged for comparison 
The report also contams data respecting the flood levels of 
certain rivers and creeks, and interesting reports of the condition 
of stock and state of country from*the owners of cattle stations, 
referring both to the drought of 1888-89 and the floods of 1890 
Mı Wragge attributes the abnormal state of the weather which 
produced the floods to*the ungsual extension of the north-west 
monsoonal systgm, the isobars of which at times enveloped 
nearly the whole of Australia, thus changing the character of the 
usually afid conditions of the interior 


From Dorsetshire a singular instance ef starlings being eaten , 
by rooks ıs reported It seems that, during the very severe 
weather wethad lately, a flock of starlmgs was gbsegved on a 
farm at West Stafford, near Dorchester, followed by a number of 
rooks in hot pursuit The larger birds soon came up with tlfeir 
prey, and quickly despatched hiem, and, after stripping them of 
their feathers, devoured them tHèenand there When the scene 
of the occurence was inspected, just afterwards, the ground 
was found to beestrewn with their feathers, but heyond these 
not a vestige of the starlings gould be discowered It seems 
that the 100ks, from shee: hunger, must have been driven to 
this extremity, owing to the scarcity of other kinds of food 


e 
THE committee of he Lancashire County Council have 
recommended that the whole of the grant m aid made to the 
e countys of Larcaster under the Local Taxation (Customs and 
Excise) Act, 1890, should be appropriated fo: purposes of 
technical education, including agricultural and commercial 
instruction Tite amount of the grant at the dispos&l of the 


Tue “ Photographers Diary alll Desk-book ” for the present 
e County 1s estimated at {39,000 The gommittee have received 


year, which 1s issued b the proprietors of the Camera, should 
Iot applicagions for assistance towards the expenses of carrying | be im the posseSsion of every photographer It contains a good 
on existing schools and institygions for the purposes of technical | condensed account of dark-room procedure, including the latest 
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<Mscoveries that have*been satin photographic printing All 
the various formulz, both for development and pringing, which 
are recommended by each individual maker, have oh revised, 
and are pringed ın a type that canebe easily read in a dark-room 
A few notes have been collected relating to some of the ım 
portant and useful novelties in photographic apparatus, and ın 
many cases illustrate? The diary part of the book consists 
good smooth paper interleaved with bletting-paper, and &mple 
room 1s allowedefor the msegtion of diåry notes, with a few pages 
or memoranda A useful addition might be made by carrying 
the diary a fev days into the Januaty of the following year, 
this might prove a source of gonvenience to many photographers 


e THE report on the collection of birdg made by the late Dr 
Ferdinand Stoliczka, the naturalist of the Yarkand MMsion of 
1874, will shortly appear, when the record of Forsyth’s expedi- 
tion wi) be complete he work was originally written by 
Mr.A O Hume, CB, but the manuscript, on the eve of 
publication, was destroyed by a native servant, along with the 
other valuable manuscripts of this well-known naturalist The 
collection of Yarkand birds was brought to England with the 
rest of the Hume collection by Mr Bowdler Sharpe, who was 
entrusted by Mr Hume with the task of completing the memoir 
We understand that Mr Sharpe has mcorporated in his paper 
tH chief ‘results obtamed by Dr Henderson, Dr Scully, 
and the other observers who accompanied the various expedi- 

,tons to Eastern Turkestan, and will be a monographic report 
on the work done by all the English naturalists who have 
visited Central Asia 


We learn from the Z2/es that the Windsor and Eton Angling 
Preservation Association is about to place 1000 of the famous 
Loch Beven trout from Sir Gibson Maitland’s Howtetown fishery 

* fh the Thames waters in the Windsor district The fish will be 

e conveyed from Stirling ın ten tanks The artificial stocking of 
the uver with trout has been carried out by the society with 
mark@d success, the captures during the last two years in the 
Windsor waters having been nearly double those of 1888 


In 1868, Mr A S Merry delivered a lecture before the 
Royal Institution of Swansea, under the title of “Heat” He 
bas just published, ın pamphlet form, the propositions then 
propounded In this it ıs asserted that ‘‘ interstellar space 1s 
occupied by two elements, which may be named electrine and 
thermine, which unite together and neutralize each other, 
eAll physical phenomena are 
explained on the supposition that this ethe: permeates 4ll 

matter, and, under various conditions, 1s decomposed into 

its cdhstituents Absolute zere is produced by the perfect 

neutralization of thermine by electiine Hence, on separating 

electrine from the ether, thermine 1s liberated, and the develop- 
_ ment of heat is the result, 


THE Government of British North Borneo has accepted the 
sum of IQP fyom the Royal Geographical Society ef Austral- 
asia, for Baron de Lissa to carry out a survey of Mount Kinabalu, 
whith will be undertaken jointly with an agricultural survey by 
the Government of British North Borneo 


Messrs F WARNE AND Cb will shoftly issue the English 
edition of Major Casati’s work, ‘‘Ten Years in Equatoria, and 
the Return with Emin Pasha” It will coftam nearly two 
hundred orginal Miustrations, anf several maps 


In NATURE of January 8 (p 231) reference 1s made to Dr J 

« D E Schmeltz as director gof the Leyden Ethnographical 

Museum The director ıs Dr L Serurier Dr Schmeltz is 
** conservator” er assistant-keeper e 


In Mr Howes’s letter on ‘the moiphology of the sternum,” 
peinted in NATURE of January 15 (p 269}, there isa mistake 
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due to a slip of the pen The word “presence” (lne 7? ought 


to be “absence ” e 
° 


THE following are the arrangements for science lectgires at 
the Royal Victoria Hall during February —3:d, From Dry 
Bones to USeful Matenal,” by Mr Wad Coldridge, roth, 
“ Plants and Animals of the Coal,” by Prof H G Seeley? 
17th, “Opr Chalk Hulls,” by Mr F W Rudler, 24th, “A 
Tnp to New Zealand,” by Prof Hall Giffin 


A THEORY attempting to explain the nature of the relation- 
ship between the optical! activity of many substances in solution, 
and the hemihedrism of their crystalline forms, 1s advanced by 
Dr Fock, the author of the new work on chemical crystallo- 
graphy, ın the current umber of the Berichte Its ceitainly 
a most significant fact that all those substances whose solutions 
are capabie of rotating the plait of polarization of light, and 
whose crystalline forms have heen thoroughly investigated, are 
found to form hemthedral crystals—that 1s to say, crystals some 
of whose faces have been suppressed, and whose two ends are 
therefore differently developed Moreover, mm th8se cases where 
both the right rotatory and left 1otatory varieties of the same 
chemical compou@d have been isolated and *exammed, asin the 
case of dextro- an@ levo-tartaric acid,. the hemrhedral 
crystals are found to be complemeitary” to each other, 
the faces undeveloped upon the one being present upon the 
other, so that the one 1s generally as the mirroi- image of the 
other 
geometrical arrangement of the molecules ın a crystal have been 
made of recent years by Bravais, Mallard, and others; ho 
developed the “ Raumgitter” theory, and by Sohncke, who 
showed that all possible crystallographical forms could be re- 
ferred to systems of points, yet it has been found necessary 
by these crystallographers to assume a polarity of the molecule 
itself in order to fully expiain the phenomenon of hemthedrisin 
This conclusion 1s, moreover, borne out by the more recent 
work of Lehmann upon his so called ‘liquid crystals” It 18, 
indeed, evident that hemuhedial crystals owe their hemi- 
hedrism to a differentiation of the varous parts of the mole- 
cules themselves ın space Dr Fock assumes, for the purpose 
of connecting this fact with the optical rotation of the dis- 
solved crystals, the tetrahedral form for the element carbon, 
in the most recent conventional sense employed by Wislicenus, 
Van’t Hoff, Victor Meyer, and other exponents of fhe new 
“¢stereo-chemistry ” ‘Ihe axis of polarity of a molecule con- 
taming an asymmetric cafbon atom, will, of course, be deter- 
mined by its centre of gravity and the heaviest “corner” of the 
tetrahedron, and Dr Fock shows that rotation of the molecule 
will be most easy round this axis, and in the direction, right or 
left, determined by the relative weights of the atoms or groups 
disposed at the othe: three t oqgners ” He furthereshows that, if 
we consider any direction of vision through the solution, we 
must practically consider two positions of the molecules, 1n both 
of which the axis of rotation 1s parallel with our line of sight, 
and in one of which éhe apex d® the tetrahedron ıs turned 
towards us, and in the other 1s directed away fi@m us and the 
other three corners presented to us As the molecules, are, of 
course, ın 1apid motion, we must consider all other positions 
as balancing each other, and benfg resolved eventually 
ito these two directions It is then easy to see, as it 
1s now accepted from JFizeau’s work that the snovement of 
molecules 1s capable of influencing the direction of light-waves, 
that there must be two oppositely moving circularly polarized 
rays prodficed Now, it 1s generally supposed that the rotation 
of liquids is really due fo the division øf the light ito twoe 
circularly and oppositely olarized ays, one of which, however, 
1s songer than the other, and detprmines the apparent optical 
activity Dr Focicompletes his theory by showing the piob- 
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ability thet there would be jus? this difference m the amount of 
rotatign of the light ın the two cases of the differently disposed 
molecules, those with their ‘‘apices” tumed towards the direc- 
tion of ineidence of the hight affecting ıt to a different extent fiom 
those whose ‘é bases” were the first to receive it. The theory 
1s well worth following oft ın the onginal memoir, ‘many con- 
firtnations of ıt bemg adduced from other properties of hemthedral 
crystals k ° 


e 

THE additions to the Zoological Society’s Gardens during the 
past week include a Red-necked Grebe (Podiceps griseigena), 
presented by Mr Thos Hardcastle, two Japanese Pheasants 
(Phasianus versicolor 8 9 ) from Japan, presented by Mr E 
Wormald, F ZS , two Passerine Owls (Glaucidium passerinum), 
Ewopean, presented by Mr St John Worthcote , forty River 
Lampreys (Petromyzon fluviatilis) from British fresh waters, 
presented by Mr Thos F Bufrows, a Black-headed Lemur 
(Lemur brunneus g) from Madagascar, a Triton Cockatoo 
, (Cacatua iriton) from New Guinea, deposited , a Milne-Edwards 
Porphyrio (Poi phyite edwardsi), a Grey-headed Porphyrio 
(Porphyr v0 polosephala) from Siam, purchased, a Variegated 
Sheldrake ( Tadorna varregata) from New Zealand, an Indian 
Python (Python molurus) from India, received n? exchange , an 

American Bison (Bison eran), born @n the Gardens 


@— 


CUR ASTRONOMICAL COLUMN 


“ THE TRANSITS OF VENUS IN 1761 AND 1769 —The Astro- 
nomical Papeis prepared for the use of the American Ephemeris 
and @4utical Almanac, vol u Part 5, contan a discussion of 
observations of the transits of Venus in 1761 and 1769, by 
Prof Simon Newcomb The discussion was undertaken because 
of the mutations of opmion as to the value of the observations 
For more than a century these observations were looked upon 
as affording the best data for the determination of the solar 
parallax Now, however, opinion leans considerably to the 
opposite direction 

The general theory on which all the previous discussions were 
founded is said by Prof Newcomb to be (1) that the formation 
of the thread of hight at mgress and its breaking at egress mark 
the true time of tangency of the dark limb of Venus with the 
bright limb of the sun, (2) that a definite imterval intervenes 
between this formation or breaking of the thread of light and the 
moment known as apparent or geometric contact of the lmbs, 
which interval arses from and depends upon irradiation A 
httle conswleration, however, will show that the tıme of forma- 
tion of the thread of light, and therefore ihe interval between the 
two phases of contact, must vary with the observei, the quality 
of the telescope employed, and the corfditions of vision The 
clearer and steadier the arr, and the sharper the vision, the more 
nearly must the two phases approach each other, until, under the 
best conditions, they come together The indefimte and varying 
character of the phenomena, therefore, favours the division of the 
observations into the following classes (z) those in which the 
formation or extinct.on of the threed of hght 1s stated to have 
been observed , (2) cases in which somé phenomenon of con- 
tact was noted earle: than, the formation of the thread of light 
at ingress or later than .ts disappearance at egress , (3) observa- 
tions in which no statement 1s made from which ıt can be in- 
ferred that one phase rather than the ®ther was observed 
These different®kinds of observation have been satisfactorily 
treated py amtroducmg corrections into the equations of 
condition 

The collected olfservations take up a large amount of space, 
and are of prime impértance Their classifcation and dıs- 
cussion, and the treatment of residuals ın the formation of the 
equations of condition, 1s also m keeping ith Prof Newcomb’s 
previous work With respect to the values of the coefficients 
expressing the effect of iftperfections of vision upon the visibility 
of the contacts, 1f 1s concluded that—(r) under the worst g.dinary 
conditions of vision, Venus, at visible external contact, impinged. 

eheliocentrically o” 7 furfter upon the sup than it did under the 
best conditigns, telescopic and atmospheric, (2) in the case of 
second contact the thread of eht, when first seen, was helio- 
centrically o” 16 thicker under the worst thg under the best 
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conditions , (3) m the case of hird centdct no difference is* 
shown ın the thickness of the thread of hght under different. *. 
conditions vgien it vanished from sight 

‘When thf weights of the observations of contacts III and IV 
in 1761, and contacts I , II , II, IV im 1769, are fonsidered, 
the value found for the equatorial horizontal parallax of the 
sun 1s 


m= 8" 790" 051 or + ofo34,° 


e . 
where 6” OSI represents tife mean error, and o” 034 the probable 
one e e 

The mean probable result found by Encke from a discussion * 
of the same observations w& 8” 571, with an e8timajed probable * 
error of 0” 037, which error was afterwards found to be too 
small A variety of causes are put femvard to account for the 
wide difference in the rgsults, and it 1s hoped that some other 
astronom@gewill be able to make a thorough*comparison of the ‘ 
two determinations 

Prof Newcomb also provisionally cencludes that the correc- 
tion to Leverrier’s latitude of Venus at the descending node for 
the mean of 1761 and 1769 1s +1” 915, while the correction to 
Leverrier’s longitude of the node (17655) appears to be 
4 32” 4 

LEYDEN OBSERVATORY —The fifth and sixth volumes of the 
Annalen der Sternwarte in Laden have recently been issued by 
the Director, Dr H G Van de Sande Bakhuyzen The 
observations of stars contained in the former volume have been 
made with the usual care The latter deals with the reduction, 
of the zenith distances of several stars 

e 


THE PRINCIPLE OF LAMARCK ANB THE 
Ae OF SOMATIC MODIFICA- 
1 


t To reject the influence which use or disuse of a part may have on the 
individual or on its descendants 1s to look at an object with one eye ”—Sik 
Wiriiam Turner. e 


J5 last year’s lectures we divided the factors of organic evolu- ° 
tion into two great classes—firstly, primary factors, ard 
secondly, secondary factors 
The primary factors are those which act directly on the in- 
dividuals of a given generation, or imdirectly on the indivi- 
duals of the succeeding generation in consequéhce of a modi- 
fication of the reproductive elements Such are light, heat, 
climate ın a general way, nutriment, the nature of the water for 
aquatic organisms, &c Further primary factors are the etho- 
logical reactions of animals or plants against the inorganic and 
the living surroundings—what Lamarck called their needs and 
habits, what Darwin named the struggle for existence, sexual 
competition, migrations, &c 
We have seen that the action of these primary factors alone 
and of heredity could give rise t6 new races and consequently to 
new species, according to the law of Delbceuf For this it ts 
enough that the factois act continuously or even periodically, and 
that the changes produced are nog disadvantageous to the medi- 
fied o1ganism , because, in this last case, natural selection comes 
into play and rapidly produces an elimination of the less favou- 
able But the most constant of primary factors of evolution are 
strongly aided by the secondary ones ẹ These preserve and 
rapidly augment the results brought about by the primary 
factors, and determ.ne the adaptation to any given environment 
of the forms*whose variability has been acting Jn the case of 
fully differentiated organisms, z ¢ all whose parts are specially 
and rigorously adapted to definite conditions of existence, 
when a primary factor begu% to modify one of these con- 
ditions, a return to biological, equilibrium is henceforth 1m- 
possible, and éhe ofganism vdhishes This explains the 


, disappearance in olden times of Inghly differentiated forms 


(Trilobites, Ammonites, &c ) as a result of apparently un- 
important changes ın the state @f the surroundings Thus we 
also can understand how very slight ethological modifications 
would promptly bring about the annihilation of so highly 
specialized types as Peripatus, Ornithorhynchus, &c 

But on organisms still possessiflz a certain plasticity, still 
having a certain number ef elements of unfixed value to dispose 
of, the action of primary factors causes only a momentary 1up- 


t Prof Giard’s opening lecture, in the Sorbonne, of his course on “ Organic. 
Evolution ” (chair founded by the City of Paris) e 
° 
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tpre of ethclogical equiibriefi@and consequently more or less 

extensive variations en the secondary factors come in, and 
* eliminate some and fix others of these variations, forngng, from a 

dynamic aspect, new states of equilibrium, and from morphog 
logical aspegt, new species This ıs the 7é/e of natural selec- 
tion, of sexual selection, of segregation, and the other secondary 
factors we shall study this session 

The study of the grimary factors of evolution ıs sometimes 
galled Lamarckigm For Lamarck believed that it was possible 
to explain the evolution of all organism@ by the action of these 

factors, to whiok he added heredity aléne 
e On the other hand, Darwin, while not denying the 7 d/e of the 
primary factors in the production of n@w species, strove to show 
that the most fmportant part should be given to natural selec- 
tion and a small number og@ther secondary factors Hence the 
name of Darwinism given to the study of these factors by many 

« © biologists e p 

Of late, attempts have been made to oppose Darwinism to 

Lamarckism, or at least tg give almost exclusive weight to the 

one or åp the other Although we have protested several times 

already against these exaggerations, too often inspired by a de- 
plorable chauvinism, the discussion has become so important of 
late that it 1s well to give it a few passing words. Among the 
disciples of Darwin, some, such as Romanes, have tried to show 
that natural selection alone cannot explain all the details of 
organic evolution , and that, along with it, other agents must be 
considered Romanes has especially studied a new secondary 
factor, which he calls physzological selection, whose value we 
shall discuss later ın the course Moreover, Romanes does not 
reject the influence of primary factors any more than Darwin, 
But other naturalists, more Darwinian than Darwin, refuse to 
~2dmit any other cause of evolution than natural selection They 
», @xcommunigate at the same time Romanes, Delbceuf, and the 
new atlherents to the views of Lamarck, revived and placed in 
touch with modern knowledge At the head of the ultra- 
Dafwinists 1s Weismann, who, ın his numerous essays, strives 
to show that the explanations of Lamarck may be replaced by 
others drawn solely from the mechanism of selection These 
. says, partly translated mto English, have been received with 
great favour by the majority of British biologists, and have 
brought powerful help to the emment Alfred Russel Wallace, 
who shares with Darwin m the honour of the discovery of 
natural selection, and has never ceased to give to this factor an 
altogefher preponderating influence in the formation of species 

In an address délivered at Cologne on September 20, 1888, 
before the Association of German Naturahsts, Weismann went 
the length of sayng —“ I believe I am able to affirm to-day that 
the material existence of a transmission of acquired characters 
cannot be proved, and that there exist no direct proofs of the 
principle of Lamarck ” 

But what 1s the principle of Lamarck? 
biologist formulated two fundamental laws 
words — ` 

(1) In every animal which has not got beyond the period ef 
developing, the frequent and sustained use of any organ gradu- 
ally strengthens it, develops it, enlarges ıt, and gives ıt a power 
proportionate to the duration of the using of it, while the con- 
tmued disuse of this or that organ imperceptibly weakens it, 

- and ıt deteriorates, loses 1ts power by degrees, and finally dıs- 
appears 

* , This is the law of etholggzcal reactzon or the law of adaptation 

(2) All that Nature has allowed individuals to gain o1 lose by 

the influence of the circumstances to which their raceghas been 

+ exposed for È lofg time, and, consequently, by the effect of pre- 

dominant use of this organ or continued disuse of that, 1s con- 
served in the new individuals who spring from them, and who 
. therefore find themselves better ad&pted than their ancestors, if 

e © the conditions of existence have pot changed, 

This 1s the prenceple of heredity, and it 1s to this law that 
‘Weismann alluded when he spoke of the piinciple of Lamarck 

if this principle of Lamarck 1s maccurate ¢hd not demon- 
strable, one sees th&t the 7é/e of tlf primary factors is markedly 
lessened The transmussion of characters specially determined 
by these factois 1s no longer a scientific fact, their action 1s 

. bound to set m motion m a yague way the variability of the 
germs, without which it 1s mpdsible to show a precise nexus of 
causes, a mgoious connection between thè primary factor which 
acts and the variafion it produces . 

Before we begin our study of secondary factors we must ex- 
amine one question—How far must we admit the restrictions to 
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the primary factors brought forwasd by Welewiann, and, before 
all, what have we to think of the absolute denial of Lamarck’s 
principle ? ° 

If we follow Weismansf in the very special criticism he has 
made of this principle, we find, Št the outset, that he #stricts 
considerably the limits ın whicn Lamarck applied, the law of 
inheritance Æ acquired characters — © ` 

“We must not cite,” says Weismann, ‘‘as facts capable of 
direct observation, transmissions of acquired characters 1n cases 
of injury & of mutilation the, observation of the transmission 
of functional hypertrophy or of atrophy has never been made, 
and one scarcely can hope to find ıt ın the future, because it 1s 
a territory hardly accessible to observation ” 

Moreover, Weismann affirms that organs rudimentary through 
want of usage may be explained perfectly without the interven- 
tion of the principle of Lamarck ! 

He reduces what one gpmmonly calls acquired characters to a, 
very narrow category of modifications, which ın no way corre- 
spond to what Lamarck*intended by the same expression 

In reahty, among the many modifications of organisms, often 
in a vague manner called acquired characters? Weismann distin- 
guishes tnose which affect the elements of the body—somatogenzc 
modifications , and those which influence the 1eproductive ele- 
ments—Slastogenze modifications . 

If, for example, a man has a finger amputated, his tetra- 
dactylity 1s a somatogenic? property , 1f, on ghe contrary, a child 
be borr. with six fingers, his hexadactylity arises from a special 
State of the.germ, and@is a d/astogentc peculiarity With this 
definition and limiting of somatogenic m@difications to mutila- 
tion and to wounds, with which Wefmann is content, then ates 
certain that the mazorz¢y of somatogenitc modifications are not 
transm.tted by heredity e 

“Tt is evident a priorz,’’ as Duval justly remarks (‘‘Le 
Darwinisme,” p 309), “that only those variations can be 
inherited which have their source m an influence affecting the 
whole organism m such a fashion as to bring about profound 
transformations, of which the variation in question 1s a local 
manifestation And indeed, if that modification be simply a 
local manifestation of a general tendency of the organism, it 1s, 
however, true that descent may transmit merely the tendency, 
which only shows itself later in the subsequent products of the 
variation in question It ıs this that 1s presented to us in 
the case of atavism, in which the variation Jumps over one 
gene-auon 

“ But a sudden accident, such as a blow which destroys 
part of the orgamism, does not result in a modification of the 
whole organism, and hence does not represent any general tend- 
enc} nor any chance of forming an inberitable mutilation The 
gardener, in slowly modifying plant or shrub by special con- 
ditions of culture, brings out variations which he may hope to 
see reproduced ın the descendants, but when he capgciously 
prunes the branches of a shrub, he knows well that neither by 
sliepings nor by seedlings can he get produced from that shrub, 
deformed by the sharp ingtrument, new plants which will bud 
forzh similar deformations ” 

Thus Weismann seems to have given himself much trouble 
with meagre result in his discourse ‘‘ On the Hypothesis of a 
Hereditary Transmission of Mutilations ” In such a subject each 
case must be studied separately, and if, after cutting the caudal 
appendices from five successive generations of whit mice, Wers- 
mann observed no modification with the descendants of these 
animals, that only proves that the sectigning of a mouse’s tail 
carries with it no profound modification of the organism of these 
aninals ° 

Similaily, all the discession abou@the tailless cats of the Isle 
of Man and of Japan seems to us very aby and @ogically con- 
éucted, but the conclusions drawn therefrom do not go beyond 
the compass of that paiticular case Among the feline sfecies, 
at least in a domestic state, the existence gf a caudal appendage 
more or less developed 1s of very secondary significance, and the 
artificial selection by man, guided by caprice or pieyudice, may 
lead to the disappearance of that appendage in certagn localyties, 
particularly in islands 


s 

1 The demonstration of this assertion which Weismann has tried to give 
does not seem to me sufficient I donot believe itis any mgre justifiable to 
make the assertion that the principle of Lamarck will be mapplicable to 
many instincts, in particular to those which appea§ only once im the life of 
ananifial But this discussion®will be more è rogos when we are studying 
the laws of heredity 

2 We keep Weismann’s terminology, thgugh “somatic” seems a better 
word ` 
t 
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There w a whole series of fasts which Weismann might have 
‘cited 1n support of his manner of view, but which do not furnish 
any atgument more demonstrative against the inheritance of 
somatogenic modifications, 1f one gives fo the word a meaning 
wider thh that of simple mutilation I speak of phenomena so 
curious as voluntary mutilation or autotomy, of which I recently 
pointed out the fitquency and variety? Innumeialfe genera- 


e tions of lizards have voluntaily broken off their tails to escape 


from various enemies, withoue hat appendage ceasing to re- 
appear among their descendants At the most, one may say 
that selection has 1endered this mutilation more easy and more 
frequent with certain spectes of saurians, as with certain echino 
derms, certain molluscs, & The organism has acquired the 
power of parting easily with this or that part, while the part, 
sometimes seemingly without any use, does not fail to reappear 
in each new generation because its suppression produces no 
regction in the other organs % 

But this ıs not always the case Mutilations and wounds, 
which at first seem of little importance,®nevertheless call forth 
somatogenic modifications as often inherited, because they give 
to the organism affected a disturbing action, which probably 


. extends to the reproductive elements 


Weismann has not even made allusion to cases of this sort, of 
which a certain*number were noted by Prof Biown-Séquard 
long ago ? 

Here are the leading varieties of the inheritance of the effects 
of accidental injuries, as given by that investigat®r — 

(1) Epilepsy inthe descendants of guinea pigs, male or 
female, in whom it w&s originally produced by cutting the 
sciati@ nerve oi the spmal corf 

(2) A singulai change ın the shape of the ear, and a partial 
shuttingeof the eyelids in the descendants of individuals (guimea- 
pigs) which had these as the result of cutting the cervical sym 
pathetic nerve 

(3 Exophthalma in the descendants of guinea-pigs which had 
this protiusion of the eye after an injury to the fourth ventricle 

(4) In the descendants of certam individuals in which a lesion 
of the restiform body had been produced, there occuried ecchy- 
mosis, followed by diy gangrene, besides othe: changes of the 
qvlood-supply to the ears 

(5) Absence of phalanges or whole toes of the hind paws m 
descendants of guinea-pigs which had accidentally Jost their toes 
after cutting the sciatic nerve 

(6) Morbid state of the sciatic nerve in the descendants of 
individuals which had had that nerve divided, and the successive 
appearance of the phenomena, described by Brown Séquard as 
characteristic of the periods of development and of abatement of 
epilepsy, and especially the appearance of an epileptic area in a 
part of the skin of the head and neck, and of the disappearance 
of hair around tnat area the moment the disease showed itself 

(7) Mygeular atrophy of the thigh and leg of guinea-pigs, 
offspring of ind‘viduals with muscular atrophy following re- 
section of the scvatic nerve 

(8) Defect in one or even both eyes of guinea-pigs whose 
parents had an eye deteriorate after the cutting of the restiform 
body 

Prof Biown Séquard has shown that the inheritance of the 

morbid conditions mentioned above may manifest itself in one 
side only, while both sides were affected in the parent The 
inverse may ajso exist Further if the paent and descendant 
both have the morbid state m only *one side, ıt sometimes 
happens that the side 1s not the same ın both cases The ın- 
heritance ol these conditions may be wanting in one genera- 
tion, and appear im the succeeding one The female 1s better 
able to transmit morbid stMes than the male As to the fie- 
quency of thes® transmissions, Prof Brown-Séquard affirms that 
with more than two-thirds of the animals born of parents which 
have had several of these morbid conditions resultmg from 
accidents, such snodifigations have shown themselves The 
transmission by heredity of several of these Pathological states 
may happen for generations, and has been proved to the filth 
and even to ghe stath generation 

These interesting facts have been cchfirmed since by Mr E 
Dupuy, who, further, las tried to explain them by an alteration 
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> Giard, “ L'Autotomie dans la série ammale” {Revue Screnisfique, 1887 
vol axxia p 629, 

2 See especially Brown Séquard, “Faits Rouveaux établissant l'extrême 
fréquence @ la transmisston par heredité d'états orgamiques morbides, pro~- 
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of nutrition One 1s astonished thpt@none of the natutalists who 
have taken part in the discussion abot the transmission of ® 
acquired chatacters so long carried on in NATURE, has thought 
to yenfy or fea to discuss these facts 

After the” preceding it seemg to me that the partisans of 
Weismann’s ideas have not paid sufficient attentifn to the 
marked reactions which certain somatogenic lesions may have 
on the modified organism, and ın turn on the descepdants 

Recently the botanists have given still more curious examples 
of the tfansmission of acquared characters Certafn somatogenic * 
modifications produced by the slow action of parasitgs or symbions 
on various plants are capable of beng transmitted by heredity 
Scarcely four years ago Duwal could write “Phe oak and other , 
trees have certainly borne galis since most prin®eval times, 
and yet nobody expects to see they produce mherited ex- 
crescences without the intervention of insects whose puncture 
1s the orgu of the gall@” To-day that cagnot be said of all 
galls and gall-hke productions Since then J have shown that, 
in a large number of cases, these productions profoundly modify 
the organism affected, and give nse t8 phenomend so singular 
that I have described them under the name of gay asttec castPation 
(castration parasitarse) - * 

According to the excellent researches of A N Lundstroem, 
the deformations (¢szchomes), produced on the leaves of the 
lime and several other trees and shrubs by the prick of the 
arachnidans, are perfectly inheritable, even when those plants are 
grown protected from the parasites which have caused the modi- 
fications ın the ancestors 

According to the researches of Treub and other botanists, thg 
same,is true for the singular transformations (myrmecocectdtes), 
resulting fiom the action of the ants on several tropical plants 

Even whilst holding to the action of the most common primary 
factors, we believe we can establish in a stable fashion fhe tfans- 
mission by heredity of somatic modifications A certain number of 
acquned characters, which are specially revealed by somatogenic 
peculiaiities, are moreover accompanied by correlative blasto- 
genic modifications (and not merely consecutive as in the pre- 
ceding cases} of such a nature that it becomes impossible to 
make the distinc'1on proposed by Weismann, and these char®cters 
are justly considered inheritable by a majority of naturalists 

As in these examples the primary factors have modified at the 
same time the individual,and the future product, the application 
of the principle of, Lamarck cannot be disputed in the least 
degree We invoke here the testimony of a naturalist, dittle 
suspected of partiality for the idea of evolutio& ın general, and 
for Lamarck in particular Godron, in his book ‘* Sur l’ Espèce 
et les Races chez les étres orgamsés” (vol u pp 7, 8), tells 
how, according to Bishop Heber, dogs and horses taken from 
India mto the Cashmere mountains become covered with wool , 
and how domestic animals in the tropics have then hair 
shortened and suffened (sheep in Peru, Guinea, &c , merinos in 
South Sea Islands), or disappea-ing altogether (dog of Guineu 
cattle of South America) The inverse action is not shown in 
oug domesticanimals brought fim the tropics, which,says Godion, 
« poves that the action of climate is not always immediate or 
absolute ” 

Do not these last cases show ghat the modification produeed 1s 
not due simply to the action of primary factors on the m- 
dividuals, but that the blastogenic properties have been equally 
affected, and it follows that the principle of Lamarck finds its 
application ? 

Finally, if for certain plants modifica, be it by their habitat * 
among the mountains, or by their habitat on the sea-shore, the 
return to tSe normal type may take place the figst qeneration , 
one knows that there are others with whom this return cannot 
be effected until after a long series of cultures What cultivator 
does not know that there 1s @ chance to keep up any race by 
taking for progenitors only the ydividuals showing most markedly 
the characters @f thafrace? While in most cases the domestic 
races have becn produced simply in view of the modifying of 
ceitain somatogenic characters, the bieeder at the same time 
has produced unconsciously ghe correlative gblastogenic modi- , 
fications which insure the transmission of these somatogenic 
peculiarities 

But while there 1s acting the primary factor of the ethological 
reaction, that which Lamarck §becially had in view, we may * 
prove also tbe thansmasston of acquired character, or, 1f one 
piefers to employ Weismann’s terminology, the concomitance 


| in the parent of somatogenic modifications and of blastogenic 
| modifications, destined to cause the reappearance in the off- 
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Godron (lec ct, n 24), shows how the close relionship ex- 
isting between muscles and sheleton makes any gi¥at change 
in the forter affect the latte® and therefore the external 
appearance of the anima] The confinement of Brahmaputra 
and Cochin-China fowls prevents the use of the pectoral muscles, 
which become? smalfer, the wings also shorten, and the birds 
dose the power of flight, while the lawgof balancing of ergans 
demands a development ofthe lower members Healso notes the 
change of shap® of the hor% according as it 1s used for riding or 

“haulage, and the gffect of continuousymilk ng on secretions and 
‘development f mammufery organs of cows, and the diminishing 
of the udder and stoppage of milk giving as the calf takes to 
cropping the grass, whe®® continuous milking has ceased for 
several generations LE on a retuin to wild conditions) 

Among contemporary physiologists, Piof Marey h@@insisted 
on the casual connection which exists between the animal me- 
chanics and ecomparativeemorphology While recognizing the 
import@nce of the facts already known, he has not ceased to 
demand new experiments for the purpose of knowing if the 
modifications one can produce on an animal by an exaggerated ex- 
eicise of certain muscles cannot possibly be transmitted to its de- 
scendants ‘‘One cannot yet affirm,” he says, ‘‘ but it 1s very 
probable, that the evolution theory will receive this last confir- 
mation ” 

In this matter, as in many others, if evolutionists must content 
themselves ın most cases with experiments unconsciously carired 
off in Nature, o1 those of breeders, instead of applying them- 
selves to verifications made with all the rigour of mo@ern 
scientific precision, 1s 1t not because of the deplorable insuf- 
ficiensy of our laboratories? One is astonished that .n no 
countyy, n®t even where science 1s held in greatest honour, 
does there yet exist an zzestztut transfor muste consecrated to 
thelong and costly experiments now indispensable for the pro- 
gress of evolutionary biology 


Thepartisans of Weismann’s ideas raise the objection that, 
an all the cases mentioned above, it 1s not the somatogen c 
character, but a blastogenic property, 1n virtue of which the de- 
scendant 1s susceptible of bemg impiessed by the primary 
characters which determine that somatogenic character to the 
same gnd even to a superior degree to its parents 

This lkeness, qv rather harmony, between blastogenic modi- 
fication and correlative somatogenic modification, is quite in- 
exphcable if one will see nothing but a simple coicidence, 
accidental in origi, and fixed only late: by selection In 
reality, all takes place as if the somatogenic character were 
itself inherited, and putting aside all theoretical bias, 1t appears 
much simpler and more exact to explain the matte: in this 
fashion What else is it but heredity, this reappearance in the 
offspring at a given moment of physico chemical or mechanical 
conditions, identical with those wnich have determined ın tne 
parent a morphological and physiological condition, resemblifig 
that which showed itself at a hhe momentin the progeny 
Unless you attribute to the phrase d/astogenze modification a 
mysterious and extra-scientific heaning, to speak of mherıted 
blastogenic properties ıs simply to say that the order of the 
mechanical states which will be realized Jater in the develop- 
ment of a living being 1s aheady contained in the germ in a 
potential condition @onsequently, to say that at a given 
moment an animal inherits the possibility of losing its hair 
under the fluence of heat, 1s equivalent to sayingethat it ın- 
herited the loss of han which happened to its ancestors under 
theesame conditions When one goes to the 100t of the matter, 
the discussion becomes a simple digpute about words 

Besides, as Sir William Turner noted in a remarkable 
lecture on heredity, there awe “other fas whych show that 
the separation of the reproductive and the somatic cells 1s not 
so absolute as Weismann and his followers seem to admit 
If, m some animals, Moana for instance, the separation of the 
genital cells happens so precocifusly that they can aheady be 
distinguished in the first stages of the segmentation, one can 
affirm that in the majority of cases these cells come from somatic 
cells, and then plasma has pagsed through innumerable cellular 
generations before becoming the specialized sexual individuals 
of the colony , 

In certain organisms, and particularly in plants,*it even seems 
as 1f any somatic cell whatever 1s capableyin certain definite cases, 
of, behaving like a parthenogenetic genital cell, and of completely 
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reproducing the orgamsm Sach’ has shown this To® certam 
cells of the roots, of the leaves, and of the buds of segeral 
mosses . 

One also knows when leaves of Begon:a are cut, gnd the 
pieces grown in a hot-bed, one can get new stems ‘hich will 
bear floweisgand fruits "I .* 

Undoubtedly ıt would be the same with some animals whos; 
regenerating powers are highly developed (e g Turbellarians an 
ceitain Olgochzttes) if one could rfourish sufficiently the artifiaally 
separated bits Theoetically*one may say that each cell of a 
Planarian possesses ın itself all that 1s needed for the reproduction 
of a new individual 

How 1s ore to admit that a modification of somatic cells will 
not be followed by a conielative transformation of the product 
and of its blastogenic cells ? 

Variations produced by budding give us similar arguments, 
and show clearly the infience which the modification of certai 
somatic cells may haye on other somatic cells and on the 
reproductive cells ° 

More interesting still, from the same point pf view, are certain 
observations on the influence which the grafted subject may have, 
not only on the somatic elements, but even on the fruits of the 
graft Darwin says — š 

_‘* Several North American varieties of the plum and peach are 
well known to reproduce themselves truly by seed , but Downing 
asserts, ‘that when a graft is tahen from ofte of these trees and 
placed upon another stgck, this grafted tree 1s found to lose its 
singular property of producing the samg vamety by seed, and 
becomes hke all other worked trges,’—that 1s, its seedJmes 
become highly variable Another case is worth giving the 
Lalande vanety of the walnut-tree leafs between Apiil 20 and 
May 15, and its seedlings invariably inherit the same®habit , 
while several other varieties of the walnut leaf in June Now, 
if seedlings are raised from the May-leafing Lalande vaiiety, 
grafted on another May-leaving variety, though both stock and 
graft have the same eaily habit of leafing, yet the seedlings leaf 
at valious times, even as late as June 5” (“ Amimals and 
Plants under Domestication,” 2nd ed , 1875, vol n p 2473 

Inversely, the graft may communicate to the subject grafted 
certain somatic modifications with which at itself ıs affected For è 
instance, one knows that when one grafts the variegated variety 
of jasmine on'the ordinary form, the Jatter sometimes bears buds 
with variegated leaves The same ıs true of the laurel and of 
the ash One has been able to produce even a half-breed of tne 
graft, and perhaps the most curious are those obtained by Prof 
Hildebrand at the request of Mr Darwin After having raised 
all the eyes of a smooth-skinned potato, and also those of a 
rough skinned 1ed potato, Hildebrand inserted them the one in 
the other reciprocally, and succeeded in raising two plants 
Among the tubers produced by those two plants he found two 
red and scaly at one of their extremilies, cne white anè smooth 
at the other, the intermediate portion bemg white and marked 
with red stripes z s 

These last examples bring us to cite facts of another nature, 
still insufficiently known to-day, but which seem to prove in an 
unexceptionable manne: the influence of the somatic on the 
blastogenic cells I am speaking of what Darwin called the 
direct action of the male element on the maternal form and even 
on the ulterior products 

“ Even as long ago ag 172ge1t was observed that the white 
and blue varieties of the pea, when planted near each other, 
mutually crossed, and in the autumn blue and white peas were 
formed within the same pods” But this modification of the 
colour of the fruit may extend eyen to the husk, ze to the 
somatic cells of the matePnal organism ‘Mr Laxtonhas cultivated 
the tall sugar pea, which bears very thin green pods, becoming 
brownish-white when dry, with pollen of the purple-poddgd pea, 
which, as its name expresses, has dark-purple pods with very 
thick skin, becoming pale reddish-purpleewhen ry Mr Laxton 
has cultivated theetall sugar-pea during twenty years, and has. 
never seen or heard of its producing a purple pod , nevertheless, 
a flower fertilized by poYen from the purple pod fielded 2 pod 
clouded with purplish-red ” (Darwin, loe ¢7t,1 p 428: 

Numerous analogous examples of the &ction of the pollen of 
certain plants on the ovary of neighbouring vartetges, have been. 
collected by Gallesio, Naudin, Anderson, &c Only recall the 
famoys apple tree of Saint, Valery, so careiĝlly studied by Tillett 
of Clermont-Tonnerie This tree did not producegpollen in 
consequence of the abortion of its syimens, and had to be artifi- 
cially fertilized eachgear The operation was done by the young 
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girls othe district, by meas of pollen taken from different 
varieties Fruits of various varieties and sizes, colou: and flavour, 
resulted, resembling the sorts which had furmshed the pollen 
As the ovary of plants pemshes after the production of the 
fruit, andepresents transitory connections «vith the plant itself, 1t 
1s not probéble that the somatic modifications pigduced by the 
pollen extend to the Cells of the branch or of the stem For 
the same reason these modifications cannot have a reaction on 
the subsequent products ° * 
Butwith animals, and especially with the Mammalia? where the 
foetus 1s for a long time ın intimate connection with the mother, 
one may suppose that the action of the male element will have 
an influence on the maternal organism first, and later on the 
subsequent descendant 
“Tn the case often quoted from Lord Morton, a nearly purely- 
bred Arabian chestnut mare bore a hybrid to a quagga , she was 
@ubsequently sent to Sir Gore Ouseley, and produced two colts 
by a black Arabian horse These colts were partially dun- 
coloured, and were striped onethe legs more plainly than the real 
hybrid, or even than the quagga. One of the two colts had its 
neck and some other parts of its body plainly marked with 
stitpes Stripes on the body, not to mention those on the legs, 
are extremely rare with horses of all kinds ın Europe, 
and are almo&t unknown ın the case of Arabians But what 
makes the case still more striking 1s that ın these colts the hair of 
the mane resemble@ that of the quagga, being short, stiff, and 
upright Hence there can be no doubt that the quagga 
affected the character of the cffspring ®subsequently begot by 
the black Arabian horse ” (Darwin, foc cxf ,1 p 43 

*Turner, who recalls Darwin’s example, found’ the assumption 
that attributes the presence of the stripes to a reversion towards 
an acestor common to horse and quagga too complex and 
hypothetical He believes that the mother, while she had the 
hybrid ın her womb, acqu.red from it the faculty to transmit the 
characters of the quagga, owing to the necessary nuttitive changes 
during the development of the foetus The germmative plasma 
of the mother, belonging to the ovules not yet mpe, will have 
been modified ın the ovary itself, and this acquired variation 
will have its reaction on the later-born mdividuals of the same 
mother 

The same explanation has been admitted by other physiologists 
for similar facts often proved by breeders and by hunters, for 
different domestic animals, and especially fordogs Indeed, one 
knows that when a bitch has been covered for the first tıme by 
a dog of anothe: breed, 1ts subsequent offspiing will show one or 
more little peculiarities belonging to that other bieed, although 
she has been covered afterwards by dogs of her own race 

The accuracy of this hypothesis will be strongly restricted 1f, 
as certain observers, such as Mr Chapuis, affirm, the influence 
of the fust male also shows itself ın the case of birds (pigeons) 
where @he relations between the mothe: and the little ones are 
much less mtimate than among the Mammalia But, however 
it be with this explanation, the fact itself, outside of all theory, 
sufficiently shows the close connecflon which exists among the 
reproductive and the somatic elements 

In order not to leave the domam of facts sctentifically 
established, or hypotheses susceptible of a more or less easy 
proof, I shall set aside the influences which impressions 
produced on the senses and nervous system of the mother may 
have on theeffspring The papular belief in these influences 1s 
very ancient, for we read in Genesis that Jacob placed rods 
whose bark was markeg in various‘ways before his father-in-law’s 
sheep, in order to get certain markings on the lambs which the 
ewes bore But the antiquity of a belief ıs not always a proof 
of its accuracy, and I admut, with Weismann, that the cases 
quoted to piéve the transmission of physical characters aie not 
convigeing, even m a case as curious as that of the mare of 

aer 

Nevertheless? ıt seegns to me very difficult to admit that the 
emotions and psychidal impressions, which gct so energetically 
and so evidently on all our secretions, have no influence on the 
products ofthe genital glands Perhaps, outside the conditions 
of the surroundings and of education, which should be put in 
the first rank, one mAy attribute to an action of this sort the fact 
that all of oge generation accept with the greatest egse the ideas 
which had been warmly combated and repelled by the preceding 
generation It sens to me impqgssible that the intellectual 

movemegit caused by men of genius ın one or more branches of 
human knowledge—a movgment propagated and disseminated by 
men of letters and artists—has no reactign on the blastegenic 
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elements of the contemporary Befleratypn, and consequently OR 
the generation followmg, which thus will be prepared by 
hereditary pansmıssıon for an altogether new order of psychic ° 
modalitie 

Finally, a last consideration leads us again togcombat the 
opmion of those who maintain that acquired somatogenic 
characters cannot be transmitted from parents to mfants If, 
as already quoted from Turner, we push ths theory to its 
®nal consequences, we aie led to supposg that the an 
cestors of actual living®beings, and the primordial protoplasm 
itself, possessed ın therfiselves alle the vaniat®ns which have 
appeared since, and as, according to this hypothesis, the 
primary factors have acte& only on the mdiv@lual and not on the 
blastogenic elements (which alone can bettiansmitted), we must 
conclude that these possessed from @e beginning, z e from the 
appearance of living matter, an evolutionary potency in a certain 
measureendefinite e shall thus be led @o the idea of creatives , 
forces, regulated, it 1s true, by selection Thus again the door 
will be open to directing agents, immanent or outside of matter, 
and we shall require to renounce the grand mechanigal con- 
ception of the umiverse, seen by Descartes, and followed yp by 
the inquireis of the eighteenth century 

If, on the other hand, we admit the transmission of somato- 
genic characters 1n the measure proved by the facts cited above, 
the transformation of hving beings will become much quicker, 
because it will not depend entirely on the chances of internal 
variation, but will be determined by the action of primary 
factors 

The rôle of selection and of secondary factors will remem 
mest important, accelerating and regulating the transformation 

But before passing to the examination of secondary factors, we 
shall first study a biological phenomenon which we find whenever, 
new organisms are produced—hereditary transmissmn In ex- 
plaining the production of these forms whether we maké use of 
the principle of Lamarck, the law of Delbceuf, or the selection 
of secondary factors, we have seen we always must admı? the 
action of heredity 

Properly speaking, heredity ıs neither a primary nor a 
secondary factor It 1s the mtegral, the sum of indefinitely, 
small variations, produced on each anterior generation by the 
primary factors The laws of heredity, hardly studied yet, 
experimentally, offer a vast field for the sagacity of biologists 
Several of these laws, and especially the law of homochrenic 
heredity (LAérédité homochrone), give good, aiguments for the 
principle of Lamarck ‘The most recent embryological researches 
begin to afford us a little insight into the mechanical process of 
hereditary transmission, and the deeper phenomena of repro- 
duction 

It ıs only after carefully exammuing all the information 
acquired on these delicate matters that we can begin to study 
the secondary factors of evolution with profit 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS z 


ON Thursday and Friday of last week, the 29th and 3oth ult , 
the foity-‘ourth annual general meeting of the Institution 

of Mechanical Engineers was held ingthe theatre of the Institu; 
tion of Civil Engineers, the latter society extending their usual 
hospitality to the sister Institution 

There were but two papers on the agenda® vif —On some” 
different forms of gas furnaces, by Mr Bernard Dawson, and on 
the mechanical treatment of moulding sand, by Mr Walter 
Bagshaw, of Batley 

The fourth repo of theeRgsearch Committee on Friction, 
which deals? with exper:ments on the friction of a pivot 
bearing, was also down for reading, but time did not permit of 
it being taken? This was chiefly due to the fact that Mr ° 
Macfarlane Gray proposed af alteration in tif bye-laws, in virtue 
of which any full membe: who had paid thirty annual sub- 
scriptions—£3 each—should become a lfe member without 
further payment Th.s proposgl received influential support im, 
the couse of a long discussior® but was neveitheless negatived 
on a division by a corfsiderable majority 

The Presflent, Mr Joseph Tomlinson, ocfupied the chair on 
both evenings . 

Mr Dawson’s contribution was one of considerable interest, 
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amd gave rise to a longediscre’ on The paper was illustrated 
„by a large number of wall diagrams which covered the whole 
side of the theatre The author treated Mms subjectgin a com- 
prehensive manner, gomg into the question historMally, and 
dealing with®gas furnaces of almost all kinds, many of the types 
described being indeed only interesting from a historical stand- 
point, as they had not proved valuable from an economic point 
of view As Mi Dawson said, however, one often learns as 
much from failures as from successes gand it 1s necessary a 
times to know what to avord in order fo know what to imitate 

From what have satd®it will be evident that we cannot 
*hope to follow thg author into his description of the many 
types of gas fyrnaces he deals with, both from limitations of 
space, and also from lack of the pictorial aids he had called 1n, 
by means of the diagrams,@{ describing the arrangements of the 
furnaces We must therefore confine @urselves to the broad 
features of the pap&, and refer those of our readers€gho wish 
to follow up this most mteresting subject to the Transactions of 
the Institution ° 

The®@uthor commenced by stating that the greater number of 
gase furnaces n which crude heating gas has been successfully 
applied, have been of the reversing regenerative type There 
are many processes, however, requiring temperatures below that 
maintained by the use of regenerators, and ın these gas fuinaces 
have also been used with success It 1s also often an advantage 
to be able to concentrate in one spot the manipulation of all the 
fuel required in scattered furnaces For these reasons, amongst 
others, it 1s often desirable to employ gas fuel when the cost of 
sfvirg ın fuel may be a secondary consideration The annealing 
of steel castings, heating plates and angle bars, &c , are cases in 
pomt. On the other hand, there are cases in which a higher 
temperature 1s required, such as cannot be attained by combus- 
tion gf ga? with cold air, and in these continuous regeneration 
—as opposed to reversing regeneration—may be applied, the 
regeneration having the effect of recovermg the heat from the 
waste gases In either case the escaping gases must retain sefii- 
cient heat to secure the necessary draught, in fact regeneration 
may we carried too far The author gives a useful word of 
« ewarning on this point, some designers being of opimion that 
they cannot have too much of the good thing, regeneration 
There have been many failures due to a want of appreciation of 
this point 

The author divides gas furnaces into four classes (æ) with 
reversing regeneyzation , (4) with continuous regeneration , (c) 
non-regenerative , and (d) with blowpipe or forced blast 

Furnaces with reversing regeneration (Class a) are of several 
different kinds (1) The ordinary Siemens furnace, the arrange- 
ment of which 1s wellknown (2) The Batho or Hilton furnace, 
in which the regenerators are above ground (3) Furnaces in 
which the arr only 1s regenerated, the gas beg admitted direct 
(4) Furnaces in which a portion of the waste heat 1s taken back 
to the producer? (5) The regenerative blast-furnace stoves of 
the Cooper and Whitwell types ẹ 

In furnaces with continuous regeneration (Class 4), the ar 1s 
heated in flues by radiation or conduction from the bottom of 
the fyrnace, and through thin walls which separate the aur-flues 
from the flues that carry the spe&t gases to the chimney 

In non-regenerative furnaces (Class c), the air 1s admitted to 
the furnace at atmospheric temperature 

The blowpipe or forced blast furnaces (Class d) are of two 
kinds firstly, those ue which air ıs supplied at atmospheric 
temperature by a fan, and secondly, those ın which the air ıs 
heated by the spent gases by being passed either though coils 
or stacks of pipes, or else through brick tubes or flues 

For reasons already stated, we cannot follow the author into 
the details of the various types here broadly sketched The 
classification 1s, however, valuable, and supplies a standard 
which doubtless will be folloav@tl by othgrs when dealing with 
this subject of daily growing importance g 

Before closing ou. brief abstract of this paper, we will repeat 
a quotation the author makes from an address of the late Mr 
Holley, delivered? sixteen years"ago, as ıt does justice to the 
foresight of that great American engineer and metalluraist, to 
whom not only his own countrymen, but European engineers 
also, owe so much In his Bresidential address to the American 
Institute of Mining Enginee¥s, Mr Holley said ‘‘ Regenera- 
tive furnaces wyl gradually but inevitably take the place of the 
ordinary heating, puddhng, ard melting furnacéS, thus prevent- 


1 "This 1s the new Siemens furnace which was fully described ım a paper 
wad before the Iron and Steel Institute, by Mr John Head, m 1889 
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ing the application of unspent furnæe heat to steam genewtion ” 
It should be remembered that m those days the generation of 
steam was looked on, in the general metallurgical trades, as*the 
proper and legitimate means of xecovering heat from waste fur- 
nace gases How ilb the device served this end tho8e who 
know the difficulties and dangers of furnace gas fired boilers will 
recognize ° 

The discussion on this paper was opened by Mr Aspinall, the 
Superintendent of Mechanical Iérfgineering to the Lancashire 
and York$hire Railway, who ebore testimony to the successful 
working of gas furnaces in engineering practice at the company’s 
works at Horwich 

Mr John Head, who 1s connected with Mr Frederick Sie- 
mens, also spoke at some length, in the course of his speech 
dealing with the new Siemens furnace, and giving instances of its 
successful working 

Mr Smith-Casson, ef Lord Dudley’s Round Oak Irog 
Works, also gave interesting particulars of a furnace he had 
designed and erected ‘This fungce has overhead regenerators, 
a type which ıs now attracting a good deal of attention It is 
interesting to note that Mr Smuth-Casson doef not advocate over- 
head regeneration ın all circumstances It 1s a subject, he said, 
upon which he has still an open mind As another speaker 
pointed out, there ıs this objection to an elevat@d regenerator, 
that the heated air naturally rises to the highest point, and there- 
fore the circulatign may not be as efficient es n cases where the 
regenerators are placed below the hearth 

Mr A Slater degtribed a device in ap ordinary boiler 
furnace ın which iron retorts are pMced at the back of 
the furnace bridge, and m thes€ steam 1s dissociated® ad 
returns to the furnace for combustion of the gases As 
Mr Macfarlane Gray pomted out, this appears nearly akin 
to the perpetual motion theories, but a useful effect may 
be obtained by transferrmg heat from a place where it 1s 
not wanted to a place where it 1s Mr Slater said the applca- 
tion of this device gave a saving of 38 per cent of fuel burnt, 
which only proves that Mr Slater’s boilers must have been of 
extremely bad proportions originally 

A good deal of the discussion turned on the burning of gaseous 
fuelin steam-boilers In connection with this subject we cannot 
do better than quote a' remark made by Prof Alexander 

Kennedy As to the saving of burning gas with regenerative 

furnaces ın metallurgical operations, there can be but little 

divergence of opinion, but in the case of generation of steam, 

quite a different set of conditions will arise In steel-making, 

for stance, if 1s necessary that there should be intense local 

heat, and the gases must leave the furnace at an enormously 
| high temperature In boiler furnaces intense local heat 1s to be 

avoided, and the products of combustion pass to the chimney 
Í comparatively cool Thus a steam-boiler may show an eva- 
. porative efficiency or fuel economy so high that higle more 
| heat is left in the spent gases than 1s necessary to supply chimney 
draught, and m such a case regenerators would be useless In 
metallurgical operations the efficiency of the furnace would be 

something absurdly low without regenerators, perhaps not more 
| than 5 percent We commend these remarks to those vision- 
{ artes who think that so much better results can be obtained by 
l complicated gas generating devices m steam-boilers, than by 

burning coal simply logically on a grate 

The paper of Mr Bagshaugwas of a nature which confined 

its interest chiefly to practical founders, and does not requue 
| extended notice at our hands é 
|! The summer meeting of the Institution will be held at 
Liverpool during the last four days. of Julye 

® 
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SCIENTIFIC SERIALS. 


THE Quarterly Journal of Aleci oscapical Scrence for January 
contains —Studies on the comparativé anatomy of sponges, 
by Arthur Dendy, MSc (3) On the anatomy of Granta 
labyiinthica, Carter, nd the so-called fami yp Teichonide 
(plates1 toiv) In the mtroduction to this paper the author 
refers to the large collection of sponges hade by Mr Bracebridge 
Wulson m the neighbourhood. of Melbourne, duging the last few 
years, numbering about 2000 specimens This series, as well as the 
colection 1n the National Museum at MA&bourne which has been” e 
placed at his disposal by Su F McCoy, he hopes tg name and 
desciibe in time, but as such a work must extend over some 
years, he purpose@from time to time to note new or important 
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forms » The pret papery deseribes a laige and beautiful 
calei-sponge, originally described by Mr Carte: as 7richonella 
labywrnthica, but better located in the genus Giantia as defined 
by Vosmaer It 1s very large for a walcareous sponge, well- 
giown specimens being about three inches in height and a little 
more ın Breadth In adult forms there°is a stout cylindncal 
stem surmountedeby a gweatly convoluted cup shapedsmass Into 
the detailed description ıt would be impossible to enter, but 
in regard to the recent cogtyoversy about the existence of 
“ Sol as’s membrane ” ıt may be mentioned that ın this species 
this membrane remains visible evén when the collars of he cells 
are retracted, thus indicating that it 1s probably a more or less 
permanent structure, and no meie temporary fusion of the 
margins of adjacent collars As to the family Teichonidee, it 
must be abandoned, and this branch of Lendenfeld’s genealogical 
tree has to be cut off (4) On the flagellated chambers and ova 

Hahchondria paniea (plate v} In this study the minute 
structure of the above portions of this Common British sponge 
are desciibed from specimens killed with osmic acid In this 
sponge the collared cells, whe® the chamber 1s seen in section, 
stand some little distance apart from each other They have 
short nucleated bodies, surmounted by delicate funnel-shaped 
collais , these are all connected at their margins by a very dis- 
tinct membrane and the flagella of the collared cells were seen 
plainly projecting through the collars and into the cavity of the 
chamber , thus the question of the co existence of Sollas’s mem- 
brane and the flagella ıs settled The ovum possesses a nucleus 
with a nuclear membrane and nucleolus, agd 1t 1s suspended by a 
pedunculated envefopeen the lacuna —-On Megascolex caruleits, 
Templeton, from Ceylon, tegethe: with a theory of the course 
of the blood in earthworms, by Dr A G Bourne (plates 
vi toy) Durmg a short visit m 1889 to Ceylon the author 
obtained thirty-eight species of earthworms , only seven of these 
have been found ın India, and about twenty-nine Indian species 
have not yet been found in Ceylon The author summarizes his 
theory of the circulation as follows the vascular system consists 
of a portion in the cephalized region, and of other portions 
metamerically repeated in all succeeding segments The cepha- 
lized portion differs only from that occuring in any other 
segment in having undergone a synthesis, and also in the 
presence of contractile hearts Throughout the body, blood is 
forced from the contractile vessels into the peripheral networks , 
thence it 1s conveyed by a system of intestino tegumentary 
vessels to intestinal capillaries, and from these it returns to the 
contractile vessels —On a little-known sense-oigan in Salpa, 
by A B Lee(platex ) This organ, mentioned and hgured by 
Ussow in 1876, seems not to have been since alluded to , Ussow’s 
figures are very imperfect The organ appears to be either a 
taste bulb, or as the author inclines to think, ‘‘a sensory areo- 
meter or hydrometric apparatus "—Immunity against Microbes 
(Part Ia), by M Armand Ruffer 


Bulletin de la Socrdté des Natu alrstes de Moscou, 1890, No 1 
—Ornithological fauna of the Amu-darta region, from Tchardym 
to Kehf, by M Zarudno: The tnonogiaph mentions 159 
species of birds, of which 138 nest within the region itself (116 
in its cultivated part, 37 in the neighbouring desert, and 25 in 
towns) Hardly ten more species can be found which nest in 
the region Many of the enumerated species are very scarcely 
represented The deserts in the north of the Amu have almost 
the same bird-fauna as the Tragscaspian region, although they 
differ as to their amphibians and reptiles, while further north, 
in Khiva, M Bogdanoff found, as known, a much richer bird- 
fauna, probably due to the proximity of Lahe Aral The 
enumeration of species 1s accompanied by short notes relative to 
then habitats and feathernfe, some weasurements are also 
given —The s@stem of chemical elements, by B Tchitchérine 
(in French) This most valuable work, the importance of 
which was pointed out by Prof Mendeleeff in his Faraday Lec- 
ture, is summe% up fer the Bulletin The researches of the 
author into the numeral laws of the systeg bring him ‘o a 
most interesting hypothesis relative to the structure of simple 
bodies, it ewidently cannot be dealt with in a short note — 
Studies as to the development of Ampfipods, Part 4, by Mme 
Mane Rossnskaya-Koschewnikowa, being the history of de- 
velopment of the Sunamphitoe valida, Czerniawski, and the 
Amphitoe pict, Rathke (in Fiench, with plates) —The Cladoceræ 
of the neighbourhood of Moscow, by Paul Matile (in German, 
with plates), The species Daphnia dentata, Cerrodaphnia 
setosa, and Macsothrix borysthentca are new —Note on the 
Spongillide of the neighbouFhood of Moscoy, by W Zykoff. 
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No 2 —The Neocomian depomt@ of the Youobrevd Hills (neag 
Moscow) by A Pavloff {in French) “The ferruginous sand- , 
stones and,sands lodged between the Volgian (intermediate * 
hetu een Peraceous and Jurassic) deposits and the ground 
moraine of the great ice-sheet eare supposed to belpng to the 
Cretaceous age, Wealdian, and Neocomian The following 
fossils testify the Cretaceous age of the brown sandstone 
Olcostephanus (Ammonites; discofalcatus, Lgh , © progredens, 


Imh O Dechent, Rom, (not Weerth) , and G zoceras Mathe- 
7 ONt, D'Orbigny —On the Turgaisk meteorite, by E D Kaisla- 
kovsky It was discovered by Kirgkizes ın 1888, when tilling 


the soil at Bish tube, in the Nikolaevsk district of the province e 
of Turgai, and consisted Øf two pieces—one®about 70 poundse 
and the other about 36 pounds The bigger on® was bought 
by M Nazaioff, who discovered alg a third fragment (205 
grammes) which was found some 3 feet north of the preceding It 
has bee given to the “Moscow Society, aad M Kislakovsky’s 
paper (ulustrated by one plate) contains the results of its 
chemical analysis —A catalogue of Lepidoptera of the Kazan 
province , Part 1, Rhopalocera, by A Kiulikovski (in Rygsian) 
The Lep:doptera of Kazan are very interesting, no fewer than 
144 species of diurnal butterflies being aleady described by the 
author —The Zomecus Fudetchu, Kirsch , by Th Teplouchoff 
Qn German, with a plate) Its supposed identity with 7 
duplicatus, Sahib, ıs discussed Though formerly considered 
as a Uralian species, it has now been found all over middle 
Russia, as fa. as Courland —On the history of development of 
Hyd odictyon uli iculatum, Roth , by A Artarı (in German, with 
a plate) —Zoological researches in the Transcaspian 1egiom 
(confinued), by N Zarudnoi Thirty-six species of reptiles and 
three amphibians are mentioned, and the catalogue of Mammalia 
and birds 1s completed according to observations made ın 1889 





SOCIETIES AND ACADEMIES, 
LONDON 


Physical Society, January 16 —Prof W E Ayrton, FRS i 
President, ın the chaw — ihe thanks of the meeting were 
unanimously accorded to the Maxwell Memonal Committeesfor 
presenting to the Society a copy of Maxwell’s sctentific papers 
—Prof G M Minchin read a paper on Photo e’ectricity _ His 
experiments on the subject were commenced .n 1877, in 
attempting to produce a photographic image of a distant object 
The result sought for has not hitherto been obtained, but the 
experiments have led to the discovery of many interesting phe- 
nomena Some of these weie shown to the meeting Electric 
currents are produced by the action of light on silver plates 
coated with collodion or gelatine emulsions of bromide, chloride, 
iodide, or other silver salts, or with eosme, fluorescine, and 
other anilire dyes, when the plates ae immersed in a suitable 
liquid and one plate illumimated whilst the other 1s screened. 
The directions of the currents depend on the materials employed, 
and the blue end of the spectrum 1s most effective Currents 
have a photographic effect on the plates, and this action 1s 
strictly confined to the parts ¢hrough which the current has 
passed Compazatively strong currents were obtained from plates 
coated with eosine and gelatine A curious reversal was 
observed with some cells, the exposed plate first bemg positive 
to the screened one, and almost immedytely afterwards became 
negative On shutting off the light, a transrent mcrease of 
curent regulted, and afterwards disappeared gradually M 
Becquerel, who has studied the action of silve®@ plites coated 
with bromide, &c, concludes that the nature of the eaposed 
plate (whethe: positive or negative) depends on the thickness of 
the surface layer The electfomotive force of such cells iaely 
exceeds 7, of a volt e Uncleamed, tinfoil plates in common tap 
water give a cirrent when one is eaposed to light and the other 
screened Cleaning the plates destroys the effect In nearly 
every case the exposed plate was first positive, and after a time 
became negative, and, by expéting various pa®@s of a plate (some 
portions of which had been previously exposed), the currents 
could bevaned in direction atwill These peculiarities may explain 
the known divergence of tin from Volta’s law The phenomena 
have also been studied by aid or the electrometer Tinfoul 
obtained fron tobacco packages was found to be very sensitive 
to ight Oneside of such foil 1g dull and the cther bright, and, 
by pasting slips of ıt on opposite sides of a glass plate, so that 


} dissimilar sides were outermost, and immersing them im alcohol, 
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e2 cell giving an E M F of @qolt when the dull side was ex- 
. posed to light was obt&ined The addition of any salt to the 
* hqud, with a view to diminishing the resistance, mvariably 
reduced the E M F Experiment showed that he alcohols 
were by fay the best liquids to gise with tin plates™ A process 
for producing very sensitive tin plates was described, which 
apparently results in the formation of white oxide of tin on the 
surface of thefoil | With one such plate and another unsensi- 
, uzed plate the best results have been obtained by immersipg 
them in methyf alcohol prepared from@l of wintergreen® Fiom 
experiments @n the variqtion of EyM F with the intensity of 
light, ıt was found that the square of the E M F 1s proportional 
to the imtensitye Some tin cells gehave in a very peculiar 
manner, fort often happens that a good cell will exhibit no 
EMF after being kept ẹ few days A slight impulse or tap 
given to the cell or its support restores the sensitiveness , another 
impulse makes the cell unsensitive, And these eflgcts can be 
repeated indefinitely Such cells the author calls "4 
cells,” and some were exhibited at the meeting The sensitive 
platepf one of these célls had different properties at its two 
ends, for impulses had no effect on the nature of the lowe: end, 
bit changed the upper end from positive to negative and vice 
versd TElectro-magnetic pulses such as produced by sparks 
are capable of altering cells from the unsensitive to the sensitive 
state, but fail to produce the reverse effect, a Hertz oscillator 
restored the sensitive state in a cell placed at a distance of 81 
feet away The ‘‘impulsion effects” can be got rid of by 
renewing the alcohol on several successive days Durmg last 
gear the author made some selenium cells by spieading the 
melted substance on metal plates and immersing them ın liquids 
together with an uncoated plate Of the various metal$ and 
liquids tried, aluminium and acetone gave the best effects The 
process gf forming these ‘‘seleno-alumimum cells” was de- 
serfbed One of their peculiarities 1s tnat they ale nealy 
equally sensitive to rays of all coloms , and when exposed to 
strong light may give an E M F of 4 to 2 of a volt, the sensi- 
tized plate bemg negative An arrangement of 50 cells in 
series with an electrometer was exhibited, whereby the E M F 
gen@rated by hght falling on the cells could be caused to ring a 
bell, light or extinguish electric lamps, &c In conclusion, the 
author pointed out the possible applications of photo-electricity 
to photometry, telephotography, and the utilization of solar 
eneigy At the request of the President, Prof Minchin 
protnised to show the experiments on Febiuary 13, on which 
date the discusston on the paper 1s to take place—Prof F R 
Barrell exhibited and described a lecture-room apparatus for 
determining the acceleration due to gravity A number of iron 
balls are allowed to fall through a certain height in such a way 
that one starts off when its predecessor arrives at 1ts destination 
From the time occupied by all the balls, the time for one can be 
found, and, knowing the distance traversed, g can be deter- 
mined The apparatus consists of two electro-magnets jomed 
em series with a battery and key, together wuh a ball-feeding 
device One of the magnets 4s veitically over the key and 
serves to catch the balls as they emerge from the feeding fube, 
whilst the other magnet actuates a kind of slide for supplying 
suctessive balls When one ba! falls on the key, it breaks circuit, 
and thus causes the first-mentioned magnet to let go its ball 
The key then springs up again, thus making circuit, the 
feeding magnet then supplies another ball, which is caught by 
the holding magnet until the falling ball reaches the kéy, and 
the operations are repeated Fairly accurate results can be 
obtained by the apparatus —Sir John Conroy’s paper on the 
change 18 the absorption spectrum of cobalt glass® by heat was 
postponed 


Anthropological Institut®, January 27 —Annıversary 
Meeting —Dr John Beddog, F RS, President, in the chair 
—The following gentlemen were elected officefs and Council for 
the ensuing year —President Dr E B Tyla, ERS Vice- 
Presidents E W Brabrook, Hyde Clarke,*and F W Rudler 
Secretary C “Peek TreasMier A L Lewis Council 
G M Atkinson, H Balfour, C H E Carmichael, Rev Dr R 
H Codrington, J F Collingwood, Dr J G Garson, H Gosselin, 
Sir Lepel Griffin, KC Sip T V Holmes, H H Howorth, 
MP, R Biddulph Martin Ort Hon the Earl of Northesk, F G 
H Price, Charles H Read, I Spielman, Oldfield Thomas, Coutts 
Trotter, Sr W Turner, RRS, M J Welhouse, General 
Su C P Beauchamp Walker, K C B 
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Royal Society, January 19 —The Hon Lord Maclaren, Vice- 
President, in the chair —Prof W H Peikin, Jun, read a®aper 
on berberine The alRaloid berberine, C,,H,,NO,, yields, on 
oxidation with potasyum permahganate, a number of su stances, 
of which the more important are oxyberberine, LHir N Oz, 
dioxyberbéfine, Coa H; NOg, berberad, Cat, NO; , anhydro 
berberilic acid, CoH; NOg and berbenlc acid, CHiN Gy , 
The study of these substances kas given many results which 
afford a Very clear insight intg the constitution of the alkalotd 
Anhydroberberilic acid dissolves in alkalies, forming a salt of 
beirberilic acid, and this latter substance, when boiled with 
dilute sulphuric acid, 1; decomposed into hemipime acid 
(CH30),C,H.(COOH)s, and a new base, Cy fI,,NOy, which 
was shown to have the constitution 


o COOH 
CH NCL ° 
of CH, CH, NH, 
The constitution of anhydrober Serilic acid 1s, therefore, 
i 
COoOoH-—— o 

AEOS CoH Scu, > 
(CHO), CoH | SN—-CH,—CH,“ e No7 

co” 


Berberal ıs degomposed by boiling witl» dilute sulphure acid 
0 


into pseudopranicaci? (CHO),CoHC m 

e COOH 
CyH NO 3, which 1s the internal anhydride of the® Base, 
CyoHyNOy, described above, and which, therefore, has tke 


, and a substance, 





constitution ° 7 
(0) CO — NH S 
CHK XC | 
(8 CH,—CH, ° 
The constitution of berberal 1s represented by the formula— 
COH CO———~— O 
(CHO),CsHaC Sco SCH, 
CO—N—CH,—CHy o e 
and the constitution of berberme is, probably, 
C==Cc—— —-— (0) 
(CHO), CHL | i Sc, NCH 
7 PN eon ORO NOS 


A detailed account of these experiments has appeared in the 
Journal of the Chemical Society (1889, p 63, and 1890, p 992). 
—Dr Thomas Mur read a paper on some hitheito unproved 
theorems in determinants Symbols such as 


la a, a a @ ag|=o0 ® 
b h b ù Os by 
C la Cz Cy 5 Cg 
di d, dy dy dg dg 


indicate the vanishing of al? the expressions whose vanishing 1s 
indicated by the component determinants 


a, & as =g @ Az a3 elg |= 0 

b, b, ó b b by ob; b 

1 9; bs O f 1 fa h 5 , &e 
A Cy C3 by e Ca Ca Cs 

Za) dy di eli % d, ds 


® 

Dr Mur has proved directly that the law o multiplication of 
such symbols 1s the same as that of the multiplication of deter- 
muinants, and he has applied this result to obtain te proof of 
various theorems in determinants which havg been hitherto un- 
proved, though known to be true —I#r Muir also discussed a 
problem of elimination connected with ghssettes of the ellipse 
and hyperbola Prof Tait has proved that the, ghissettes of an 
ellipse, which slides “on rectangular axes, can be obfained as 
glissettes of an hyperbola sliding on axes inclined to the former 

The equation of the glissette, referred to the guides as axes, 1s 
obtained by the elimination of a variable qu@ntity between two 
equations In car1ying out the elimingtion, Prof Tait obtamed 
af equation of the teth degree But Prof Cayley had shown 
that the equation should be of ite eighth degre®, and theie~ 
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fore Pgof, Tait’s uation contained an extianeous factor Di 
Muir has succeeded ın determining this facto. —The Hon Lord 
Maelaren read a paper on the equation of the glissette of the curve 


Z! a I! =r He obtans go equations by elimination be- 
ar Qt 
tween which the equation of the glissette can be found 
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Academy of Sciences, January 26 —M_ Duchartre in the 
chair —An isochronous pendulym, by the late Prof Pnillips 
This was one of the last memoirs prepared by Prof Phillips 
before his death It contams a description of a method of 
rendering the oscillations of a pendulum perfectly 1sochronous 
by means of a small steel spring M Wolf has conducted a 
series of experiments with a view of testing the efficiency of the 
method, and has obtained very satisfactory results —On the 
@pproximate representation of functiong, by M Emile Picard — 
On a recent experiment m which the direction of vibration in 
polarized light ıs determined, by M A Cornu A paper by 
Herr Wiener, contained in Wiredemann’s Annalen, vol xl 
Pp 203, 1890, 1s stid to give the experimental solution of this 
problem The method consists in letting a wide beam of polar- 
ized light fall upon a reflecting surface atan angle of 45° As the 
beam is wıde, there 1s a zone where incident and reflected 1ays 
cut one another at r ght angles , and 1f interference phenomena 
are produced in tlys zone, the direction of vibration of the 
polarized light must be normal to the plane of polarization and 
perpendicular to the direction of propag@tion In order to find 
the nodes and vent®:l segmen‘s, M Wiener has used an 
eatitmely thin photograph® pellicle, so transparent that it will 
allow a free passage to the two waves which cross at its 
surface, and yet sensitive enough to receive impressions By 
means of this exploring pellicle the existence of interference 
frmges has been made manifest —Some facts relating to the 
higtory of the principal nitrogenous compounds contained 1n vege- 
table mould, byMM Berthelot andG André —New observations 
on the volatile nitrogen compounds given off by vegetable mould, 
by M Berthelot An interesting fact brought out by the ex- 
periments 1s that the nitrogen contained in the volatile organic 
compounds given off unde: certain conditions by argillaceous sand 
1s always much greater in amount than the nitrogen given off 
in the form of ammonia The vegetable mould employed was 
twenty times richer i nitrogen than the aigillaceous sand, but 
gave off the two classes of compounds m equal proportions — 
Essay on the synthesis of protetd matters (peptones), by M P 
Schutzenberger —On the mfluence of the recent cold period 
on some of the animals in the menagerie of the Muséum d’His- 
tore Naturelle, by M A Milne-Edwards The author remarks 
on the acclimatization of various animals which are generally 
supposed not to be able to live through the cold experienced 
this pag winter, and on the death from cold of indigenous 
animals living under the same conditions —Observations of 
comets Zona and Brooks (II 1890) made with the great 
equatorial of Bordeaux Observatmy, by MM G Rayet 
and Picard Observations for position were made on Dec- 
ember 8 and 28, and on January 6, in the case of Zona’s 
comet Brooks’s comet was observed on January 7, 9, 11, 14, 
and 15 —On the personal equation in transit observations, by 
M F Gonnesstat Two instruments have been utilized in the 
observations, jhaving apertures gf 57mm and 135 mm respec- 
tively The ‘‘eye and ear” and the “electrical” method have 
been studied concurrently „and various objects, from nebule to 
the sun, have been observed In the former method the greatest 
plus value of the pergonal equation was o 13s for planets from 
go" to 20” in diameter (send edge), and the greatest minus 
value was o o@s for stars of about the ninth magnitude For 
faint nebulze observed m a dark field having faitly lummous 
cross Wires, the value reached +0 30s —Arithtretical theorems, 
by M H Muinkowski,—A purely algebraic demonstration of 
the fundamental theorem of the theory of equations, by M E 
Amigues The theorem is that every complete algebraic equa- 
tion with reaf or umaginary coefficients admits of at least a real 
or imaginary root —On the movements*of a double cone rolling 
on two guides, by M & de Saint-Germain —On the resistance 
of the air to the movement of a pendulum, by M G Defforges 
Commandant Defforges has determined the law of variation of 


e” the time and amplitfide of oscillations executed by pendulums 


employed in geodetic operations, ın terms of the pressure of the 
surroundifg fluid —On as stage principle, by M A Potier — 
A theorem having refererfke to the calgulation of certain 
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electr.cal resistances, by M C Eg Guillaume The author con- 
sıders the effect of the plugs of a resisgance-box upon the values 
of resistances derived from ıt —Researches on the application of 
the value gf rotatory power to the determmation of the combina-” 
tions fornféd by aqueous solutions of malic acid with white alka- 
line phospho-molybdates, by M D Gernez —One the conduc- 
tivities of isomeric organic acids and their salts, by M Ostwald 
—Reply to M Ostwald’s note, by M Dantel Berthelot — 
lectro-metallurgy of aluminium, by M & Mfhet An ingot 
f aluminium was exhgbited which had beeneobtained by the 
electrolysis of alummium fluoride, with an electromotive force of 
about four volts —Employment of the caloriretfic bomb for the 
determination of the heat of combustion of coal, by Me 
Scheurer-Kestner —The “mordants employdd 1g dyeing, antl 
their relation to Mendeleeff’s periodic law, by M Prud’homme 
The author establishes a relation bésveen the shades of colour 
obtained by fixing dyeswith different metallic oxides, and the 
atomic Weight of the substance employed® The shades, there-* 
fore, vary ın a manner which follows the periodic series of the 
elements —Experimental researcheseon tetanus,eby MM Vall- 
lard and H Vincent —Chemical theory of the @oagula- 
tion of blood, by MM M. Arthus and C. Pagès —-Note 
à propos of diabetes, by M H Arnaud —On the develop- 
ment of muscular fibres, by M Lous Roule ~-The vision of 
Gastropods, by M Victor Willem —Influence of some internal 
causes on the presence of starch ın leaves, by M Emile Mer — 
Contribution to the stúdy of green Bactena, by M P A Dan- 
geard —Conclusions relative to the inclosures in the trachyte 
from Mont Dore, by M A Lacroix —Influence of the natwe of 
soil on the conduction of heat, by MM Ch André and®J 
Raelin—On the barometric pressure at Naples at different 
altitudes, by M Eugène Semmola —A magnetic perturbation 
exactly coincident with the earthquake observed at Alggers one 
January 15, by M Moureaux —On the method of @rrection of 
temperature for the emergent stem of a mercury thermometer 
proposed by M Guillaume, by M. Renou 
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ESSEX AND THE TEÇHNICAL wsSeucrton 
ACT 


HE digtribution of the funds placed at the disposal 

of the various County Councils, ın accordapce @ith 

the Technical Instruction Act ‘of 1889 and the Local 
Taxation Act of 189081s now engaging attention through- 
out the country, and ıt 1s widely recognized, by those who 
are responsible for the proper administration of these 
funds, that the momy cannot be better spent than in 
furthering the gause of technica? education with special 
reference to the needs of their own districts It 1s, in 
fact, an open secretsthat the Councils are expected to 
appfy their funds in accordance with the Acts of Par- 
Itament, and the voices of public opinion and of the 
framers and supporters of those Acts have frequently 
been heard to this effect The facts and figures which 
we have from time to time published in the columns of 
NATURE have helped to keep our readers alive as to the 
present state of affairs in the different counties The 
“unanimity which prevails, so far as concerns the general 
principle of applying the funds to the purposes of’ tech- 
nical instruction, 1s certainly a most encouraging indica- 
tion of he direction in which public opinion 1s moving 
The main difficulties in the way of apportioning the 
grants are likely to arise, however, when the various 
claims come to be considered by the Councils to whom 
they are submitted This particularly apples to counties 


e o like Essex, where no great manufacturing centres exist, 


. 


and where the occupations of the rural population are 
agricultural or maritime It may be difficult at first sight 
to see clearly how the grants can be applied in such cases, 
so as to satisfy the wants of a non-urban community, and 
at the same time to convey assurance to the Council that 
the money has been well spent in accordance with the 
spirit of the Acts It may be pointed out, however, that 
agriculture clearly comes within the definition, and 1s, in 
fact, recognized as a branch of technical science, and no 
County Councillor who has the maritime interests of his 
“district at heart would grudge the extension of a simular 
recognition to the claims of applied marine zoology, of 
navigation, boat-building, or any of the other industries 
carried on along our coasts” 

Essex may be taken as a typical example of a county 
which 1s both maritime and agricultural, and the action 
taken by its Councis will no doubt be eagerly watched by 
the Councils of other counties similarly constituted As 
being ome ef the home counties, moreovet, its case 
presents particular mterest The total amount at the 
disposal of the county 1s abgut £21,000, of which about 
£4000 goes to West Ham as the county borough, 
leaving £17,000 for the utban centrés and rural districts 
of the 1emainder of the county Numerous claims for 
grants have keen sent in, gnd will receive attention in 
due course Many grants for the carrying on of scientific 
and technical instruction in institutions already in exist- 
ence in the larger towns will no doubt be justifiably made 
But the means by which The ultragurban districts can be 
provided forhave yet to þe developed, amd the scheme 
put forward by the Essex Field Club, to which we have 
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already briefly afluded in these colufins, fertainly seems 
to be sufficiently comprehensive to meet the ‘wiats of the 
case Of the qualifications of the Club to carry®on the 


av? 


work effectively ıt 18 not whin our province to speak It , 


will suffice to saythat the deputation from the Cub, which 
was received by the County Cougcil ow February 2, com- 
prised Sir Henry Roscoe, Profs W H Flower, R Meldola,e 
and G F Boulger, Mr F*W Rudler, and others inter- 
ested în the scheme Lerd Rayleigh, althougn unable to 
attend personally, had consented to allow his name to be 
added to the Committee 

The members of the deputation, whose scientific 
strength ıs unquestionable, expressed their approba- 
tion of the scheme, and spoke in the highest tegms 
of the work hitherto done by the Club, if their ex- 
pression of opinion 1s allowed that weight which it un- 
doubtedly carries, there can be noe doubt that Essex 
possesses in the Field Club an organization which the, 
County Council would do well to avail themselves of The 
scheme itself, which was formally submitted by the deputa- 
tion, will be found in abstract ın apother portion of our 
columns How neauly it falls in with the views of those 
most competent t8 speak authorifatively on the question 
will be gathered from the speech made by Sir We Part- 
Dyke at the recent Conference of the National Associa- 


tion for the Promotion of Technical and Secondary, 


Education, in the comse of which he said —“To my 
mind the only practical way ın which to carry on agri- 
cultural teaching 1s to have a central system You must, 
I think, group together different villages and different 
schools, and have peripatetic teachers If you do this 
you will find that the extra cost to school managers on 
the one hand, and to the ratepayers on the other, will Be 
very small indeed, and yet you will be able to carry out 
an excellent system of agricultural education” An in- 
stitution such as the Essex Field Club proposes to 
establish in connection with their Museum at Chelms- 
ford would meet these views exactly 





MODERN BIOLOGY AND PSYCHOLOGY 


Ammal Life and Intelligence By C Lloyd Morgan, 
F GS, Author of # Animal Biology,” “The Springs of 
Conduct,” &e (London Edward Arnold, 1890-91.) 

ee very interesting volume is nearly equally divided 

between the two subjects indicated by its ttle In 

the earlier chapters we pave excellent agcounts of the 
nature of anima! life’and its relation to the environment , 
of the processes of life, of reproduction and develop- 
ment, of variation and natural sglection, of heredity 
and the origin of evariations® and of organic evolution 
The later chapters deal with the senses affd sense-organs 
of animals, the nature of mental processes ein man, 
serving as a basis for our judgment as tp the nature and 
amount of angnal intelligence , the mental processes of 
animals are then very fully and carefully discussed ın three 
long and very suggestive chapters, and this*brings‘us toa 
final and very metaphysical chapter on mental evolution 

It will pe impossible here to do more thag notice a very 

few of the interesting subjects whic} the author discusses 

with a fullness of krfowledge and a judicial impartiality” 


worthy of all praise à 


Q 
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2 In his chapler o“ Vanation and® Natural Selection,” | and every character in both čus and munus edirections, 
a 


-Mr Mor$an deals with the” question whether isolation, 

with fo change in the conditions of existence, can lead 

e to divergence of character, ang thus to the formation of 

distinct species He decides in the affirmative, and as 

he approaches the question apparently without any bias, 

eit avill be useful to see how far his arguments are well 
founded He says — do 


. 
“Let us suppose that an island 1s divided mto two 
equal halves by the submersion of a stretch of lowland 
S running across it Then the only possible cause of 
divergence would he in the organisms themselves thus 
divided into two equal groups ” 


» Before going further, ıt 1s well ta note the utter ım- 
possibility of any such equality of copditions as 1s here 
supposed Probably there ıs°no island in the world but 
presents consideraBle climatal differences in its northern 
and southern, or mm its easten and western halves, even 
if ats contour gnd geological structure were such as to 
admit of equal division Neithe: is it conceivable that 
any division could separate every species upon the island 
into two equal portions, and without this the organic 
conditions would “differ considerably But, as we are 
considering a purely hypotfletical case, we will allow the 
possibility of a sufficiently equal d.vision ın all respects 

eeMr Mofgan thus proceeds — 


“ We have seen that vanations may be advantageous, 
disadvantageous, or neutral The neutral form a fluc- 
tuating, unfixed, indefinite body But they afford the 
material with which Natwe may make, through inter- 
crossing endless experiments in new combinations, some 
of which may be profitable Such profitable variations 

ould escape elimination, and, if not bred out by inter- 
crossing, would be preserved In any case the variety 
would tend to advance through elimination as previously 
indicated But in the two equal groups we are supposing 
to have become geographically isolated, the chances are 
many to one against the same successful experiments in 
combination occurring in each of the two groups Hence 
it follows that the progress or advance of the two groups, 
though analogous, would not be identical, and divergence 
would thus be possible under practically similar condi- 
tions of Iffe ” 


Now this passage seems to me tobe founded on a mis- 
conception of the true nature of the process of species 
production through variation and selection The evidence 
we possess as to variation—and Mr Morgan has given 
us some additional facts in this volume on the variation 
of bats—clearly shows that al the organs and parts of 
animals vary, in the two duect.ons of greater or less deve- 
lopment, about a mean*value, which mean represents the 
typical or perfect chaeacter of the species for the time being 
This typical character has*been reached ages ago by all 
species in countries whose conditions are tolerably stable, 
and the? remarkable fixity of character proved to exist, 
not only by the mumngied animals of Egypt, but by those 
much older forms which were the conéemporaries of 
Neolithic map, indicates that for such species, so long as 
conditions remain approximately ufichanged, there are 
no’ “profitable variaffons” possible They have long 
ago been brought into almost complete harmony with 

ether environment; @ll possible combinations have long 
ago been gried; and the fact thaf though in every suc- 
cessive generation there gre vauations of every organ 
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these are not taken advantag®è 8r byt tae mean assem- 
blage of characters constituting the species remains un. 
changed, poves that changes ın any direction without 
change of environment wouldebe disadvantageoug There 
can therefore for such a species be no “profitable varia~ 
tions” so long as conditions remain, as they do ex 
hypothey:, absolutely unchanged, no “progress or ad- 


vance” 1s possible with8ut such change , and to suppose ` 


that there can be further divergefice and specialization 
under the conditions assumed ıs to maingain that, what 
natural selection, acting on the innumerable®variations. 
yearly occurring in the whole specs, has been unable to 
do in the past, will be done in the futyre by the same 
causes acting on the two halves of the species separately 


It cannot of course be denied hat, however many | 


combinations and variations have occurred in any species 
during the last ten thcusand yeais, some few superior 
variations may occur in the next ten thousand, but there 
will probably be a corresponding number of cases in which 
the best variations of the year are below the usual standard, 
and there 1s no reason to believe that the one will do 
more than balance the other The proviso which Mr 
Morgan duly makes—“ if not bred out by intercrossing ”—* 
would certainly require to be taken account of, since the 
idea that single favourable sports have had any part in 
the formation of new species 1s now rarely adopted by 
evolutionists We must also always remember Darwin’s 
maxim, generally admitted to be a sound one, that 
“ Nature does not produce absolute perfection but only 
relative perfection,”——-which again implies that when gach 
species has reached an equilibrium with its environment 
there is for ıt no further perfection possible under the 
cucumstances, no “profitable” variations tending to 
modify its mean specific characters of which natyral 
selection can take account For these varous reasons ıt 
seems to me that any permanent modification of a species 
by mere zsolation of a portion of it, and without some 
adequate change in the environment, is almost incon- 
ceivable 

Connected with this question 1s that of the existence of 
useless specific characters, which are not and never have 
beep correlated with usefal characters Mr Morgan 
here very properly suggests that the difficulty 1s as to 
what 1s to give such useless characters any fixity, and 
without fixity they will not bê classed as specific Tha 
later chapter, on “ Heredity and the Origin of Vara- 
tions,” he himself suggests a possible escape from this 
difficulty in the supposition that the intercrossing of 
individuals differing somewhat in character does not 
result in there “hereditary mixture” but gn & organic 
combination,”—meaning, I presume, that by such inter- 
crossing new characters or ghe rudiments of new organs 
may be produced which werg not present in any of the 
ancestial forms H%€ suppose$ that such combinations 
may mitiate definite lines of variation, and that we may 
thus obviate the difficulty as,to the origination of organs 
or structures whose first rudiments cannot be conceived 
to have been useful to their possessors It seems to me 
probable that, however originated, there ave such “ lines 
of variation,” and that some Sf the unknown laws of 
variation do kad to the initjation of theestructures or 
organs which have been essential to the development of 
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e the varied types of the ofm world , but I nevertheless | teresting one, discussing, as it does, in the® author’s 
~ maintain that this does not necessitate the acceptance of | suggestive manner, the various problems arising fut of 
the doctrine of useless “ specific” characters, d that of the | the theory of variation and natural selectiog The œ 
formation of new species by isolation m an unchanged | greater part of tls discussion 1s clear and ¢onvincing, 
environment For, by the assumption, these lines of | but a fewe cases must be noticed an which the essential 
variation ang these nascent structures are produced by | point ofthe argument appears to have been overlookedeor e 
favourable cgmbinations within the limits of a gpecifs insufficiently appreciated °° 
“ They appear more or less sporadically , they are at first In considering the agtncy of natural selection it 1s 
oot no utility there is therefore nothing to give them fixity | urged that it can only act where there 1s a direct advant- 
or to lead to their general and amiforra, development ın all | age to some individvals or disadvantage to others , that : 
the individtials composing the species Thus they must | the advantage must be immediate and present, that the 
remain, sometimes dyaig out, sometimes advancing, till | advantage must be sufficient to decide the question of 
under some changed conditions of*the environggent they | elimination or non-glimination , and that we must dss- 
become of use in the struggle for existence From that | tmguish between mere indiscriminate destruction and 
moment they become subject to the law of natural | selective elimination Nowg throughout this discussion, 
sele@ion Allindividuals not possessing these characters, | and especially in the last portion of it, Mr Morgan fails to 
or possessing them in too small a degree, are eliminated, | give due weight to the enormous scale on which Nature 
leading at once to the steady increase of the character | works, both as regards the number of ipdividuals, the 
and its constant presence ın all mdividuals of the species | space over which they are distibuted, and the time during 
It has now become a “specific” character, but only | which the process 1s going on If wegake all these factors ° 
because ıt has become useful The definite “line of | fully into conSideration, we shall, I think, see that there 
variation” 1s now followed because it 1s a useful line | 1s really no importance in what sgeme to us fortuitous 
Sut, the moment it reaches a maximum of utility, elimina- destruction, and that, sooner er later, every benefieial or 
tion prevents any further development in that direction injurious variation, such as we know are abundantly 
k although the tendency may still exist, and variations | produced every year, must produce a corresponding effect ee 
F which awe now injurious may still continue to appear | He says — 
though they cease to be preserved This is the view “A hundred are born, and but two survive Iteisa 
Iehave already expressed in regard to Prof Geddes’s | mistake to say that of the hundred born the two survivors 
theory of variation in plants (“ Darwinism,’ p 428), | are necessarily the very best of the lot It1s quite pos- 
admgtting the tendency of vegetative development in the | sible that indiscriminate destruction got rid of ninety of 
e e various ways he suggests to be highly probable, but all sorts, and left only ten subject to the action of a true 


“denying that such causes can produce definite fixed elimination ” 
characters without the eliminating agency of natural Now, this would be quite true, and a valid argument, 
selestion if a species usually consisted of a few hundred individuals, 


It has been ebyected that this view 1s inconsistent with | and the question of modification by natural selection had 
the theory that the ornamental appendages and colours | to be decided within ten or fifty years But when the 
of male birds and insects have been produced by exactly | hundred dividuals are multiphed by perhaps a million 
such a tendency to development along certain lines of | spread over a large area, and when the operations of 

* variation, but itis forgotten that in this case such de- | accidental destruction and elimination go on during 
velopment ıs strictly correlated with the superabundant | thousands and even millions of generations, w#feel sure 
energy and vital activity of male animals, characters | that, on the average of the whole, the worst will be 

- Which are the subject of bot& sexual and natural selec- | strictly elimmated, the best as strictly preserved A 
tion They are therefore increased within the limits of | passage 1s quoted from Prof Weismann about the de- 
hurtfulness, while their utility as recognition marks, and | struction of eggs by weasels, cats, crows, &c, of the 
as indications of sexual matunity, keeps them tolerably | helpless young birds by the same enemies, of others by 
constant cold and hunger in winter, and yet others by the dangers 

In discussing Weismann’s theory of the continuity of | of migration, and it,1s smd “There 1s ‘here, first, a 

° . the germ-plasm, MreMorgan gives reasons for believing | certain amount of fortuitous destruction , secondly, some 

that it 1s m some respects a retrograde step, and that the | selection applied to the eggs, &c”* But surely, as regards 

. garler view,eof the continuity of reproductive cells, 1s the | the whole species, and on an average over long periods, 

mge probable , and after discussing the various opposing | “ fortuitous destrucfion ”—that 1s, destrucljon which over- 
theoriés—Darwin’s pangenegs, Haeckel’s perigenesis, | takes the very best as well as the very worst—must be 
Spencer’s physiological units,gand some others—he aniives | totally insignificant, as compared with true selective 
at the conclusion that theré 1s a continuity f reproductive | elimination The capacity of the eparents to conceal the 
cells , that hereditary similarity 1s due fo the fact that | nest and eggs, ånd to protect the young birds, will have 
parents and offspring are derived eventually from the | been constantly mncreas sed by selection, as well as every 
same germinal cells, that there 1s no convincing evidence | other faculty and character that 1s of value to the species, 
that in the Metazoa special modifications of the body so | till a condition 1s reached by which the standard popula- 

- influence the germ as to pom hereditary , but never- | tion of the species can be permanently nfaintained In 

theless, he concludes, tĦere ıs go reason why such | different years different qualities @nsure survival, ands 
influence shoutd not be assgmed as a protisional hypo- | thus some may often ‘survive for a few yearse which are 


thesis . not so well fitted on the whoæ as some that have suc- 
a The chapter on “ Organic “Evolution” 1s a most ın- | cumbed But considerable periods, including years of 
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the sever@st’ trial, all these tomparatively imperfect ın- 
dividutils will be destroyed, and only the very best be left 
to continue the race s 

In discussing the origin of the beatiful forms and 

colours of bifds, gnsectg, and flowers, it again seems to 

emedhat there is some want of perception of the exact 
points at issue Mr Morgan argues, as I think very 
justly, that even the higher ammals have no seftse of 
beauty, and that “the word esthetic should be reso- 
lately excluded in any discussion on sexual selection,” 
He urges, as I had myself done (NATURE, vol xln p 
291), that a considerable portion of the beauty of flowers, 
as well as that of birds and insects, is due to symmetry, 
elegance of outline, surface texture, and other causes It 
is, he says, the nectar, not thg beauty*of the flower, that 
attracts the bee , and in birds,! “the mate selected has 
been that which has excited the strongest sexual appe- 
tence , his beauty has probably not, as such, been dis- 
tinctly present fo consciousness,” All this seems to me to 
be excellent, but in another part of his work Mr Morgan 
imputes to me opinions which seem to me erroneous, 
and which I am npt aware of havıng expressed Thus, 
at p, 206, speaking of flowegs, he says — 

“ And when we ask in this case, as we asked in the 

e CaS of he beautiful colours and forms of animals, what 
has guided their evolution along lines which lead to such 
rare beauty, we are given by Mr Wallace himself the 
answer ‘The preferential choice of insects’ If these 
msects have been able to produce, through preferential 
selection, all this wealth of floral beauty (not, mdeed, for 
the sake of beauty, but incidentally in the practical busi- 
ness of life) there would seem to be no @ Zriorz reason 
Why the same class, and birds and mammals, should not 
have been able to produce, through preferential selection, 
all the wealth of animal beauty ” 

I do not remember ever having used the term “ pre- 
ferential choice” as applied to insects fand the special 
colours or markings of flowers I have always held 
that these are merely signs of the presence of products 
which the insect needs and enjoys, and that there ıs 
probably,no more preference for those particular colours 
and marks on the part of the insect than there 1s prefer- 
ence by us for a particular xzmder because it indicates 
our friend’s house, or for a particufa: colour because it 1s 
that of the seal of a favourite wine Both number and 
colour may be in themselves either indifferent or even 
disagreeable to us, but they none the less serve their 
purpose of recognition marks I see no more difficulty 
in the beauty of flowers and Wirds and insects being all 
incidental to the gengral laws of growth and develop- 
ment, subject always to the law of elimination, than in 
the beauty of landscape, of foliage, of crystals, of corals 

e 
diatoms and sħelly mollusks, of the exquisite forms and 
motiongof the gazelle, the horse, or the kitten, which 
have all been produced without any question of prefer- 
ential selection Ad 

Again, after quoting my statement of certam facts 
showihg that*isolation 1s produced py the likes and dis- 
likes of animals, Mr Morgan says — 

“Mr Wallage thus allows, nay, he lays no little stress 
upon, preferential mating, and his name is asSociated 

* with the hypothesis Of recognition parks But he denies 
that prefrential mating, acting on recognition mafks, 
has any effect in furthering a differentiation of form or 
colour ” . é 
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Now the passage Mr. Morgan@quotes referred almost. 
exclusively to preferential association, not to preferential 
mating, whign I consider to be a result of the former. 
And this preferential associatjon must certainly lead by 
elimination to a furthering of the differentiation %of form 
or colour exactly so far as that differentiation was useful, 
and it eyen might be continued farthere as ? believe it 
sometimes has been, till@checked by absolute*hurtfulness, 
if correlated with the extrème vigor and activity of male 
animals i 

Mr Morgan discusses at considerable Idngtle the ques- 
tion of whether the effects of use ang disuse are hereditary 
He admits the very imperfect character of the evidence in 
favour of the proposition that they are sof and he adduces, 
as in his opinion one of the best cases, “the instinctive 
avoidance” of nauseous and stinging insect§ by yost 
birds As neither the nauseous taste nor the stings are 
usually fatal, the avoidance of them 1s not of eliminating 
value, and cannot, therefore, have been produced by 
natural selection Hence he thinks the tnheritance of 
individual experience probable But the “instinctive 
avoidance” ıs here assumed, whereas there 1s now good 
reason to believe that in the case of nauseous insects, and, 
probé@bly also of stinging insects, the avoidance ıs the 
result of individual experience or observation Some of 
the most curious phenomena of mimicry can only. be 
explained on this hypothesis ° 

To many readers, the latter portion of the volume, 
dealing with the senses and intelligence of animals, will 
be the most attractive The chapter on the senses of 
animals ıs an admirable summary of the most re€ent 
observations and researches on this subject, and the ex- 
planation of the probable mode of vision of insects by 
means of their compound eyes 1s especially clear and very 
instructive Then follow chapters on the mental pro- 
cesses of man and of animals, characterized by clear defini- 
tions and acute analysis It ıs impossible to summarize 
these chapters, but some of the author’s conclusions may 
be quoted. On the question of the psychology and in- 
telligence of ants, bees, and other insects, after pointing 
out their widely different structure and sense-organs, he 


says = e ° 


“ Remember their compound eyes with mosaic vision, 
coarser by far than our retinal vision, and their ocelli 
of problematical value, anf the complete absenct of 
muscular adjustments ın either one or the other Can 
we conceive that, with organs so different, anything 
like a similar perceptual world can be elaborated in the 
msect mind? I for one cannot Admitting, therefore, 
that their, perceptions may be fairly surmised to be 
analogous, that their world 1s the 1esult of gonstruction, 
I do not see how we can for one moment suppose that 
the perceptual world they construct can in any accurate 
sense be said to resemble 8urs ” 


° 
The followiig passage in Ke manner gives the author's 
conclusions as ,to the difference between the mental 
nature of man and the higher animals -z 


“ Furthermore, ıt seems to me that this capacity of 
analysis, isolation, and abstraction constitutes in the 
possessor a new mental departure, which we may de- 
scribe as constituting, not mer@ly a specific, but a generic 
difference from lower mental activities J am not pre- 
pared, however, to say that tNere ıs a difference m kind 
between the mind of man and the mind of the dog This 
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e' would ımply a diffacend® fh origin or a difference in the | Whether the very existence of such faculties can be ade- R 
essential nature of its being There ıs a great and a | quately explained by increased brain-developmenf alone, 
marked difference in kind between the mategal processes | 1s another matter * ý 


which we call phystological, and the mental processe? we | The present netice, necessarily confined to'a few of the 
° 


call psy@hical They belong to wholly different orders of ¢ 
beint ba Seat HO St rs believing that mental pro- | More sasient features of the boek, gives no fair idea of 
cesses in man differ thus in kind from mental processes | the great variety of topics treated, nor of the origin&alitye 


inanimals But I do think that we have, in the 1ptro@uc- | and clearness which are {tS great characteristics The 
tion of the analytic faculty, so définite and marked a new | numerous woodcuts and* diagrams are all illustrative of 
departure that we should empbasize ıt by saying that the | the text, and are fully explained, and the author 1s par- 
e faculty of perception, 1n its various specific grades, differs ticularly happy ın his use of diagrams and formule to 


. f h : t And believ- 
TE 0, ra a pa Sayana the power of my | lustrate the more obscure or difficult conceptions The 


favourite and clever fbg, I am forced to believe that his | diagram, at p 141, to explam Weismann’s theory, as 
mind differs gengrically from my ®wn ” .. ulustrated by the question, “Does the egg produceethe 


PED 
This seems a very fair statement of the case, and one hen, or does the ben produce the egg?” 1s one of these, 


to which, $0 far as it foes, I have no objection to make and will render the problem intelligible to many who 
But'in the concluding chapter, on mental evolution, we would otherwise have a difficulty 1 understanding ıt 


have a serious attempt to overcome the difficulty of the the whole, the pie ies aris K IAN to all who 
relation between the physiological and psychical pro- esıre to obtain a general knowledge of gis more nter- 
cesses here stated to belong to “two wholly different | SS" problems of modern biology and psychology by 
orders of beng” This is supposed to be done by the the perusal of a single compact, eluminous, and very 


e 
adoption of the montstzc Aypothesıs, which assumes that readable: volute e ord By WATEACE 
these “wholly different orders” of things are really A — A 
identical—that zeuros:s zs psychosis "The neurosis 1s THE LAKE-DWELLINGS OF EUROPE* 


the outer or objective aspect, the psychosis 1s the inner | 7y, Lake-Dwellings of Europe, being the RiundeLectures,, ad 


e or subjective aspect” Then the subject is attempted to zn Archeology for 1888 By Robert Munro M.A, M D 
2 beemade clearer by the adoption of other terms— (London Cassell and Co, 1890) , 


“kinesis ” for physical manifestations of energy, “ meta- 
Rinesis” for all manifestations of the mental or conscious 
order , and we have the following statement — 





e 
N this work on the lake-dwellings of Europe, Dr 
Munro has carried out on a wider field the inquiry 
e begun ın 1882 ın his book on those of Scotland He has 
e. “According to the monistic hypothesis, every mode of | brought to his task qualities of a highorder He hadg 
+ Zineses has tts conconutant mode of metakiness,and when | Jarge share mm the exploration of the lake-dwellings in his 
o the kinetic manifestations assume the form of the mole- own country, and has recorded the 1esults in a business- 
cular processes in the human brain, the metakinetic mani- hike fash 2 Heh d himself for dealing with 
Jestations assume the form of human conseaousness ” LES seSONy tenas prepare & 
. the lake-dwellers of the Continent by a pamstaking ex- 


If this means anything, ıt means, what has been stated | amination of the evidence on the spot, and by visiting 
in simpler but equally exact and more intelligible lan- | all the principal collections He further has read the 
guage, that all force ıs will-power. Butt goes futher, | voluminous literature bearing on the subject scattered 
and implies that there can be no mind lıke that of man, | through various journals and periodicals, as well as that 
or superior to it, without a brain formed of similar mate- | which lies ready to hand ın separate books ‘Phe result 
rials and similarly organized with the brain of man This | of all this labour—and how great it has been only those 

-  ŘRecessary connection, and ewen identity, of the twqis, | can know who, like the writer, have gone over the ground 
however, what 1s not proved, and not even,in my opinion, | —1s this work “smelling of the oil” in every page, well 
shown to be probable illustrated with numerous cuts and with good indexes, 

The last few pages of the*volume are devoted to a dis- | and a systematic list of references It is, indeed, to be 
cussion of the causes which have led to the development of | looked upon as an encyclopedia of matters relating to 
the higher intellectual faculties in civilized man, and a diffi- | lake-dwellings, rather thag as an ordinary book It ıs 

* , culty 1s found in explagning this development, except on the | little less than a miracle that the vast array of facts 
ground that the increase of intellectuality acquired by use of | brought together should have been compressed into the 
the intellectwal faculties is inherited The oby€ction may | narrow limits of six lectures ò ° 

be made that there 1s no proof of any increase of average The lake-dwellings of Switzerland and of the surround- 
intellect in Europe during theglast two or the last twenty | ing parts of the Continent were laid before the archzo- 
centuries , and, on the other pand, ıt seems probable that, | logical public in 1866 by Dr Keller and his “English 
although the unintellectual may generate nfore rapidly, a | translator and editor, the late, M4 Lee,*to whom, some 
smaller proportion of the offspiing survive It 1s sug- | twelve years lat@r, we owe a second and enlarged edition 
gested that thg developmen of the social habit, the | Since that time discovery has rapidly followed discovery i 
mutual aid and protection thus afforded, may well have | ın various parts of Europe These have been carefully 
left a balance of the hfe-energy previously employed for | recorded by Dr Munro in the work before us The first 
individual self-preservation, available for the increase of | three hundred pages, comprising the first®three lectures 
pure intellect The exchedingly sporadic character of | and part of the fourth, deal with the lake-dwellings n° e 
exceptional intellectual powgr favours this vtew, which 1s Switzerland, France, and Italy The rest ofghe fourth 
analogous to that which I have suggested as having led | lecture 1s devoted to the discqyeries ın North Germany 
to the development of the accessory plumes of male birds | made principallfyeby Prof Virckow, and to the curious 
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mounds Which stud the mafshes of Holland, and which 
occur®also in those at the mouth of the Elbe 

The terpen, as they are called, ðf Holland, deserve 
more than a passing notice ‘They rise to a point above 
high-water markeand preak the monotony of ¢he dead 
level which, before the construction of the sea-dykes in 
the twelfth century, must Kave been covered by every 
tide Then they must have been islands, now tHey are 
mounds of various sizes, and distributed at sufficiently con- 
venient intervals to afford sites for modern churches and 
villages, and even towns such as Leeuwarden and Leyden 
A few years ago it was discovered that they were largely 
cogiposed of domestic refuse, so rich,in animal matter as 
to be of great value for manuring the land The excava- 
tions for that purpose have shown that they are autificial 
islands formed of elay and of timbers, both upught and 
horizontal, which have been inhabited long enough to 
allow of great accumulations of refuse Among the frag- 

$ 

ments of pottery found ın them may be noted the Samian 
ware , and among the articles made of bone, combs iden- 
tical with those found ın association with Roman remains 
in lake-dwellingsein Scotland Th®re are also glass 
beaga bronze dishes and ¢ripods, and Roman statuettes 
and fibulæ, together with iron bridle-bits, shears, and 
The associated coins of the Roman emperors 
—Byzantine, Anglo-Saxon, and Frankish—fix the date of 
their occupation They were mhabited from the time of 
the Roman attack on the Rhine as late at least as the 
reign of Lothair (aD 840-855), whose empire extended 
from Italy northwards as far as the Meuse and the Rhine, 
It ıs a significant fact that the evidence of the occupation 
of these mounds ceases with the break-up of the empire of 
Charles the Great, and the struggles between his degenerate 
descendants. They probably lay desolate towards the 
end of the ninth century, and became so completely 
forgotten that their story has only been made out by the 
recent diggings 

These mounds, however, apart from the light which 
they throw on the darkness of the written records of the 
first egl% centuries after Christ, have a further claim to 
our interest ın the fact that they were well known to the 
students of history in Rome as early as the first century 
after Christ They are: described by Phiny the Elder, in 
a passage worthy of being quoted — 


“We saw,” he writes, “in the north the Chauci, who 
are called the Greater and theLess In their country there 
1s a great tract over which the ocean rolls in great volume 
twice each day, and raises for us the never-ending dıs- 
cussion as to whether it should be called land or sea 
Here a miserable tfibe livgs on lofty mounds or artificial 
eminences raed to a height which? they know by expe- 
rience to be above the highest tide. These they occupy 
with their cabins When the tide ıs up, they look like 
sailors in shipg with water on every side, when it 1s 
down, like marmers? who have been stranded Their 
food is fish, caught around their cabir$ m the ebbing 
wateys Thgy have no cattle, and do not use milk as their 
neighbours do, nor does it fall to thtir lot to contend with 
wild beasts, since th€re are no shrubs for cover They 
twist cords of, sedges and marsh rushes, and make them 

e into fishing-nets ‘They dig turves, too, and, after drying 


* them more by the wind than theeheat of the sun, cook 


then food with them, and so warm their stomachs, frozen 
by the northern blasts gRain-water is their sole drink, 
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these tribes, were they conqueted today by the Roman e 


people, would say that they were slaves” (Pliny, “Nat 
Hist , xvi 1} 

At a later time they possessed oxen and sheep and horses, 
and from the occurrence of Roman coins and of Samian 
ware—the Sévres of the period—it may be concluded that 
they were in touch with the Roman cfvilizgtion They 


may have served ın the Roman army, and they most ° 


probably shared in the attacks repeatedly made by the 


Germanic tribes on the eRoman Empire, It would, m- $ 


deed, be strange if none of the spoilsof the®legions of 
Varus, and if no traces of the cor@uest of their country 
by Germapicus, followed by his disastrous retreat, were 
met with in these ancient dwellings in the marshes of 
Holland ‘ A 

The fifth ehapter is devoted to the lake-dwellings of 
Britain and Ireland. The Irish crannogs date as far baek 
as the Bronze Age, if not as far backas the Neolithic, 
and were inhabited as late as the time of Charles II, 
while those of Scotland begin with the Iron Age, and 
range as far down as the seventh and eighth centuries 
after Christ Those on the south-west—such, for example, 
as Loch Lee, near Dumbarton—contain the same mixture 
of fr8gments of Samian ware and other articles of Roman 
civilization, with barbaric implements implymg a rude 
manner of life, as we find ın the zerpen of Hollånd 
The region between the Roman Wall and the Highlands 
was the scene of continual fighting between the Picts and 
Scots on the one hand and the Roman legions on the 
other, from the days of Agricola down to the tıme of the 


retreat of the Romans from Britain, and afterwards between s e 


the Celtic tribes and the English With the conquest,of- 
the kingdom of Strathclyde by the Northumbrian Angles 
their history ceases 7 

Dr Munro ascribes all the lake-dwellings m the British 
Isles to a Celtic source, and he believes that the Celts of 
Britain got the idea of protecting themselves by making 
artificial islands in lakes or morasses from “contact with 
the mhabıtants of the pile villages in Central Europe” 
These conclusions seem to me not to be proved It 
may be allowed that most, if not all, of our British 
lake-dwellings were bulé and inhabited by Celtit 
peoples, but it does not follow that they got the art 
of buildmg them from Switzerland Lake-dwellings 
would be naturally inventefl by any race living ‘in a 
state of warfare in a land of lakes and morasses In 
other regions the Celts constructed for the same purposes 
fortified camps where there were n% lakes and moiasses 
The lake-dwellings, therefore, are most probably a mere 
local devélopment depending on the geographwal condi- 
tions Seeing that pile-dwellings are now used by widely 
different races, ranging ovgr an area from Central Affica 
to New Guinea, it is improbable that they should have 
been built by one® race onl? in prehistoric times In 
Switzerland itself they were used by the various invaders 
from the Stone Age down, to the time when their Gallic 
inhabitants were conquered by the Romans 

Dr Munro sums up with great care in his concluding 


chapter the principal features of the civilization of the . 


European lake-dwellgrs Hefaccepts the Age of Stone, 
and rejects that of copper, pointing out that copper 1m- 
plements are probably the result of the local scarcity of 


stored ın ponds at the entrance of th houses Even | the tin necessary for the manufacture of bronze In treat- 
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ing of the Bronze Age, Begonsiders the crescent-shaped 
° earthenware article? msing from a flat base, found in 
*several of the villages, to be “ suggestive of religious ideas” 
instead of being head rests The latter and mére 
popular Wiew seems to me to be most probable Again, 
our author says that “the lake-dwellings of the Bronze 
Age are buflt in deeper water, and consequently further 
-from the sh®re, than those of tle Stone Age” (Ð 538) 
Surely they vere built further frém the shore for purposes 
e of defence against the better weapons, and consequently 
*in deeper water These, however, are minor points of 
criticism in a work wuch will be of great service to 


aichzologists Dr Munro is tq be congratulated on 
his success in completing a most difficult task °@ 
W Boyp DAWKINS 
z . e A 
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OUR BOOK SHELF 


Colour in Woven Design By Roberts Beaumont, Pro- 
fessor and Director of the Textile Depaitment in the 
Yorkshire College Pp xxiv and 440 (London, 
Whittaker and Co, 1890) 


Amonest the ments which this book may possess gand 
we do not deny that they are considerable), elegance and 
accuracy of diction cannot be reckoned This cuiticism 
is justifiasl by the occurrence of countless phrases, such 
as fhese—“Non-luminous bodies are incompetent of 
emitting undulations that convey any coloured appear- 
ance to the mind”, “linear and curvilinear lines” , and 
“mn the rose there is displayed in perfection all the 
variosis modifications in tint and shade to which this 
And we cannot 

‘endorse in all particulars the exposition of the theories of 
* colou: given by Prof Beaumont For instance, he con- 

trasts what he calls the “light theory of colows” with 
the “pigment theory,” and then, speaking of the latter, 
says “Scientiffcally, ıt 1s no more a correct scheme 
than the light theory 1s applicable to the industries or to 
the mixing of paints” But surely the theory of Young, 
Maxwell, and Helmholtz is as applicable to the results 
obtamed by mixing pigments or coloured fibres, as ıt 1s 
to the results of mingling coloured lights Yet, while the 
author writes, on p 20, “many of the mixtures obtamed 
by this system (that adopted by Chevreul and Brewster) 


+ are diametrically opposed to*the laws of physics,” he 


proceeds to explain the chromatic phenomena of textiles 
by its aid It 1s needless to urge how deeply Prof Beau- 
monts acceptance of the1ed-yellow-blue triad of primaries 
vitiates his reasoning as to the effects of contrast, as to 
the question of the existence of tertiary hues, and as to 
the true complementaries 


* , When, however, weeturn to the practical or technical 


sections of this hand-book, we find much information of 
sterling valug Here Prof Beaumont 1s evidently at 
° hòme The numerous diagrams and photographs of 
cheeks, stripes, weaves, yarns, twists, twills, and diagonals, 
ullustrate the descriptions ın thè text most satisfactorily 
The analysis and synthesis ofethe vargous “ weaves” are 
particularly well carried out, and constituté the largest 
and most important part of the volume before us A 
scientific journal ıs, however, not the plaĉe for the dis- 
cussion of such d®tails of manufacture 
A few of the coloured plates are satisfactory , ın others 
the garish hues and harsh associations may, we hope, be 
eattributed to the failure of the chromolithographs to 
realize the intentions of thé author, But some of the 
coloured figureseare deplorably poor, or evenethoroughly 
debased, in design, note parficularly Plate xvin , Plate 
xxvul, Fig 2, and Plate xan, Fig 2 HC 
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Constance Naden a Memo 

(London Bickers and Son 

Brothers 1890) » 
Miss NADEN was a writer of considerable freglutess and 
ability, and all who knew her agree that she was also 
a woma of great charm of character? She did not, 
however, live long enough to produce anything of first-rate e 
importance, and it was hardly advisable to make her the 
subject*of a special memoir Mr Hughes appreciates 
thoroughly all that was most characteristic of his friend’s 
intellectual and moral nature, but he does not possess 
the secret of presenting brightly and vividly facts in 
which he himself happens to be interested Conse- 
quently, he does not succeed in conveying any adequate 
conception even of qualities which he is never tired gf 
praising The volume contains, besides Mr Hughes’s 
sketch, an mtroduetion by, Prof Lapworth, and “‘ad- 
ditions” by Prof Tilden and Dr Lewins The latter 
gentleman, who delights ın the use of an extraordinary 
philosophical jargon, thinks it would be impossible to 
be satisfied with any memoir of Miss Naden “which 
should ignore the scientific hylo-ideal, or automorphic 
principle, or synthesis underlying and suffusing her whole 
intellectual angl ethical architectonic” He proceeds to 
supply the necessary exposition, his chief difficulty being 
“the elementary wazvefé and simplicity of the concept, 
or ideal, involved ” e ee 


Eucha’s Elements of Geometry Arranged by A G 

Layng (London Blackie and Son, Ltd, 18907 
In this work, Euclid’s Books I-IV, VI , and portions of 
V and XI,are dealtwith The enunciations and axigms 
are the same as those in Simson’s edition, but the pro- 
positions have received many minor alterations Only 
the more common symbols are employed, and some of 
the propositions have been considerably shortened by the 
adoption of othe: proofs based on Euclid’s methods e 
Each proposition is accompanied with examples and in 
many cases with notes 

An excellent plan adopted throughout 1s that by which 
the student can see at a glance the enunciations, proposi- 
tions and figues, without the necessity of turning over a 
page The appendix contains some simple theorems of 
modern geometry, a few alternative proofs of the proposi- 
tions based on other methods than those of Euchd, and 
a collection of miscellaneous examples and examination 
papers Beginners will find the book rather troublesome 
at first, owing to the use of the symbols , but after these 
are understood httle difficulty ought to be experienced 


By William R Hughes 
Birmingham Cosnish 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by hzs correspondenis Nether can he undertake 
to return, or to correspond unth the writers of, rejected 
manuscripts intended, for ts or any other part of NATURE, 
No notice ıs taken of anonymous communtcations } 


. 
Hermaphroditism of the Apodida 


THE reproduction of Apus canci prms Mas been a much dis- 
cussed subject Althoufh the animal has been wgll known since 
the middle of last century, it was not till 1833 that a male was 
reported to have been found, and not till 1856 that the occasional 
presence of males ın small numbers was certainly established by 
Kozubowski On the other hand, the f@t that several genera- 
tions of ‘‘ females ’®could be produced without the presence of a 
male, was established as long ago as 1755 by Schaeffer, who 
concluded that the animels were hermaphiodite ® Since “that 
ume authors have been divided m opimog between hermaphro- 
ditism and parthenogenesis (not to mention v Siebold’s theory 
of Thelytoky) , the latter view has lately prevailed? 


Z For the history of this subject see Bronn’s ‘@Classen und Ordnungen * 


des Thyrreichs,” vol v On m 810 the following words occur —‘* Unter- 
suchungen uber die Gattungen Apus und Daphnia welche offengar in dem 
bis zu voller Evidenz gefuhrten Nachweis der Parthenogenetischen Fort- 
See also Lang@ ‘‘ Lehrbuch der Vergleichende 
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‘The anunals, however, prove ‘after all to be hermaphrodites 
Since the last careful study of Apus cancs2fo1 mis, as a whole, 
by Zaddach in 1841 (the woiks of Ray Lankester and others 
deal only evith specal points), new methods of research have 
been introduéed into our laboratories whiclf reveal details not 
eastly discoverable ly the glder methods Zaddach’s figures of 
theeovanies and testes of Apus are thus naturally somewhat 
deficient—as deficient, indeed,,as the best work we can do 
to day will, we hope, be found to'be fifty years hence 

As already announced mm a prelimfnary note,! published in the 
current number of the Jenassche Zeitschrift fur Natu wissen- 
schajt (Band xxv, N F xviu ), a small species of Apus kindly 
handed me by Prof Kukenthal, and presumably Lep:duras 
giacraks, Kroyer, proved on examination to be heimaphrodite 

he specimens were found in East Spitzbergen during the ex- 
Peguon sent thither by the Bremen Geographical Society m 
1889, under the conduct of Prof Kulfnthal. The species 
seemed to be new, as it did not agree with any of the descrip- 
tions of Lepidurus glacialis , n®t only was the whole animal 
much smaller, but ite caudal plate was much smaller and not 
notched at the tip, and, most important of all, ıt possessed well- 
developed second antennze, which have till now never been 
found in Lepidzeus glacealts (Huxley’s ‘‘ Anatomy of the In- 
vertebrata,” p 243) The new species, however, proved to be 
identical with the Z © glacealis” brought back from West Spitz- 
bergen by Prof Nathorst, specimens of which were kindly sent 
me by Prof Leche, of Stockholm _It fhus at first seemed 
likely that there wef two species of Lepidurus m the Arctic 
regiprs—a Lepidurus glaciala and a Lepidurus sprteber gensis 
Iam now, however, inclined to look upon Z spetsbergensis as 
a stuntgd variety of Z glacialis, or, rather, as a precociously 
ripe young stage My reasons for considering it merely a variety 
of L glactalts are as follows — 

o I have succeeded ın finding very distinct second antennæ 
ina large specimen of Z g/aczaizs, from Gueenland, kindly sent 
me by the Rev Canon Norman, so that this supposed difference 
does not exist (2) On examination of the genital tube, the 
sperm-forming centres are found im .dentically the same place 
ım the two species, viz. at the posterior end of the gemtal tube, 
*both, m this respect, differmg from the other Apodide I have 

as yet had at my disposalto examine (3) The other two dif- 
ferences—the small size of Z sfitzbes genses and the undeve- 
loped state of its caudal plate—are, on this supposition, easily 
accounted for 

We thus have, instead of two Arctic species of Lepidurus, a 
fully-developed Z glacialis, Kroyer, presumably in the warmer 
regions, andasmall, precociously developed variety from the colder 
and more northerly regions—Z glacialis var spztabe7 gensts 

Whether the variety 1s permanent or not, J have no means of 
deciding, It 1s interesting to find that Packard’s measurements 
for Z glaccalas make it smaller than Z spetebergensts (‘* Mono- 
graph of the North American Phyllopoda,” 1883), which shows 
that Z glaceahs may te dwarfed by jhe unfavourable environ- 
ment As Packard’s drawings are (judging from the deve- 
lopment of the caudal plate) of the fully-developed animal, this 
leads one to think that perhaps, ın rather longer summers, the 

Spitzbergen vanety may develop into the typical Z g/accalts 

without any great increase of size 

In my prelimmary nouce announcing the hermaphroditism of 

L spitzbergenszs, knowing how®much, the reproduction of the 

Apodidz had been discussed, I ventured to assert that ın all 

probability the other sptcies of the genus would also piove on 

closer examination to be heimaphrodite As above stated, I 

found the sperm-forming cengres in Z glacza/zs in identically the 

same position gs in the Spitzbergen vatiety By the kindness 
of Prof Mobuus, the Director of the new Berlin Museum, and 
of thefRev Canon Norman, I have also been able to exam.ne 

Apus cancrifoi ngs and Lepidurus productus In both these the 

sperm-forming centres? were found scattered here and there 

among the rich branchings of the segmenta® diverticula of the 
genital ube. They occur either at the tips of such branches, 
where the eggs ordinarily deveiop, or es slight lateral bulgings 
of the same In all gases the spermatogenesis 1s the same, the 
epithehum breaking up into sperm cells , these escape into the 
lumen of the @ube, and are found m considerable numbers near 
the genital aperture,gwheie the epithelial liming of the tube is 
hardly demonstrable, the walls of thestube consisting of a §brous 
membiaw®, ın the folds of which the sperm-cells lurk The 


* In this note, by an oversight, I stated that Schaeffer concluded the 
animals to be parthenogenetic, e 
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eggs are then fertilized as they stratcf this membrane m passing 


outinto the egg pouch The whole nchly-Bianthed reproductive ® 


organ, with the eggs developing at the tips of the branches, and 
wit here andSthere a testis, strongly reminds one of a moncecious 
plant, self contamed, and able jo dispense with pollen from 
without y e 

I reserve the drawings and the more detailed description of 
the reproductive organs of the different species for g short com- 
par&tivestudy of the Apodide which J hope $oon to have ready 
for the pess 
that small yellowish sacs filled with migute cells ocgur here and 
there among the developing eggs These must not he mistaken 
for the testes They are the loci of discharggd eggs, and the 
minute cells are the epithelium cells dislodged by t®e shrinking 
of the membrane of the genital tube, gwhich 1s stretched some 
100 fold by the mpening eggs * 

The onga of this secOndary hermaphrodyism ıs not fai to 
seek , 1t 18 clearly a protection agaist isolation, as in the case of 
the Cirnpedia and certam parasitic Isopoda The manner of 
hfe of all these,animals ıs such that they*are always In danger of 
being cut off from their kind , they would thus die out unless’able 
to reproduce either parthenogenetically or by means of self- 
fertilization 

Some species of Cirripedia, as 1s well known, have dwarf 
males, the last remains of the origmal separation of the’sexes 
As already mentioned, small males of Agus cancriformis me 
sometimes found Twelve finds of A cancriformis and L. 
productus, recorded by Gerstaecker, give 4458 “females ” (z e 
hermaphrodites) to 378 males, while sixteen finds, numberin: 
10,099 individuals, did not contain a single male I have foung 
no record of a male Z glacials, and none of the twenty odd 
specimens of the Spitzbergen variety I have as yet examined 
have been males It ıs probable that throughout the whole 
genus self-fertihzation ıs taking the place of cross fef:lizavon, 
but that some species have gone further than others m dispensing, 
with males Two species, for instance, Z cozestz, Packard, 
and Z macotusus, Lilljeborg, are reported to have more males 
than ‘females (?),” but the finds m these cases seem hardly large 
enough to allow us to judge, ıt may have been purely accidental 
that more males than ‘‘ females” were caught 

The males of the Apodide, with the doubtful exception of Z. + 
products, seem to be smaller than the hermaphrodites, other- 
wise there is no very pronounced sexual dimorphism as there 1s 
among the Cumpedia We are perhaps justified in concluding 
from this that the hermaphroditism of the Curwpedia 1s of much. 
olde: date than that of the Apodide No comparison 1s here, 
however, possible, since the two have nothing further in common 
beyond the fact that they are both hermaphrodite, and that this 
hermaphroditism ıs in both cases an adaptation against exter- 
mination through too wide dispersion of the individuals 

Jena, January 30. H BERNARD 


á ‘Stereoscopic Astronomy. s 


THE note on this subject ın NATURE of January 22 (p 269), 
regarding the perceplion of stereoscopic effect on examining 
properly-arranged photographseof Jupiter, 1ecalls an observation 
which I published in one of a series of articles on physiological 
optics that appeared in the American Fournal of Scvenceim 1881 
and 1882 

By taking advantage of the moon’s [brations, Mr Lewis M. 
Rutherfurd, of New Yoik, produced more than twenty years‘ 
ago an egcellent stereograph of this heavenly body In ex- 


By way of %aution howevei, I hduld here add -° 


amining this I found ıt possible to observe mote merely the , 


general convexity or concavity, according to the mode of stereo- 
scopic combination, but also the mequalities upon the lanar 
surface In an Amenican t&t book I have found the statement 
that Mr Wairen Daja Rue had succeeded in obtaining a stereo- 
graph of the Sun, from which, By stereoscopic vision, the ridges. 
of the facule could be perceived in sharp relief On application 
to Mr Dela Rte for a copy of this stereograph, I was dis- 
appoirted to learn that the®negative had, enfortunately, been 
destroyed, and hence no copies were attainable 

My own observations may be given by quoting from_the 
article published in the American Journal of Scrence for May 
1882 ‘*On the stereograph of the moon, to which reference * 
has been made, the elevation of mountain ranges and solitary 
peaks, and ven the inequalities of the sfpposed dead sea 
bottoms can be clearly seen The crater Copernicus, and the 
lunar Apennines, stand forth particularly boldly, and the ridge 

e . 
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that divxdés the bed of thy geart-shaped Sea of Serenity can be 
easily traced Anyene who has undertaken the preparation of 
astereograph with the pencil or pen, knows how very difficult 
it 1s to avoid the production of roughness in the ¢>mbined image 
at places where smoothnesg 1s desired No two impressions 
from the same type can be taken that will not present some 1n- 
equalities when stereoscopically examined, and no two groups 
of type representmg the same sentence can be so accurately 
adjusted as not ®© betray imperiection when subjected t@ this 


* „searching té&t ” 


For this statement regarding the moon, I was subsequently 
criticized by an English wiiter, well known in astronomical 
circles, who cqpsidered it to be ewravagant The test furnished 
by the ph®@tographs of Jupiter ıs probably even more delicate 
than that afforded by photographs of the moon’s minor tnequalh- 
ties of surface The dbservation of “W |] H ” 1s certainly very 
interesting By gxperiments made fn 1832 I fourg)that a plane 
binocular image became noticeably convea or concave when the 
pair of diagrams under examination were so disposed as to pro- 
duce an afgular retina? displacement of only 47” (Phelosophical 
M@gasine, October 1882) By comparing the photographs of 
<elestial objects whose distance is known, it may be possible 
yet to show that the mmimum displacement measured in 1882 1s 
really not quite a mintmum W LE CON1E STEVENS 

2Z Universitatsstrasse, Strassburg, Germany, February 4. 


Notable Paleolithic Implement 


DurinG the last five or six years I have lived at Dunstable, 
and many persons in the neighbourhood now know that $ notice 
old things a little The consequence is that various objects 
arg now and again presented to me for purchase These things 
are mestly no good—common fossils, pieces of “petrified 
wate,” shells, coins of the Georges, &c , but at times something 
worth notice comes to hand 

Late last autumn a number of stones of no value were brought 
to me, amongst them was a good, flattish, sub-triangular, 
Pajeolithic flint implement which had been picked up in 1830 
bya farmer named William Gutteridge on Dallow Farm, near 
Luton—the late Mr Gutteridge’s own land The implement 
had been preserved by the farmer as a curious natural stone, and 
he had affixed a label to ıt with Jocality and date The person 
of whom I secured the stone knew nothing of stone implements 
I Soon ascertamed the name and date to be correct from a 
relative of the hte William Gutteridge 
had held Dallow Farm for over 150 years 

Dallow Farm 1s ın the valley of the Lea, and three-quarters of 
a mile west of the river at Luton The ground ıs, I think, about 
50 feet above the Lea, and from 400 to 450 feet above the Ord- 
nance datum, but the heights on the large-scale Ordnance map 
are here insufficient I have never found a Paleolithic imple- 
ment at Luton, but I have picked up a few drift flakes there, 
sand found a good number of Palzolithic implements a few 
mules off + 

The Dallow Farm Palzohthic tool was found by Mr 
Gutteridge seventeen years before M Boucher de Perthes pub- 
lis#ed his discoveries in Frattce (1847), and eleven or twelve 
years before he began to notice such objects 

The famous Gray’s Inn implement was found in 1690 , Mr 
Frere’s discoveries were made at Hoxne in 1800, the Dallow 
Farm implement comgs next in 1830, and the Godalming imple- 
ment (Evans, “ Stone Implements,” p 529) about 1842 

Dunstable WORTHINGTON 6+ SMITH 

e 


Stergom 


AMONG wants long felt, at Jeast by animal morphologists, 1s 
some word that shall expres€ for Invert®brata ¢he idea that the 
word doe expresses for Vertebrata Words such as skeleton, 
shell, test, and carapace express the whole stracture, not the sub- 
stance of whichgt is made Werds such as zac, e and stereoplasm 
express some particular form of hard substance strictly defined 
from a physical or morphological stand-point Sclerenchyma is 
the only word that has yet been used in anything like the 
required sense, but that ig confined to corals, and, from its 
affinity with cenenchyma boa the aike, it ıs well that ıt 
should be so Driven back on cumbrous periphrases, I therefore 
venture to suggest the adoptich of the word Stereom (orepéspa, 
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that which has been made fold) This word @as used by 
Aristotle (“De Anim Part,” u 9) for the hard as opposed to 
the soft tissues of the body, and may, for the purposes of 
modern science, be thus dgfined any hard caleageous tissue 
forming skeletal, structures m Metazoa Invertebrata, and in 
Protozoa F> A BATHER 
Febrflary 9 z 





° Destruction of Fısh by Frost 
e 


IN regaid to Prof Bonney’s letter of January 26 (p 295), I 
would ask whether the fish were not killed by want of air due 
to the stagnancy of the water in the canal ? 

The moat here abounds ın fish, and several holes were kept 
open for their sakes during the frost The first partial thaw set 
our land-drains running Where one of these began to pour a 
httle water into the moat, though no fish had been visible ®ince 
summer, now the largest pike and carp were seen crowding to the 
aperture, seeming té be gasping for ar, and seeking the fresh flow 
When the frost departed, scarce half-a-gdozen fish—all small-— 
were found dead It would seem, therefore, tha: a very slight 
flow of fresh water would suffice to save fish from death But 
this can seldom be wanting in any natural body of water, for 
few are even the tarns into which no brook runs So sucha 
cause of destruction can seldom have acted on a scale visible to 





a geological eye e E HiL, 
The Rectory, Cockfield, Suffolk 
e a Sy 
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A DEDUCTION FROM THE GASEOUS THEORY 
OF SOLUTION) e 


oe 
BEFORE passing on, let me briefly recapitulate the 
chief points in Van't Hoff’s gaseous theory of, solu- 
tion and the experimental laws on which ıt 1: 1s based 
(1) In every simple solution the dissolved substance 
may be regarded as distributed throughout the whole 
bulk of the solution Its total volume ıs therefore that 
of the solution, the solvent playing the part of so mugh 
space, and its specific volume ıs the volume of that 
quantity of the solution which contains 1 gramme of the 
substance To avoid confusion, it 1s best to speak of 
this as the specific solutzon volume (v) of tne substance 
It is obviously in inverse ratio to the concentration 
(2) In every simple solution the dissolved substance 
exerts a definite osmotzc pressure (p) This is normally 
mdependent of the nature of the solvent It varies 
inversely as the specific solution volume (or directly as 
the concentration), and directly as the abso-utes tempera- 
ture (T) We may then write for solutions, as we do for 
gases, the equation # v=r T, whee > and v have their 
specialized meanings¢ and 7 1s a constant for each soluble 
substance 
(3) The molecular solution volume of all dissolved 
substances ıs the same if they are compared at the same 
temperature and osmotic pressure If wz be the mole- 
cular weight, #2 v = Vis the molecular solution volume , 
and we can now wrjte, a#we do for gases, Ø V = R T, 
where R 1s the same constant for all substances 
(4) This constant R has the*same va.ue when the 
formula ıs applied to the dissolved, state as when it 1s 
apphed to the gasepus state ifself 
(5) The gaseous laws, as I have state@ them, are not 


, absolutely true for dissolved matter in all circumstances. 


s 


Dissociation often occurs, as it may occur im the process 
of vaporization, thus causing apperent*exceptions But 
apart from thie there are and must be variations from the 
Jaws in the case of solutions of great concentration, Just 
as there are ın the case of gases and vaSours of great 
concentration—for instance, in thegneighbourhood of the 
critical point 

I wish now to ask your attention more particularly to 

"Part of an address deltvered by Prof Orme Masson as President of 5 
Section B of the Austraasian Association for the Advarcem@at of Science, 
January 1897 e 
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the actual*pvocess of dissolving and then to lay before 
you a kypothesis which, as ıt seems to me, is a logical 
consequence of the geneial theory k 
Imagınethen, a soluble solid ın contact with water at 
a fixed tempé:ature The substance exercises a certain 
pressure, 1n night of which ıt proceeds to dissolveg This 
pressure ıs analogous to the vapour pressure of a volatile 
body in space, the space being represented by the 
solvent , and the process of solution 1s analogous ta that 
of vaporization As the concentration increases, the 
osmotic pressure of the dissolved portion increases, and 
tends to become equal to that of the undissolved portion , 
just as, during vaporization 1n a closed space, the pressure 
of the accumulating vapour tends to become equal to the 
vapgur pressure of the hquid But if there be enough 
water present, the whole of the solid wall go into solution, 
just as the whole of a volatile body wyll volatilize if the 
available space be sufficient ® Such a solution may be 
exactly saturated og unsaturated With excess of the 
solvent ıt will be unsaturated, and the dissolved matter 
will then be in a state comparable to that of an un- 
saturated vapou®, for .ts osmotic pressure will be less than 
the possible maximum coriesponding to the temperature 
On the other hand, 1f€here be not excess of water present 
during the process of solution, a condition of equilibrium 
will be ariived at whengthe osmotic pr€ssure of the dis- 
solveglsportion becomes equəl to the pressure of the un- 
dissolved portion, just as equilibrium will be established 
betweengthe volatile substance and its vapour if the space 
“De insufficient for complete volatihzation Insucn a case 
we get a saturated solution in presence of undissolved 
solide just as we may have a saturated vapour in presence 
of its own liquid or solid 
So far we have supposed the temperature to be sta- 
tionary, but ıt may be raised Nowa rise of temperature 
will disturb equilibrium in either case alike, for osmotic 
Pressure and vapour pressure are both increased by this 
means, and a re-estabLshment of equilibrium necessitates 
imcreased solution 01 vaporization as the case may be 
Now what will this constantly increasing solubility with 
rise of temperatuie eventually lead to? Will it lead to 
a maximum of solubility at some definite temperature 
beyond which increase becomes impossible? Or will it 
go on in the way ıt has begun, so that there will always 
be a definite, though ıt may be a very great, solubility for 
every definite temperature? Or will it lead to infinite 
solubilty®before infinite temperature is obtained? One 
or other of these things must happen, provided, of course, 
that chemical change does not intervene 
Well, let us be guided by the analogy that has hitherto 
held gaod Let us see what this leads us to, and after- 
wards examine the available e,perimental evidence We 
know that a volatile liquid will at last reach a tempera- 
ture at which it becomes infinitely volatile—a temperature 
above which the liquid cangot possibly exist in the 
presence of its own vapour, no matte: how great the 
pressure may be At, this temperature, equilibrium of 
pressure between the liquid and its vapour becomes ım- 
possible, and above this point the substance can exist 
only as a gas . This ıs the critical temperature And so 
it seems to me that, if we carry our analogy to its logical 
concluson, we may expect for every substance and its 
solvent a definitg temperature above which equihbrium 
of osmotic pressure Riven undissolved and dissolved 
substance is 1mpossible—a temperature aBove which the 
substance caginot exist ın presence of its own solution, 
or, in other words, a temperature %f infinite solubilty 
This may be spoken of as the crz/zcal soluteon temperature 
But a little gonsideration shows that ın one particular 
we have been somewhat inexact in the pursuance of our 
analogy For we have compared,the solution of a sold 
body to tle vaporization of a volat.le Aguzd We ĉan, 
however, do better than tis, for volatile solid bodies are 
0 e 
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not wanting It 1s to these, thgngthat we mus? look in 
the first instance Now a volatile soled uch as cam- 
phor or Jodine) wil] not 1each its critical point without 
havigg first melted at some lower temperature , and a 
similar change should be exhibeted ın the solution pro- 
cess At some definite temperature, below that of fnfinite 
solubility, we may expect the solid to melt This soludzon 
meltgig-pornt will not be identical with, hut lower than, 
the true melting-point of ghe solid , and for the following 
reason No case is known,and probably no case exists, ` 
of two liquids one of which dissolvés in the 8ther and 
yet cannot dissolve any of gt in return Therefore there 
will be formed by melting, not the pure liquid swbstance, 
but a solution of the solvent in tke liqmd substance 
Hence the actual melting or freezing Boint must be lower 
than the try@ one, in nght of the laws of which I have 
spoken when discussing Raoult’s methods in the earher 
part of this addiess ¿ i 

From this soaution melting-point upwards we shallthen 
have to deal with two liquid layers, each containing, 
both substance A and solvent B, but the one being mostly 
substance A and the other mostly solvent B These may 
be spoken of as the 4 layer and the B layer + As 
temperature rises, the proportion of A will decrease in 
the A layer and mcrease ın the B layer, and every 
gramme of A will occupy an increasing solution volume 
in the A layer (B being absorbed there) and a decreasing 
solution volume in the B layer At each temperatme 
the osmotic pressures of A im the two layers must be 
equal The whole course of affairs, as thus conceived, 
now admits of the closest comparison with the changes 
which accompany gradual rise of temperature in the case 
of a volatile liquid and its saturated vapour The liquid 
1s like the substance A in the A layer , the vapour (which* 
is the same matter in another state) 1s like the same sub- 
stance A ın the B layer As temperature rises, the hqatd 
diminishes in total qnantity, the vapour increasing , but 
the specific volume of the liquid increases, while that of 
the vapour decreases The residual liquid 1s, in fact, 
constantly encroaching on the space of its vapour, just as 
the residual substance A in the A layer is constantly @b- 
soibing the solvent B from the B layer Furfally, in either 
case, the specific volume of the substance will become 
identical in both layers, which means that the layers 
themselves will become homogeneous and indistinguish- 
able Our system will then have reached its critical 
temperature—the temperature of infinite volatility in the 
one case and of infinite solubility in the other 

So much for hypothesis Are there any facts in sup- 
pore of ıt? Well,in the fibt place the hypothesis de- 
mands that (in the absence of chemical change) increase 
of solub.hty with rise of temperature shall be as general 
a law as mcrease of vapour pressure, and we find that 
this agrees with the known facts, more especially since 
Tilden and Shenstone (Phil Trans, 1884) cleared up 
certain doubtful cases Secondly, the hypothesis seems 
to demand some connection betweem the true melting- 
points of salts and the rates of their increase of solu- 
bility, antl such a relation hasın a generaj way been 
established by the same observers Thudly, we have’ 
the fact, in complete accordance with the hypothesis, that 
while no case 1s known of & solid body having, as such, 
infinite solubility in gny simple solvent, several cases are 
known of hquids of infinite solubilty, and also of solzds 
which, after they have melted tn presence of ther own 
solution, become at some lygher temperature infinitely 
soluble This last statement refers to the @ases described 
by Alexéeff (Weedemann'’s Annalen, 1886), of which I 
must say a good deal more directly It would seem to 
apply also to the case of silver ,mitrate, which Tilden and 
Shenstone desciibed as dissolvfag in water to the eatent 
of 1825 parts to one at so low a temperature as 130° C 
The true melting-porpt of tle salt 1s 217°, and I have 
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seen it stated (but have been unable to find the published 
account) that Shenstone has himself shown ıt to be fusible 
m water, and of infinite solubility at qu¥e reachable 

temperatures ° 
With® regard to substances that are liquid under 
ordmary conditions, we have the well-known fact that 
some pairg are infinitely soluble ın one another, while 
others exhibit the phenomenon of only partial selubility 
‘The hypothesis would draw no hard and fast distinction 
between these cases, except thé practically rmpoitant one 
that such a mixture as that of, ether and alcohol, which 
belongs tg the*first class, ıs usually above its critical solu- 
tion point, while such a one as ether and water, which 
belongs to the secon@ class, 1s usually below ıt It should 
be possible, accprding to the hypbthesis, to ceg} mixtures 
of ether and alcohol sufficiently to cause separation into 
two layers, similar to those observed at the ordinary 
Hae go in the case of ether and water, but I do not 
know that this has yet been put to the test of experiment 
* Alexéeff’s experiments appear to me to be of the very 
highest importance, and to merit the closest attention in 
any mquuiry into the nature of solution As already stated, 
they afford the strongest support to the hypothesis which 
I have been discussing , indeed, had it not been for this 
support I should hardly have ventured to discuss it at 
all They refer to solutions in water, below and above 
*100°, of phenol, salicylic acid, benzoic acid, aniline 
phenylate, and aniline, and to solutions in molten sulphur 
of chlorobenzene, benzene, toluene, aniline, and mustard 
ou® Al} these afford instances of reciprocal partial solu- 
tion throughout a considerable range of temperature, 
leading eventually at a definite temperature to infinite 
solubility Several of them afford instances also of solid 
substances with solution melting-points below their true 

meane pomes 
exéeff experimentally determined the temperatures at 
which different mixtures of the same two liquids are just 
converted into clear solutions, or, ın other words, he 
ascertained the strengths of the saturated solutions cor- 
responding to different temperatures For each pair of 
hquids he found that when a particular strength of mix- 
ture is reached, the temperature of saturation is lowered 
by further addition of either liquid Thus a mixture of 
about 37 parts aniline to 63 parts water requires a tem- 
perature of 164° 5 to convert it ito a homogeneous solu- 
tion, but one of 21 of aniline to 79 of water assumes this 
condition at 156°, and one of 74 of aniline to 56 of water 
does so at 157°5 He plotted his results in the form of 
tuives, with temperature andepercentage strength as the 
two co-ordinates The curve for aniline and water is shown 
in Fig 1, and this may be taken as a fair representative, 
the general form of all being similar It ıs at once 
apparent that for every temperature up to a certain limit 
there are two possible saturated solutions, one of water m 
aniline and one of aniline in water The limiting tem- 
perature at which there ıs but one possible saturated 
solution, and above which saturation becomes impossible, 
1s called by Alexéeff the Mzschungs Temperatur tis 
what I hdve%called the critical solution temperature It 
18 yn the case of aniline and water about ‘167°, as nearly 
as one can judge from the curwe without a greater number 
of experimental points thangwe have in this part, and 
the corresponding saturatfon strength iseabout 50 per 
cent It is hardly necessary to say that this equality 
of the two ingredients ıs an accident which does not 
characterize allecases 

Now mmagine a 50 per cent mixture of aniline and 
water sealed up in a tube, shaken, and gradually heated 
Let us assume that the tube 1s only large enough to 
contain the mixture and §llow of expansion by heat, so 
that evaporation may be neglected as too small to 
materially complicate the result. The course of events 
will be exactly what I have alreafly described with re- 
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ference to the hypothetical A layer and B layer „There 
will be formed a saturated solution of water ın aniline, 
which we may call the gazine layer, and a,saturated 
solution of aniline in water—the water layers Given the 
temperature, the percentage strength pf e&ch layer may 
be read*off from the curve As fhe temperature rises, the 
two layers will effect exchanges in such a way that the 
aniline layer will become poorer, and the water layer 
richer'1n aniline, and at about 167° the two layers will 
have attained equal strength and become merged into 
one Were we to start with the aniline and water in any 
other proportions by weight, there would still be formed 
the two saturated solutions, but their relative amounts 
would be different, and one or other would be used up 
and disappear at a lower temperature than 167° To 
attain the maximum temperature of complete solution 
you must start with the ewact proportions which corre- 
spond to that temperature x 

But it 1s. possible to learn even more from Alexéeff’s 
work than he himself has made evident. Let me call 
your attention to the curve shown ın Fige2,} the data for 
which I have calculated in the following manner 

From Alexéeff’s percentage figuygs was deduced the 
weight of water capable of dissolving, or being dissolved 
by, 1 gramme oê aniline at each of his experimental 
temperatures, so as to form a satftrated solution „Then 
from curves showing the exfansion of pure water*and 
pure aniline (the latter drawn from Thorpe’s data, 


Trans Chem Soc, 1880) there were read theSSpecificee * 


volumes of these substances at each of Alexéeff’s tem- 
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Fic r—Percentage of aniline in its saturated aqueous solution (Alexéeff) 
e 
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e 
peratures, and from the combined ın®rmatıon thus 
obtained, there was calculated the total volume,of that 
quantity of the saturated solution at each temperature 
which contains I gram of anime ‘This is what I 
have already ealled the specific solution volume A 
slight error 1s involved by the fact that the volume of a 
solution ıs not exaetly the sum of the vdlumes “of its 
mgredients, but this error 1s ngcessarily small—too 
small to affect the general character of the curve or the 
nature of the lesson to be learned rom it * 5 


7 fn order to save space, only the upper portion of the gurve is here 
represented, as ıt shows all that 1s essential to the argument f the twelve 
experimental pomts, one appears to be sgmewhat misplaced, but this does 
not affect that part Stane curve shown in the figure 
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The specific solution volumes of the aniline, calculated 
i this manner, were found to be as follows — 


h ° Spec:fit solution volumes of amine 
Temperature, 2 
f . ee pra In water layer 
* 16 — 32 16 
25 1 036 — 
39 1053 ° ae 
55 - 28 27 
68 . 1 087 — 
77 = 19 55 
137 I 297 => 
142 = 7 696 
156 = 5 248 
° 1575 . 1 498 . — 
164 5 = : 3412 


hd 
These specific Solution volumes are represented as 
absciss m Fig, 2, with the temperatures as ordinates. 
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For the sake of comparison, ? Mave laced side by side e 


with it a specific volume and temperature curve (Fig. 3) 
for pure algohol and its saturated vapour, plotted from 
thè experimental data of Ramsay and Young (Phil Trans, 
1886) The reason that alcohol was chosen @s simply 
that the data were convenient to my hand 

The two curves ate strikingly similar 1g form and 
si$nifigance In Fig 3 we see the specifjc volume of 
liquid alcohol increasing slowly with rise of temperature, ° 
while that of the satufated vapour rathere rapidly de- 
creases 
of the aniline in the Sntline layer sldWwly gincreasing, ° 
while that of the aniline in the water layer decreases 
more rapidly, with rise of tempemture In Fig 3 we 
see that above the cr&tical point the existence of hquid 
alcohol m presence of its vapour isimpossible In Fig 2 
we see that above the critical solution point the existence 
of an aniline layer in presence of 4 water layér is ımpos- 
sible InFig 3 we see an mclosed area which represents 


EET TA 


e 
Fic 3 —Volume of alcohol (liquid and saturated vapour) weighing one gram 


e 
those temperatures, and specific volumes which are 
mutually incompatible In Fig 2 we see an inclosed 
area which fepresents those temperatures and specific 
solution volumes @hich are mutually incompatible In 
Fig 3 we see that any two poifits on the curve which 
correspond to equal temperature must also, from the 
nature of the case, corré$pond to equa} osmotic pressure 
In Fig 3 some of the pressures are ir@licated, as this can 
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be done from Ramsay and Young’s data In Fig 2 the 
value of the osmotic pressures cannot be given, as they 
have not been experimentally determined In Fig 3 
any point outside of the curv and to the right, as at a, 
corresponds,to the State of unsaturated ,alcohol vapour, 
whose temperature, specifi¢ volume, and pressure are 
mdicated—the last *by the isobaric line which passes 
through the point In Fig 2 any pomt outside the curve 
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In Fig 2 we see the specific solution volume e 
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and to the right,as at 2, must correspond to the state of 
an unsaturated aqueous solution of aniline, whose tem- 
perature and specific solution volume can be read, and 
whose osmotic pressure gould be indicated by an isobaric 
line, Rad we the data for plotting it A httle thought 
makes it evident, too, that such isobaric lines would 
follow tbe same general course as those shown p the 
alcohol qagram e 
Now consider what must be the effect of gradually 
decreasimg the voleme of thé unsaturated vapour in the 
one case and the solution vglume of the aniline in the 
unsatuygted®solution in the ‘other, while temperature 1s 
kept constant In the case of the vapour (Fig 3), the 
point æ will pass®to the left across lines of increasing 
pressure, unti] the vapour becofhes saturatesat 4 Then, 
1f the diminution of volume continue, a portion of the 
vapour will condense to the liquid state, or be transferred 
tg ¢, while the rest remains saturated vagour até With 
continued decrease of volume, the proportion condensed 
* will constantly increase, but there can be no alteration of 
pressure till all is condensed , and after that nothing but 
a very slight diminution of volume is possible without a 
lowering of temperature Well, how are we to dimmish 
the solution volume of the aniline ın the unsaturated 
aqueous solution’ Clearly by depriving the solution of 
some of its water, so as to leave the same quantity of 
aniline distributed throughout a smaller space, And 
what will be the result of doing this while temperature 1s 
kept constant? Evidently, as ın the other case, the 
foin, æ (Fig 2) will travel to the left, across lines of 
‘Increasing osmotic pressure, until ıt reaches 6—that 15, 
until the solution is a saturated one, and after that, if 
° more water be abstracted, some of the aniline will be 
thrown out or condensed, not as pure aniline but asa 
saturated solution of water in aniline, so that two layers 
will now co-exist—the aniline m one having the specific 
solution volume represented at 6, and the amline in the 
“other having that represented at c This tranference 
from 6 to ¢ will continue, as water is abstracted, until the 
mto of residual water to aniline is just enough to give 
the whole of the latter the specific solution volume shown 
atc At this stage the water layer will disappear, and 
only a saturated solution of water in aniline will be left, 
and after that only a very small volume change can 
possibly result from further abstraction of water, as the 
specific solution volume is already not far from the 
specific volume of pure aniline itself at the same tem- 

perature 
To complete the comparison of the two cmrves, 
let me pont out that, just as we can from Fig 3 cal- 
culate the distribution of alcohol between its lquid 
and its vapour layerse under given conditions, so 
can we calculate from Fig 2 the distribution of the 
anthne between the aniline layer and the water layer 
under given conditions In the former case, if the 
total volume of agube contaming # grammes of alcohol, 
at, say, 230°, be 2 X x, and if x be marked off (Fig 3) 
between g and c on the Ime of that temperature, then 





© (x, 6, and®c standing for the volumes which can be read 


2% =* ts the weight of 
b-c 
b-x 
—— 8 its weight 
im the liquid layer, and the volumes of the two layers in 
p te b-—x 
b-¢ 
spectively, which are together equal to z x Just so 
also with the aniline and water mixture (Fig 2) If 
72X xbe the total volyme of the mixture (both layers 
together) containing 7 Crammnae of aniline, at, say, 140°, 
and if x be inarked off ag it was in the “other case, then 
w-C 





*off on the horizontal base Ine) z 


the alcohol in the vapour fayer, aid 2 


cubic centimetres are 7 and 2 ¢ re- 








n 1s the weight of amine in the water layer, 
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b- Fs its weight in the aniline layer and the 


and z 


v7 





total volumes of the two layers are 2 ,5° 


* 
= respectively, together equal to z x ` 

If the actual weighta *of aniline and wate: in the 
muxture be given, the wale of v can be calculated with a 
very fair approach to accuracy by the method adopted ın 
plotting the curve, and thus all the facts with regard to 
the distribution at any temperature can be obtained 

Now if ıt be remembered that this case of aniline and 
water Is not an isolated one, but typical of many cases 
experimented on by Alexéeff, and if ıt be remempered 
also that there exists no direct experimental evidence to 
show that the law which governs these cases is not the 
general law regulating all simple solutions, ıt must I think 
be granted that the facts do somewhat strongly support 
the hypothesis of a critical solution point which I deduced 
in the first stance from the general theory of solution 
It may be summed up as follows — 

(1) In every system of solution which starts with a 
solid and. s simple solvent, the® solid has a solution 
melting-point which ıs lower than its true melting-point 
Above this temperature the system cofisists of two separate 
hquids, each of which 1s a s@turated solution %e 

(2) These two lquids become one homogeneous solu- 
tion at a temperature which depends on the raso of the 
original ingredients There 1s one ratio which demands 
a higher temperature than any other Thus 1s the critical 
solution temperature, above which either ingredzent ıs 
infinitely soluble ın the other 
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THEORY OF FUNCTIONS! 
Il 


TE now come to Dr Schwarz’s contributions to the 
theory of functions, which relate to the two theorems 
stated, and we begin with those which relate to the 
conform representation of various surfaces on a circle 
In the paper “ Ueber emige Abbildungsaufgaben,” we 
learn that these investigations date back to the tıme when 
the author was a student at Berlin A fellow-student, 
Herr Mertens, observed to him how curious jt was that 
Riemann had proved the existence of a function which 
would give a conform representation of the surface of a 
figure like a triangle on that of a circle, whilst the actual 
determination of the function in form of an expression 
seemed, on account of the discontinuities due to the 
corners, to be beyond the present powers of analysis 
Dr Schwarz thereupon tried to work out a special case, 
and selected the representation of a square on a circle, 
or, rather, first on the haéf of the plane which 1s bounded 
by a straight line , “for the circle can be conformly repre- 
sented on this half-plane by aid of reciprocal radu 
He next looks for a function hich has such dis- 
continuities as are introdwced by the corners of the 
square The right angle has to be represented by an 
angle of twice the magnitude, and therefore, here the 
representation cannot be similar in the smalfest parts 
The known properties of the exppnenteal function help at 
once to findgit This function ïs thus obtained by a 
happy guess, not by prescribed rules It still contains an 
infinite number of,constants To deterntine these it 1s 
observed that if x = /(¢) gives a gonform representation 
of a surface T ın the plane ¢ on a surface U in the plane 
u, then also will “= Cx + C} gives Such representa- 
tion, only the corresponding figure U’ ıs drawn to a def; 
ferent scale, and Haced in a different position in the 
u plane On differentiating this equation with regard to 
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Z, and eliminating the constants, it ıs found that the 
expressfon 
d 


dt 


e 

remains unaltered *1f we substitute w’ for x, and is 
wherefore independent of the absolute magnitude and 
position of the figure U ın thee plane The value of this 
expression in the case under consjderation 1s then skown 
to be a rational function of ¢, and on integration the value 
of u 1s got as an ellipzic integral On returning from the 
half-plane to the circle by the substitution s = ¢ — 2/ź + 2, 
we get ultimately 


a 


du 
log A 


s S = SIN ait u, (k =z) 

This Jemniscatic function gives the required trans- 
formation, as 1s ultimately easily verified 

He also gives in “form of a definite integral the func- 
tion for the conform representation of a triangle on a 
circle, and the g,pression found at once suggests the 
function for the representation of any polygon. 

These results he laid, ın 1864, before the Mathe- 
matical Seminary of the Berlin University eThey were, 
however, not published till 1869, andgthen with con- 
siderable additions® ™feanwhile the objections raised 
against® Riemann’s theory, @ready mentioned, had been 
raised These invalidated the results about the polygon , 
for the ormula given contains a number of constants 
The complete proof for the validity of the formula requires 
Riemann’s theorem about the existence of a solution, or 
else a*proof that the constants can in each case be deter- 
mined As the first had become doubtful, the author 
now states that he had been able to give the last proof in 
case of any quadrilateral, and adds that he has received 
a general proof from Weierstrass But this proof ıs not 

en 

A few other examples are added, viz the representation, 
always on a circle, of the part of a plane outside a 
square, of the space bounded by a parabola and by an 
ellipse This last problem ıs more fully considered in a 
separate paper. 

He next considers a polygon bounded by circular arcs 
Such a polygon 1s transformed into another also bounded 
by circular arcs by aid of the substitution 


w! = (au + c) (Cate + cs) 


The differential equation obtained on eliminating the 
four constants, 1s of the remarkable ferm p(w’, £) = (ze, £), 
where y(x, Z) 1s the expression which Cayley has more 
suitably denoted by (x, 4), and called the “ Schwarzian 
derivative,” and which, through one of Cayley’s formule, 
has led to Sylvester’s theory of reciprocants 

Some of the results obtained are extended to repre- 
sentation on a sphere by aid ef stereometric projection, 
and finally the function 1s given which performs the 
conform representation ef the surface of a polyhedron on 
that of a sphere E 

The function obtained centains, again, a number of 
constants The@author states that these can at once be 
determined ın case of a regular polyhedron, but that he 
has not Been able to prove that this can always be done 

The case of æ tetrghedron is considered and fully 
worked out ın a special paper The resylt is that the 
surface of a tetrahedron can always be conformly repre- 
sented‘on the*surface of a sphere, sq that there 1s a one- 
one correspondence bgtween the points, and this can be 
done in one way only if for any three points on the one 
surface the corfesponding ones on the other have been 
.@rbitrarily selected © 

The representation of a square ora circle is illustrated 
by a figurë The surface of the square is divided into 
smaller squares by lines Patallel to the sides, and the 
curves representing these gre drawn on t&@e circle 
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As this representation 1s perfotird by ellyptic fufictions ¢ 


it gives interesting illustrations of these functions In 
the paper attention is called to an illustration of a theorem 
of Alel, and ın a note, added to the present reprint, a 
quotation from a paper on complex prime numbers, by 
Jacobi, ıs made, of which we repeat a part here Jacobi 
says — 

“Pine ebenso interessante als schwitrige,” Aufgabe 
durfte es sein, dieser THfeilung des Lemniscatenbogens 
in a+ —1 Theile . .°. emenegeometrisehen Sinn 
abzugewinnen ” 

This 1s done by the above r€presentation © » 

The chief result of the papers considered 1s that the 
possibility of a conform representatiom of one surface on 
a circle haggeen proved*for certain caseg by the actual 
determination of the function which gives it Especially 
it has been shown that a figure bounded either by straight 
lines or by arcyof circles can be thus fepresented’ These 
results form the starting-point for the papers in whiclit 
1s attempted to give strict proofs for Riemann’s general’ 
theorems stated above 

In the paper “ Zur Theorie der Abbildung,” ıt 1s sup- 
posed that the plane surface U to be represented on 
the area of a circle consists of a simply connected single 
sheet whose boundary ıs everywhere convex The 
plane is covered by a net of squares, and then that area 
1s tak 
or partly within the given area For this new area U}, 
a function z4 exists, by aid of which the area of a 
circle 1s represented on that of the new figure, for it $ 
bounded by straight lines On halving the sides of the 
squares, a new area 1s formed, coming nearer the given 
one After 7z repetitions of the process, we get a func. è 
tion #,,, representing the area of the circle on the last- 
formed area U,, If # 1s now increased indefinitely, then 
U,, will become coincident with the given area U, and 
1t ıs proved that the limiting value of z, becomes an 
analytical function representing the area of the circle on’ 
the given area U This proof, however, requires that the 
boundary of U ıs everywhere convex towards the outside 

It 1s worthy of notice that the boundary of the surface 
U 1s reptaced by a broken line whose sides always remain 
at right angles, and which, therefore, never changes into 
a curve, which has, generally speaking, at every point 
a definite tangent The boundary of U,, is and re- 
mains for an increasmg # a broken line This seems 
closely connected with Prof Klein’s speculations about 
the impossibility of representing y = fr) geometrically 
by a curve All that a curwe can represent 1s what he ° 
calls a Functionenstreifen If we admit this, and con- 
sider the boundary of U as given by a Sévezfen (a strip 
of small but not vanishing brgadth), we may divide the 
boundary into a finite number of parts, such that the 
strip representing each arc contains an arc of a circle or 
a straight line The figure thus obtained can be con- 
formly represented on acircle Thus we get the theorem 
that every surface bounded by a S¢rezfez can be con- 
formly represented on acircle This is all that 1s wanted 
for physical applications In these, therefore®th€re need . 
be no hesitation of applying Riemann’s theorems Ip 
fact, physicists never have hesitated, and have used 
Green’s and Thomson’s thegrems, on which Riemann’s 
depend, as if tle boifndaries of the solids and surfaces 
considered were continuous and without thickness, though 
neither can be true if matter itself is discontinuous in 
its smallest parts, if ıt is ma@e up of atoms of small, but 
not infinitely small, size 

Having considered the papers which deal with the 
conform representation of one surface on another, we 
come to those ın which the pe of an analytıcal 
function by aig of the partial differential eqyation Az = o 
1s treated ° 

We have seen that tfe determination of w = u + zv as 
an analytical function of z =v-+zy can be made to, 
e e 


which contains all those squares that lie wholly ° 
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depend or? that of its regl part v as a function of x and y, 
which satisfies Az e o 

According to Riemann, such a function, z, 1s completely 
determined if it has at the boundary of a given surface 
any pfescribed values, whglst it ıs finite and continuous 
for all fonts within the surface, or has given discon- 
tinuities It 1s required to prove that this assertion of 
Riemann’seis trug e 

In the paper “Ueber emen Grenzubergang durch 
alternnendes Verfahren,” Schwatz gives an outline of 
his metho® but in so short a form that ıt 1s difficult to 
understand thg reasoning, there, being constant references 
to theorems which can only be known to those who are 
well acquainted with the literature of the subject In the 
next paper, howevef, “Ueber die Integration der par- 
tiellen Differentaalgleichung az Ło unter wergeschrie- 
benen Grenz- und Unstetigkeitsbedingungen,” we have 
the same problem treated ın an exhaustive manne: All 
thegropositions used are first explained, and only once 
reference is made to a theorem which Weierstrass has 
given in his lectures, but not published This paper ıs 
very clear, and contains a complete introduction to the 
theory of analytical function, or, as Axel Harnack says, ıt 
contains “in gedrangter Kurze eme ganze Theorie der 
Potential functionen” (in a plane) 

It 1s first pointed out that our problem, of determining 
z subject to given boundary conditions, can always be 
solved for a circle, and the function which solves it is 
given in form of a definite integral The proof for this 
statement 1s given ın a subsequent paper, “Zur Integra- 
tion deg partiellen Differentialglerchung az = 0,” which 
coħtains, also, investigations about discontinuities, &c, 
and which should be read togethe: with the one now 
finder discussion 

It 1s next shown that the problem for any other surface 
18 reduced to the above if the surface can be conformly 
represented on the circle This greatly enhances the 
umportance of such representation 

Three cases of surfaces fo. which this representation 
has been obtained are enumerated, viz a crescent formed 
by two circular arcs, including a segment of acircle, a 
triangle bounded by arcs of circles (or by straight lines), 
provided two of the angles are right angles , and, lastly, 
such a triangle formed by circular arcs which has the third 
vertex a cusp 

Next an analytecal lne is defined, viz 1f z = /(¢) ıs an 
analytical function, then the curve which the point z de- 
scribes for real values of ¢ 1s said to be analytical Such 
a line is therefore, by aid of the function z = (4), con- 
ormly represented on a straight line, the axis of real ¢ 

If now the boundary of a suiface consists of a finite 
number of pieces of analytical lines, ıt will be possible 
to get, by aid of the equatien z = fé), on the plane (/) a 
confoim representation of one of these pieces, together 
with a part of the surface, and this may be bounded jn 
such a manner that its representation on the plane (¢) 
becomes, say, a segment of a circle Fo: this portion of 
the surface, therefore, our problem (of determining z) can 
be solved, From the whole surface we can tHus cut off 
‘pieces next to the boundary for which the problem can 
besolved It will therefore also be possible to place on 
the surface a number of figuftes such that for each of 
them the problem can be peed ang that no part of the 
given surface 1s uncovered, whilst none projects beyond 
the boundary These figures will, of course, overlap 

Suppose, now, we could prove that our*problem can be 
solved for a suface formed b; such overlapping figures, 
if it can be solved for each of the component figures, the 
part where the figures overlap counting, of course, only 
once , then the proof would be complete that our prob- 
lem of determining z as afsolution of Az = 0, so that it 
has prescribedevalues on the boundary of a given surface, 


has a solution if the surface $s bounded by a fimte number | this theorem — 


of pieces of analytical lines 
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This ıs what Schwaiz dbes by the “ Grenfubergang 
durch alternirendes Verfahren” He supposes that T; 
and T, denote two, surfaces, such that for each of them 
the problem has been solyed, and places thesg so that 
they overlap, and their outer boundaries form a new 
surface, eT è . ° 

The two figures have a region T* ın common, ethe ẹ 
figure T may therefore be expressed as T = T, + To- T* 
Part af the boundary of T; 1s boundary of T , the other 
les within T, and 1s boundary of T* The same is true 
of T, There 1s, first, a function z, determined for T,, 
which has, on that part of the boundary belonging to T, 
the presciibed value, and on the other parts, within Ty, 
the value zero Then a function z 1s determined for Ty 
satisfying the analogous boundary condition, only on the 
part of its boundary within T} it receives the vafkes 
which the first fugction z4 has there 

Then new functions are @etermined alternately for T, 
and Ta each having on that part of the boundary which 
belongs to T the prescribed values, and on that part 
which belongs to T* the values which the last function 
for the other area givesit The effect 1s #hat, ultimately, 
two functions, wz’ for T, and z” for Tọ are obtained, 
which coincide throughout the boendary of T*, and 
which, theref6re, must be identical for the who.e common 
region T* But this implies, agaig, that they are values 
of the same function x, whgch satisfies, therefoye, all 
conditions 

Riemann’s princ:pal theorem 1s thus proved, pot for 
any surface, but for a case of very great generality Forse 
the theory of analytical functions this seems sufficient, as 
itis difficult to conceive the necessity of having to use 
surfaces bounded by quite aibitrarily given boundaries 

In the theory of potential such boundaries might occur, 
but here Klein’s mvestigations already 1eferred to are 
pertment These, in fact, seem to brush away a great 
number of the difficulties which have been mtzoduced bye 
starting from too general definitions 

The theorems used by Riemann 1n his theory of Abelian 
functions, for instance, can all be proved by the above 
results of Schwarz, who, indeed, shows how the discon- 
tinuities which occ. here can be treated by his method 
He also extends some of lus iesults to conform repre- 
sentation of surfaces on a sphere, and completes the 
investigation 1n his earlier papers 

Of the remaining papers we can only give a very short 
account ‘There are first two papers on dewelopable 
surfaces of the first seven orders, and more particularly 
on those of order five 

The papers “ Bestimfnung der scheinbaien Grosse eines 
Elipsoids fur emen beliebigen Punkt des Raumes” and 
“ Zur conformen Abbildung dei Flache eines Rechtecks 
auf die Flache emer Halbkugel” contain applications of 
the use of Weierstrass’s elliptic functions Those who 
take an interest in the latter, which are in England known 
chiefly through various papers by Prof Greenhill, will be 
glad to learn that Herr Schwarz promises 1n the preface 
of vol n a new edition of his “Formeln und Lehrsatze 
zum Gebrauche der elliptischen Functaonen ” 

In the important paper “ Ueber dicjenigen Faelle, in 
welchen die Gaussische hypergeometriscMe Rehe eine 
algebraische Function ihres vierten Elementes daastellt,” 
we have applications of the theories just discussed, but 
we must forbear from entering into® discussion of it 

The imvestig@ion rests on a discussion of the well- 
known differential equation of the second onder, of which 
the series ıs an integral The results obtained are in- 
cluded in Forsyth’s “Treatise on Defferential Equation,” 
though proved in a very different manner They have 
enabled Klein to determine all differential equations of 
the second order which have algebraital integrals s 

This paper, “ Ueber algebraische Isothermeng contains 


If a complex variable w = ft) has the property that 
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the curves€ot which the real part u of w has a constant 


value aie algebraical, then w ıs either an algebraical 
function of z, or pw, where p or pz 1s sgme real number, 1s 
-+ the logaritm of an algebraical function, or else pw 1s an 
elliptical intégral of the first kind, with real modulus 
whose superior himet 1s ag algebraical function of g 
e AU these investigations require a deep study of the very 
foundations of analysis Thege cannot help to reveal a 
number of inaccuracies and gaps jn the ordinary thgories 
as contained in text-books Accordingly we find several 
papers in the collection which contain such corrections 
Thus there 1s one paper in which a complete system of 
independent conditions 1s given which underlie the pro- 
position that d7u/dxdy = d’u/dydx 
In another paper the definition of the area of a curved 
surf&ce in the first edition of Serret’s “eCalcul Différentiel 
et Intégral” ıs shown to be wrong „In another long 
paper it 1s proved that of all Solids of given volume the 
spbere has the smallest surface All previous proofs 
depend on the supposition that ove sold exzsts which has 
a minimum surface, of this the present proof ıs inde- 
pendent © 
The first volume contains papers relating to surfaces of 
minimum area The original problem 1s one of the 
calculus of variation, viz a given closed curve in space 
being given, it 1serequired to determine that surface 
bounded by it which has ghe least area One of the 
chief properties of such surfaces is that the puincipal 
radu of.curvature at each point are equal but opposite, 
*r the mean curvature 1s everywhere =o Hence all 
surfaces which have this property are called “surfaces of 
mimignum aea,” though it is not any longer true that 
surfaces of this kind have the original property for every 
part cut out by any curve drawn on them, just as the arc 
of a great circle on a sphere ceases to be the shortest 
line between its ends as soon as the arc becomes greater 
@han a semicircle The question to decide whether this 
is the case for a given closed curve on the surface is con- 
sidered in the paper “ Ueber ein die Flachen kleinsten 
Flacheninhalts betrefendes Problem der Variationsiech- 
nung” It is, of course, a problem about the second 
variation 
There 1s an interesting connection between the surfaces 
of minimum area and the conform 1epiesentation of one 
surface upon another, viz every such representation of 
the whole surface of a regular polyhedion on a sphere 
gives rise to a surface of minimum area, which in this 
case contains an infinite number of straight lines 
In the first paper the surface 1s considered which ıs thus 
obtained from the cube This p&per, when communi- 
cated to the Berlin Academy, was illustrated by models 
In the present reprint, nicely executed shaded figures 
of these are added The first gives the surface corre- 
sponding to one face of the cube _ It is bounded by four 
edges of a regular tetrahedron In the second we have 
the surface corresponding to Al six faces of the cube It 
forms one continuous sheet If this surface be still further 
continued, a surface 1s*’obtained which extends through- 
out the whole spaee. Of this the third plate gives a 
part Analytically the poblem depends on elliptical 
functions K 
These investigations are continued ın the second paper 
(and several others), which obtained a prize of the Berlin 
Academy, The piiz@ problem required the complete 
solution, by aid of elliptical or Abelan fuctions, of some 
important problem taken from almost any part of pure or 
applied matNematics Herr Schwaw treats of the surface 
of least area boundeé by any skew quadrilateral 
In “ Fortgegetzte Untersuchungen uber specielle Mını- 
malflachen,” a new problem is proposed, viz there 1s 
e° given a closed chån consisting of straight Imes and 
planes, itgis required to find a surface of mmimum 4rea 
bounded by the lines and perpendicular to the planes 
Of the other papers we mention the “ Mıscellen aus 


NO IIII, VOR 43] 





v 


dem Gebete der Minimalflachery”@ It contains’ a highly 
interesting review of the whole subject, wielding Plateau’s 
mvestigations, and 1s full of suggestions 

The volumes, which aie dedicated to Weierstrass, are 
well printed on octavo pagesesufficiently large fo give 
room for the formulze required, and not so Jarge as to be 
unwieldy, as ıs the case with a recently published “ Col- 
lectin” But there is one point in which the edition 
might have been improved, trifling as far as @diting and 
printing are concerned, but of great benefit to the reader 
It ıs very desirable that in all editio&s of collected papers 
the examples set by SireWilham Thomgpn and Prof 
Cayley should be followed, of placing the date Æ the first 
publication of each paper both in pe table of contents 
and at the head of each paper. O HENRICI 
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GEOGRAPHICAL EXPEDITIONS 


GROMBCHEVSKY, now at St Petersburg, gas 
* given the Russian Geographical Society a most 
interesting account of his last expedition It is known 
that the Expedition left Marghelan in June 1889, and that 
having found the Ala: Mountains deeply clothed in snow, 
they went to Kala-i-khumb through Karategin and 
Vakhia They found that the khanate of Shugnan was 
at war with the Afghans, and as the latter refused to let 
the Expedition go further, M. Grombchevsky returned to g 
Vakhig, afte: having crossed the Sytargh Pass, which 
has on its western slope a great glacier, six miles long 
In August, after having made a long circuitous journey 
over the Pamir (the well-known Pamir robber,» Sahir- 
Nazar, being the guide of the Expedition), they reachéd 
the frontier of the Pamir khanates now occupied by the 
Afghans, and waited there for the Ameer’s permission for 
further advance A refusal was received in October, 
when the temperature already was from 20° to 24@C 
below zero, and the Expedition could find no fuel of any 
kind So they crossed the Mus-tagh ridge (yaks being 
used for the transport of provisions),and reached the val- 
ley of the Raskem River, where they met with Mr Young- 
husband. During their fifty-five days’ stay on the bafiks 
of the Raskem, they explored the passe? of Shimshal, 
Mustagh, and Balti-davan, leading to Kashmir, as well 
as the passes across the Raskem ridge leading to Kash- 
gara In November, M Grombchevsky was at the 
Kashmir fort Shahidulla-kodja , but the fort was aban- 
doned, and, the Expedition having no provisions, they 
asked permission to enter Kashmir and to winter there 
But Colonel Nisbet refused admission to Kashmur, so 
that the Expedition had*nothing to do, M Gromb~ 
chevsky says, but to move eastward, across the desert 
plateaus of Tibet, in order to reach some inhabited spot 
Moving up the Kara-kash, the Expedition ascendedsthe 
Tibet plateau The thermometer fell as low as — 33° to 
— 35°C, all water was frozen, and two-thirds of the 
horses died, so that all natural history collections were 
abandoned, and, notwithstanding a éightful snowstorm, 
the Expedition re-crossed the mountains and went 
to Kashg&ria The first settlements were, reached ın 
February Next month M Grombchevsky went to’ 
Khotan, and thence to Niya, where he met with the com- 
mander of the Tibet Expedition, M Pyevtsoff At the 
end of March, he viited the Sourgak gold-mines in the 
south of Niya*-where he foufid 3000 men busy ın gold- 
washing—and Polu, whence he again ascended the Tibet 
plateau, and after some explorations he returned to 
Kashgaria agan In the autumn he vistted the middle 
course of the Raskem River, making acquaintance with 
interesting tribes of mountaineers, and thence re- 
turned to Russia The geographical results of the 
expedition seem to þe very (mportant Surveys were 
made over æ length of 5000 miles, ands latitudes and 
longitudes we1e determined & 73 different spots , heights 
were measured throughout the journey, and photographic 
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views faken , and ricl@geological, botanical, and entomo- 
logical collection were secured 


On January 31, ın the great amphitheatre of the 
Sorbogne, Paris, the Fr@nch Geographical Society held 
a special meeting for the reception of M Gabriel 
Bonvalot and Prince Henry of Orleans, whose travels 
in the Heart of Central Asia have won for they an 
honourable place in the ranks & modern explortrs The 
chair was taken by M dee Quatrefages, who warmly 
congratulated the explorers on their achievements, and 
announced tat the Society kad conferred on the Expe- 
dition 1% large gold medal, the highest reward at its 
disposal -° - 

M Bonvalot, the chief of ghe Expedition, gave a 
full and intersting account of the jourrge He left 
Paris with Prince Henry on July 6, 1889, and arrived 
on September I at the Russo-Chinese frontier, near 
wèch their caravan was organized At Kuldja they 

emet Father Dedékens, a Belgian missionary, who, 
to their great satisfaction, consented to accompany 
them, and rendered them important services Having 
crossed the mountains of Tian-Shan, they arrived at 
Kurla, in Chinese Turkestan, where M Bonvalot engaged 
fresh camels At Lake Lob-Nor they reorganized their 
caravan, and laid in stores for six months They then 
crossed the chains of Altyn Tagh, the Tshimen Tagh, 
and the Columbo Mountains, traveling sometenes at 
heights of more than 4000 metres The region was wild 
and desolate, and the cold intense. and M Bonvalot 
found it necessary to hmt the Expedition to fourteen 
men, forty camels, and eighteen horses, the rest being 
sent back Having followed for some time the traces of 
a caravan in the duection of Lhassa, he decided to keep 
to the same route as far as ıt could be made out, and in 
h@s address at the Sorbonne he gave a vivid description 
of the difficulties the party encountered ın trying to dis- 
*cover the way the caravan had taken On December 31, 
at a height of more than 5000 metres, a terrible storm 
cgused them to lose sight of the marks by which they had 
been guided, whereupon they journeyed along the goth 
degree of longitude They found great chains of moun- 
tains, vast Jakes, extinct volcanoes, geysers, and a Pass 
at an altitude of 6000 metres, Below 5000 metres they 
met with herds of wild yaks, antelopes, and other animals 
Birds had wholly disappeared, and there was no vege- 
tation The only water they could obtain was melted 
ice, and cooking was impossible Two men died, and 
the animals pe1ished one, after another At last the 
traces of the route were discovered, and the Expedition 
arrived at Lake Ten’gri-Nor, where they met certain 
Tibetan authorities, who were accompanied by numerous 
horsemen They had gre&t difficulty ın proving that they 
were Frenchmen, but after forty-five days of negotiation, 
at Dam, near Lhassa, the Tibetans provided them with 
the means of continuing their journey, as they had lost 
all their own meafis of transport 

The travellers followed what 1s called “ the little route ” 
from Bibet to China—a route still unexplored They 
crossed the terntory of mdependent trıbes, who, in 
‘accordance with the wishes of the Llama, furnished them 
with yaks and horses Tlfey were now ina region of 
valleys, and of wooded gr8unds well supplied with game 
and with large wild animals In the course of three 
da\s they saw twenty-two bears Some of the valleys 
are cultivated and occupieg by villages The Expedition 
followed the upper courses of the Salouen and the 
Mékong, and that of the Yang-tse-kiang, the sources of 
which they thought they recognized on the southern 
side of a colossal chain of mountains which they called 
* Monts Dupleix ” . 

At Batan8, which they reached on Jufie 7, 1890, they 
met with Chinamen They rested for a month at Ta- 
Tsien-Lou, on the Chinese frontier, where they received a 
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cordial welcome from French missionaries’, And on July 
29, they started for Tonkin, arriving at Yusnan on 
September 5, where they found a letter from Europe, 
dated September 5, 1889 Reaching Manghao, on the 
Red River, the$ hned Chinese junks, and entered Tonkin 
at Lae-Kai ‘Soon afterwards they were at Hanoi 
Altogether, they had tiaversed 2500 kilometres on ae 
unknown route ee 

Among the more important of the geographical results 
of the journey ıs the discovery of volcanic regions On 
December 22, 1889, they observed on the plateau they 
were crossing a coulée of lava , and, looking towards the 
horizon, they saw in the west an isolated volcano, to 
which they gave the name of Mount Reclus, ın honour 
of the well-known geographer Further on, they came 
to other volcanoés, near which they saw great bloks of 
lava, which at a distance they took for yaks One small 
chain reminded them of the mountains of Auvergne 

In the great chain of Dupleiw they found fossils 
(bivalves), belonging to Tertiary strata, at a height of 
5800 metres In the same region they discovered 
various minerals, especially iron and Iad At the foot 
of the Duple chain, among rocks, they met with grey 
monkeys, wyth rather long hair afd short tals These 
creatures appeaied to be isolated, as they had not been 
seen before, and were not seen affervwards 


e . 
At the meeting of the Royal Geographical Socitty on 
Monday, Mr E G Ravenstein gave some aggount of 
the British East Africa Company’s Expedition, under Mr* 
F J Jackson, from Mombassa to Uganda The route 
up to Machako’s, about 250 miles north-west of Mom- 
bassa, 1s already pretty well known from the narratives of 
Mr Joseph Thomson and others The portion between 
Machako’s and Uganda had also been traversed to some 
extent by Mr Thomson, as well as by Count Teleki and 
the late Dr Fischer Captain Lugard found that the 
plateau, which rises to about 6000 feet at Machako’s, is 
much broken up by ravines, while there are numerous 
waterless stretches, where, however, water can generally 
be found by digging There are numerous valleys 
and glades, with abundant vegetation, many patches 
of forest, mostly of soft-wood trees, and even several 
perennial streams Iron and copper aie abundant in 
some places, and indications of gold were found by Captain 
Lugard From Machako’s, Mr Jackson’s caravan had to 
make its way up the steep face of the Kinangep escarp- 
ment, 9000 feet in altitude, below which, m the valley 
between that and the equally steep and high Mau escatp- 
ment lay lake Naiwasha, and several other lakes, all with- 
out outlets, and yet all fresh A descent of some 3000 
feet has to be made tothe lakes These two escarpments, 
which may be said to extend more or less continuously 
from Abyssinia to Ugogo, are, Mr Ravenstein pointed out, 
two of the most remarkable physical phenomena onany con- 
tinent The plateauebetween Machako’s and Lake Victoria 
Nyanzais even morebroken up by deep ravinesthan that be- 
tween Machako’s and the coast, so that travelling becomes 
of the most trying character ,.While¢he country heie is to 
a large extent of e steppe character, still there are some 
districts of the highest fertility In som® cases the forest 
has been cleared away, and the country cultivated by the 
natives, some tribes being great cattle-rearers Many of 
the gorges are still densely clad th forests, and beyond 
the Mau es®&rpment is a perfect network of rivers 
Game was plentiful and buffaloes were seen ın large 
herds The northast corner of Lake Victoria Nyanza 
has been laid down more accuretely than on existing 
maps, and the contour given to it by Mr Stanley 1s in all 
essential respects confirmed Usogo, where the Expedi- 
tion received a cordjal welcome, is evidently one of thee 
richest countries in Africa , a marked contrasteto Uganda, 
which, owing to the strife whgch has prevailed since the 
death of Mtes has been converted into a wilderness 
s 
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e Before enteng Usogo, Mr Jatkson made a detour to 
the north-east of Mount Elgon, but did not succeed in 
reaching Lake Rudolph, visited by Count Teleki The 
-country in tlas direction 1s of a baren steppe character, 
sparsely coverdd with bush, and with a few*herghts rising 
above the general lewel Qn his way back, Mr Jaekson 
and las caravan travelled right actoss the summit of 
Mount Elgon, one of the most semarkable mountains in 
Africa, It 1s an extinct volcano, the crate: of which 1s 
eight miles in diameter, its appearance reminding one of 
the great ciaters seen .n lunar photographs This moun- 
* tan is over 14,000 feet high, and, taken in combina- 
tion with Kilimanjaro, Kenia, and Ruwenzor, seems to 
indicate that at one period this must have been a 
region of intense volcanic activity High up on the 
face of*this mountain Mr Jackson came upon the caves 
of which Mr Thomson told us These ¿he found to be 
entirely natural, and not the Work of man One 1s so 
large that on its floor has been built a village of huts, for 
the caves are inhabited by natives who have been com- 
pelled to take refuge here from their enemtes in the plains 
Mr Jackson’s nafural history collections are very ex- 
tensive , very many new species of buds and insects have 
been sent home Mr Bowdler Sharpe stated that these 
collections have revolutionized existing notions as to the 
zoological geogiaphye of {Africa In the® Mount Elgon 
region types are found similag to those of Abyssinia on 
the one hand and the Cape on the other, and Mr Sharpe 
stated thgt the region most resembling that of Elgon 
ig that of the Cameroons Mountains in West Africa, but 
this 1s based mainly on the ornithology of the two regions, 
the entqmology leading to somewhat different conclusions 
On the whole, the geographical and natural history results 
of the expedition are of high importance, and credit is 
due to the British East Africa Company for encouraging 
work of this kind 
e 





NOTES 


ProF HELMHOLTZ, as we have already stated, will celebrate 
his seventieth bnthday on August 31 In honour of the annı- 
versary, a marble bust of Prof Helmholtz will be prepared, 
and ıt 1s proposed that there shall be a Helmholtz Medal, to be 
bestowed onthe most emment German and foreign physicists 
An internatifhal committee has been formed for the purpose of 
carrying out these schemes 


AT its last meeting, Januaiy 28, the Russian Geographical 
Society awarded its two great gold Constantine Medals to Prof 
A Potebnya for his numerous ethnographical and philological 
researches, and to Prof Th Sloudsky for his geodetical work 
The Count Lutke’s medal was awarded to S D Rylke, also for 
geodetical work, and especially for tke mathematical discussion 
of the results of the recent exact Jevellings’ Gold medals were 
awarded to P Rovinsky for his geographical and ethno~ 
graphical description ofe Montenegro, to N Fuilpoff for his 
work on the changes of level®of the Caspian Sea, to V 
Obrutcheff fora wotk on the Transcaspian region , and to V 
Pniklonsky «or his manuscript, ‘Three Years in the Yakutsk 
Region” A numbeg of silver medals weie awarded to several 
persons for many years’ meteorological observatiogs, and various 
ethnographical works of minor importance 


Tue dinth G&rman Geographentag, which will meet in 
Vienna on April 1, 2, ande3, will deal chiefly with the present 
state of our geographical knowledge of the Balkan peninsula, 
ang with the mvestigatign of mland seas A geographical 


ekhibition will be held m connection with dhe meeting . 


e 
A RoYAL Commission has Been appointed to inquire into 
the effect of coal-dust in originating or extendygg explosions in 
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e 
coal-mimes Mr Chamberlain ıs to bæ @he Chairman, afid his 
brother Commissioners are Lord Rayleigh, Sit Wiliam Lewis, 
Prof Dixon, Mr Emerson Bainbridge, and Mr Fenwick, M P. 
A small committee of experts has, already investigated the 
subject e 








ON Friday last, ın the House of Commons, in answgr to Sir 
H Rofcoe, Mr Plunket said ¢ had been decided to proceed at 
once with the completion of the buildings in connection with 
the Science and Ait Department on the et side of Exhibition 
Road They would ultimately $e devoted wholly go art collec- 
tions, although for some years ıt was probable th& some 
portions of them might be temporauly %yailable for science 
collections The buildings would, however, take several years 
to complete, Ad he was in communication with fhe Science and 
Ait Department as to the best means of providing for the science 
requirements, and, he hoped soon to be’ able to sibmt a 
proposal to the Treasury As the buildings on the east side or 
Exhibition Road would cost some £300,000 or £400,000, it ° 
was obvious that any further immediate demands on the 
Chancellor of the Exchequer must be confined within as narr6w 
lumits as possible 


SoME time ago Sir Joseph Fayrer announced hus intention of 


retiring from the presidency of the Sanitary Assurance Association e 


At the tetith annual meeting of the Association on Monday, Mr 
Rutherfurd referred to the great services Sir Joseph had rendered 
to the cause of sanitary improvement, and proposed a resolutior? 
expressing warm appreciation of the valuable services rendered» 
by him duiing the ten years in which he had held the office of 
President, and assuring him of “* their high admiration for the zeal ° 
and energy manifested in his disinterested and gratuitous dis- 
charge of those services (amidst numerous other public ansl 
private duties) to the undoubted promotion of the geneial health 
and public good” This was seconded by Surgeon-General + 
Cornish, and waimly supported by Prof Smith, and adopted 
Sir Joseph Fayrer, in acknowledging the 1esolution, said he 
should contmue to take a lively interest ın the Asgociation and 
its work, and would retain his seat on the Council Surgeon- 
General Cornish, late Sanitary Commussioner with the Madras 
Government, was elected President , and Sir Joseph Fayrer and 
Prof Roger Smith were elected Vice-Presidents 


A CAPITAL paper on decimal coinage, weights, and measures 
was delivered before the Society of Arts on February 4 by Mr 
J Emerson Dowson, and ıs printéd in the current number of 
the Society’s Journal He urged that there 1s pressing need for 
a thorough investigation of the whole subject by a Royal 
Commission , and,fas evidence of the opinion of ımportart 
bodies of commercial men on the subject, he mentioned that all 
the seventy-two Chambers of Commerce of the Association of 
the United Kingdom have repeatedly pronounced themselves in 
favour of the decimal system, and that the four large Chambers 
which are not members of the Association (Edinburgh Glasgow, 


Liverpool, and Manchester) have taken the same ground Sir ' 


Henry Roscoe, who presided, remarked that he himself hade 
laigely benefited by the use of fhe metric system, which was 
employed of necessity by gnen of #ignce ın all countnes He 
had also seen the simplicity and ease with which arithmetic was 
taught ın foreign schgols, and could bear testimony to the way 
m which the old German system of weights and measures was 
entirely swept away in a few months, when the new system 
became the law of the land, and how readily ıt was adopted by 
the people Mi Goschen told Mr Leng, m answer to the 
memorial sent from the Dupdee Chaigber of Commerce, that he 
was well aware of the strong case which the advocates of a 
decimal system had made,out, but the difficulties were very 
great, and he could not undertake to bing ma Bill They did 
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not expect himgto qo so Gt resent , the matter required further 
consideration, for althougn several Committees and Royal 
Commissions had sat upon it, the whole question was not 
then considered, and they wanted a new Royal Commission to 
considér the whole subject He could not help thinking that if 
pressure were brought to bear on the Government by Chambers 
of Commé%ce, and by all mterested in the simplification of the 
present confusion, not only would } Commission be granted, but 
the publicgwould be rye for a decistve step being taken that 

would put us on a level with all the rest of the civilized world 

e 

AT the meeting of the Institution of Civil Engineers on 
February 3, a valuable paper on electric mining machinery, by 
Messrs Llewelyn B and Claude W Atkinson, Wag read The 
authors maintained that electric power was destined to become 
an important factor 1g miming mechanics, on account of (1) the 
fogility with which it could be used with mechines which re- 
„quired to be moved from time to time, (2) the great economy 
in first cost and reduced cost of working owing to its efficiency 
beipg higher than that of compressed air or any other medium 
of power transmission , (3) the smaller cost of maintaining the 
cables, as compared with piping on shifting floors in roadways, 
&c Methods were described which the authors considered 
sufficient to obviate all objections to the use of electric motors in 


R coal-mining, whether by excluding inflammable gases or by con- 


structions which would allow of their safe combustion Exper- 
ments, trials, and practical work, extending over four years, 
showed, it was contended, that—(z) electrical pumps might be 
used with advantage and economy for mme-draining , (2) elec- 

ə trical coal-cutters could replace hand-labour with saving in cost, 
and increased production of coal , (3) electrical drilling-machines 
were available in place of machinery worked by hand or com- 
pressed air 


* AT the meeting of the Royal Botanic Society on Saturday 
last, a gift of seeds of the Para rubber tree suggested to Mr 
Sewerby, the Secretary, some interesting remarks on india- 
rubber and gatta-percha In the Soctety’s museum was a 
specimen of the first sample of gutta-percha imported to Europe 
—viz in 1842—and ıt was shortly after that date that ıt was 
used to insulate the first submarine telegraph cables No sub- 
stitute had been found to take its place From some papers 
lately published ın the Zvectrical Review, he gleaned that from 
the “‘ wholesale cutting down of adult trees” and the ‘‘ reckless 

«clearing and burning of the forests” the trees furnishing the 
most valuable kinds of gutta-percha had become exceedingly 
scarce, and m most localities utterly extirpated This was also 
rapidly becoming the case with the trees which supply the many 
varieties of india-rubber, and, sooner or later, all natural 
vegetable products used by man would have to be artificially 
cultivated, as the natural supply never kept pace with the 
artificial demand Some few attempts had been made to 
cultivate india-rubber, but as yet not very successfully 


ee 

THE latest report of the Oxford University Extension Dele- 
gicy, ending with the last summer meeting, 1s highly satisfactory 
It appears from ıt that the number of courses of lectures has 
grown from 27 in 1885-86 te 149 last y@ar, that the number of 
centres at which lectures were delivered has risen from 22 in 
the same year to 100 in the last session, thatwhereas in 1886-87 
the average nuneber of student attending the different courses 
was 9908, now no fewer than 17,904 receive in the different 
centres the mstruction given History seems from the return to 
be the favourite subject—85 courses were given upon it, on 
literature and art 28, on farious brenches of natural science 
25, on pohtic&l economy ro. ‘‘In August, 1889,” the report 
contmues, “‘the second summer meetang of Oxford University 
Extension students was held in Oxford I was attended by 
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1000 students, and lasted rather more than a month, this period 
bemg divided into two parts to meet the convenmienc® of those 
students whose dutfes prevented them from being present during | 
the whole meeyng During the year the system of trammg 
lectureys on their appointment has cogtmuel ” Finally the 
report acknowledges the receipt of various scholarships infendgd 
to enable poor students tq avail themselves of the oppor 
tunitses afforded by tha summer meeting, Lord Ripon and 
Mr J G. Talbot, M P , being the most considerable donors 


THE other day the members of the Manchester Geological 
Society attended a special meeting, which was held in the Geo- 
logical Museum, Owens College, to hear an address by Prof 
Williamson on the vegetation of the Carboniferous age, The 
special object of th® meeting was to afford information tO those 
engaged in the saperintendence and working of coal-mines, 
which would enable them to assist in the collection of specimens 
hkely to be of scientific interest Prof ‘Williamson gave a lucid 
and interesting description (in which he was aided by some 
beautiful diagrams and specimens) of the famihes of plants 
represented in the coal measures Speaking of the assistance 


he had received, and still hoped ta receive, from geologists ° 


residing in Oldham and elsewhere, in working out their structure, 
he said that one great desire he hadgwaseto ennich the museum 
with as complete a collection as possible All his own spgermen 

would shortly be transferred to that building, and he therefore 
felt all the more confidence ın asking the help of oddsers 
invited members of the Society to preserve and send to him any 
fossil plant, however fragmentary, which came into their posses- 
sion from the Carboniferous strata, taking care to rote the 
character and position of the bed in which it was found They 
wanted the most exact information obtainaple with reference to 
the vertical range of species, and also as to their range horizon- 
tally In getting the specimens together it was of importance 
that they should avoid mixing those from different seams. In 
this way most valuable information might be gained with regard 
to the life-history of many at present little-known plants of the 
coal measures, 


THE Agnicultural Department of Victoria has applied to the 
US Munster of Agriculture for the services of an expert in 
the growth and manufacture of tobacco According to the 
Australasian, there 1s a large field for the growth and manu- 
facture of tobacco in Victoria, but so far the efforts made in that 
direction have met only with indifferent success, owing to the 
defects arising from wamt of knowledge in the drying and treat- 
ment of the leaf after ıt has been cut. It 1s hoped that, if the 
services of a thoroughly competent expert were secured, these 
defects would be removed, and that before very long tobacco 
would form one of the chief products of the colony 


A RECENT communycatioi® of Herr Buchner to the Imperial 
Academy of Sciences of St. Petersburg announces that, among 
other objects obtained in the Chinése Province of Kansu by 
Herrn Potanın and Beresowski, durmg their eapedition of 
1884-87, was a sken of Æla opus melanolgzces This very 
remarkable Bear-lke animal is hitherto known only from the 
specimens which were procured by Père David in the jfrineipality 
of Moupin, ın the north of Szechuen, and which are now in the 
Pans Museum » Herr Beresowsk: met with ıt ın the mountains 
of Southern Kansu, at an elevation of 10,000-12,000 feet, 
where it inhabits the Bamboo-bushes, and 1% know: to the 
natives as the Fee-sszun or Chua-ssjt@, te White, or Spotted, 
Bear Few presents, we tmagine, would delight the heart of 
the Director of the British Museum Natural History more 
than examples of thig rare and hittle-known Mammal. As* 
France and Russta can now both boast of specim#@s, England, 
whose interests ın China are so predominant, surely ought to be 


able to obtain sofæ likewise = 
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AN interesting paper on the destruction of wolves ın France 
appears in the current number of the Revue Sceentefique The 
-law in vutug of which rewards are,‘given” for the killmg of 
wolves was pasged on August 3, 1882, and dusing the last four 
months of that yèar 483 werg destroyed In 1883 the gumber 
kglledevas 1316, the sum paid ın rewards being 104,450 francs 
The number was 1035 ın 1884 ,egoo in 1885, 760 in 1886, 
7or in 1887, 505 in 1888, 515 ın 1889 The departments in 
which most animals have been slain are Dordogne and Charente 
It 1s believed that very soon no specimens will be left in France 
except those which occasionally reach ıt from neighbouring 
countries 


IT has been a practical difficulty in the use of electrical ac- 
cumulators, to know, at any given time, to What extent they are 
charged or discharged M Roux, we learm from Za Nature, 
has devised an indicator of charge, based on the principle that 
the mean density of the liquid varies according to the quantity of 
electricity stored He uses a flattened glass tube, of length 
about equal to the depth of the liquid, and weighted so as to be 

a heavier than the thrust it receives It 1s hung by means of a 
platinum wire to one endeof a short lever, pivoted in the middle, 
and having a weight on the other arm, with full charge, this 
lever 1s horizontal Ad right angles to the fever 1s a weighted 
pointes which gives indication an a horizontal scale above, with 
100 divisions , the pointer, vertical at 100 when the accumulator 1s 
charged, ands at 45 afte: discharge The readings on the scale 
mdicate directly the percentage ratio of the quantity remammng 
in the accumulator to that of saturation By means of electric 
contacts, &c , the state of charge can be announced M Roux 
finds by experiments the differences between indications of his 
apparatus and those’of an ampere-meter placed in the circuit to 
have been always less than 3 per cent , which 1s considered very 
satisfactory, the object being imdustrial 


THe Annals of the Astronomical Observatory of Harvard 
College, vol xxi Part u , contams a summary of the meteoro- 
logical observations made in the year 1889 under the auspices of 
the New England Meteorological Society, and three mvestiga- 
tions dealing respectively with types of New England weather, 
land and sea-breezes, and the characteristics of the New 
England climate These essays are of a very exhaustive nature, 
and should be of much use to meteorologists 

THE red&nt earthquake ın Algiers did little damage in the 
town itself The first shock, which occurred at 4am {on 
the morning of January 15), was followed by a more violent one 
at 4h. xom lasting 12 seconds Shght shocks were also ex- 
perienced at5am andatyam The direction of the shocks 
was from south-east to north-west The inhabitants fled from 
their houses to the open places The shocks were most violent 
at Gouraya, near Cherchel, which aziso suffered In Philippe- 
ville two persons were killed and many mured by the fall of a 
house In Villebourg many houses are in ruins , and numerous 
lives were lost there, and at Blidah, Medeah, and Orleansville 

THE journals of Nismes rec@rd three dgaths in that neigh- 
bombhood result from poisoning by Amanta citrina, which 
appears, gt least in the south of Europe, to be one of the most 
deadly of Fungi : 

A “FLORA oF PALESTINE” as m Progress edited by the 
Rev G E Post, and is now completed as far as the end of the 
order Uenbellifewe Several new species gre described 

Tue death ıs announcgd, on January 24, of Dr Philip Carl, 
Professor of Physics at the Munich Royal Military College, and 
late editor of the Repertorium fur physikalische Technik and 

othe Zertsehrift fur Elektrotechnik é $ 

CAPTAIN (BNEY will deliver at tne Society of Arts a course 
of five popular lectures on “he Science of Colour,” on the 
following Friday afternoogs, at half-pase” four o'clock — 
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February 13, 20, 27, March 6, 13 @l®& lectureg will be hopular 
and elementary, aud fully illustrated by experiments 

THE atomic weight of rhodium has been redetermined by 
Prof Seubert and Dr Kobbé, of the University of Tubuigen, 
apd an account of their results ıs published ın the %urrent 
number of Lzedzg’s Annalen During the last few years the 
atomie weights of the other five metals of theeplatinim group, 
ruthenium, palladium, midiun platnum, and osmium, ave formed 
the subjects of most careful investigations,mainly at the hands of 
Prof Seubert, with the result that these values are considered as 
among the best determined of afl atomic weights [he gemaining 
metal, rhodium, must now be added tothe lst, for the present 1ede- 
termination leaves no doubt whatever that®the real value of this 
atomic weigh has been arrfved at within the agdinary limits of 
inevitable experimental error The two principal former deter- 
minations afforded widely different resultg That of Berzelius, 
in 1828, from an@analysis of the salt 4KCl. Rh)Cl,, gavedhe 
number 104.07, while Jorgensen, m 1883, employing the. 
ammoniacal salt, Rh (NH ),)Clg, deduced the value 103 00 
{O = 16) or 10274 (O = 1596) In the present redetermpna- 
tion, Seubert and Kobbé made use of the same ammomacal 
compound as Jorgensen Fine crystals of this salt are readily 
prepared in a state of purity, they are very stable in the 
air, and the salt lends itself readily to accurate analysis 
was thug in all respects eminently suitable for the purpose of 
an atomic weight investigation The experimental method of 
treatment which was found to be attended with least possibilyy 
of error consisted ın reducmg the heated salt in a cuttent of 
pure hydrogen to metallic rhodium, and thus determining the 
ratio of the weight of salt to its content of rhodium The finely e 
powdered crystals, after drying at 100°C , were weighed in a 
porcelain boat , the boat and its contents were then placed 1p a 
combustion-tube lined internally with a cylinder of platinum, the 
tube was gradually heated m the furnace, and a stream of hydrogen 
passed through After complete reduction, and displacement of 
the hydrogen by a current of carbon dioxide, the metallic rhodium 
was found in the boat in the form of a bright grey rod The béat 
and metal were then again weighed Ten suĉh experiments 
yielded values 1anging, when O = 15 96, from 102 61 to 102’81 
As the final mean, the number 102 7 1s adopted , or, 1f O = 16, 
the round number 1030 These values confirm those obtained 
by Jorgensen in an exceptionally satisfactory manner, thus 
setting the question finally at rest Rhodium, therefore, retains 
the place in the periodic system marked out for 1t by 1ts chemical 
behaviour, between ruthenium® of atomic weight IOI 4, and * 
Pd 106 3, and in the same vertical group as its analogue 
iridium 


e e 

Tue additions to the Zoological Society’s Gardens during the 
past week include two Malbrouck Monkeys (Cercopithecus 
cynosurus 6%) from West Africa, presented respectively by 
Mr J P Heseltine and Mrs Newton» two Common Pea- 
fowls (Pavo cristatus 2 9), bred in Scotland, presented by Mr 
Richard Hunter , two Globose Curassows (Crax gloycaa §?), | 
two Mexican Guans (Penelope purpurascens) from Central 
America, a Daubenton’s Cuagsow (Crax daubentoni 6 ) frown 
Venezuela, deposited 

a d : 2 


OUR ASTRONOMICAL COLUMN 


“ ANNUAIRE DU BUREAU DES LONGITUDES ”—This extremely 
useful and unique Annuawe for 1891 has just ‘been published 
The astronomical mformation ıs as complete as could be desired 
The tables of physical and chemical constants are of the same 
comprehensive character MM. Lewy and Schulhof give an 
account of the comets that appead between 1800 and 1826, 
and in 1889 This hist completes those given, from 1882 to 
1890, and forms with them a catafogue that contains references 
to every publ.shed comet observation made this century A 
table of sixty two double stars, of which the elements are known, 
e ° 
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egfirss tm Sy M Glasenapp Another table, 

constructed by M ossert, contains the proper motions of sixty- 
nine stars M. Cornu contiubutes a succinct description of three 
types of stellar spectra, and an interesting article on the astro- 
nomical, applications of Dopler’s or Fizeau’s principle M 

Janssen gives an account of his ascent of Mont Blanc for the 
purpose of studying the telluric spectrum M Tisserand points 
out the uses of the minor planets, and discusses the commientca- 
tions made et the International Cotference on Degre@ Measure- 

‘ments, held at Fretburg on September 15, 1890 In the portion 
of the work devoted te terrestrial magnetism, mention 1s made 
of anomalous disturbances simijar to those found by Profs 

Rucker ang Tiforpe in England ` Many other important points 
are brought together, and the whole stands forth as a vade 
mecum having no eque 


UNITED Stages NAVAL OBSERVATORY —Gagtam F V 
McNair, the Superintendent of this Observatory, has recently 
issued his report for the year ending June 30, 1890, Prof A 
Hall has ased the 26-fnch equatorial for observations of double 
st@&s, Saturn and its satellites, and Mars he reduction of 
¿hese observations 1s now in progress Prof Harkness has 
employed the transit circle in observations of the sun, major and 
minor planets, and certain stars for clock and instrumental cor- 
rectfons The 9 6inch equatorial has been used by Prof 
Frisby for observations of comets, minor planets, and occulta- 
tions of stars by the moon Lieut Hodges has made observa- 
tions with the meridian transit instiument Mr Paul has 
continued the observations of his new Algol-type vanable, 

®*S Anti, referred to in the last report The 1eductions 
show that the period deduced by Mr Chandler in the Astro- 
nomecal Journal, No 190, viz 7h 46m 48 os, will be changed 
byeonly a very small fraction of a second The magnetic obser- 
Yglions® and testing of chronometers have been continued as 
usual Asin many other Observatories, it 1s complained that 
the staff 1s sufficient to reduce and discuss the astionomical, 
geodetic, gravitational, and tidal observations that are made 


A New THEORY oF JUPITER AND SATURN —In the 
Astronomical Papers prepared for the use of the American 
Ephemeris and Nautical Almanac, vol 1v, Mr G W Hill 
develops a new theory of the movements of Jupiter and Saturn 
The guiding principle of the investigation was ‘‘to form theories 
of jupiter and Saturn which would be practically seiviceable for 
a space of three hundred years on each side of a central epoch 
taken near the sentre of gravity of all the times of observation 
theories whose errors in this interval would simply result not 
from neglected terms m the developments, but from the un- 
avoidable imperfections in the values of the arbitrary constants 
and masses adopted from the indications of observation ” It 1s 
seven and a half years ago since the necessarily laborious com- 
putations were commenced, and many years must elapse before 
any verdict can be given as to their accuracy The theory 
@@ppears, however, perfect, and, the author 1s to be sincerely 

congratulated upon its development 


ARGELANDER-OELTZEN STAR CATALOGUE —Dr E Weiss 
has completed his comparison of the stars contamed in the 
catflogue constructed by OeltZen from Argelander’s southern 
zones and reduction-tables, with those contaimed ın Schonfeld’s 
Southern Du chmusterung and the Cordoba Catalogue The 
work forms a supplementary volume to the Annals of the 
Observatory of Vienne University The places of 18,276 stars 
are given foi 1850, and the value of total precession which will 
enable them to be determined for the mean epoch 1875 0 About 
+1000 stał Tid to be exammed with the Vienna equatorial, 
because they were not contained in the Cordoba zones, and 200 
others for verification of positign Very few differences of 
magnitude have been found, and these were only of small 


amount Argelander’s Catalegue has Aways been of extreme 
value to astronomers Prof Weiss’s revise renders ts usefulness 
mestimable 


. 
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TECHNICAL INSTRUCTION IN ESSEX! 


i [ HE Council of the Essex Field Club proposes to establish, at 

the cost of the Club, ın Chelmsford (chosen not only as the 

county town, but also as begg a centgal position in Essex), a 
e 

Abstract of scHeme put forward tyr the Council of the Essex Field Club 

(under the Technical Instruction Act, 1889, the Local [aaation Act, 1890, 


and in accordance with the regulations of the Science and Art De 
partment) 
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public Museum to illustrate the natural productions, thageology 
and physiography, and the industries and manufactures of Essex, 
together with an edticatiorial senes of specimens gnd prepara- 
tions, which may be empfoyed for teaching purposes The 
Museum will also contain a library of bools, maps, parlra- 
mentarf papers, pictures, &c , trefting of the natural history, 
geology, topography, history, and industries of Essex, as well as 2 
general library of books nesessary for the study of the before- 
mentaoned subjects ‘ 

The Council of the Club 1s very desirous that the Museum 
shall be of the greatest possible service ın promoting the study 
and love of science and its applications to mdustnes and manu- 
factures, and as a subject of general education Inthe endeavour 
to carry out these objects, the Club most respectfully asks for 
the aid of the County Council of Essex, in accordance with the 
powers given by the above-mentioned Acts bg 

The leading features of the technical education scheme of 
the Essex Field Clu are as fgllows — 

(1) The establishment of a central institution m Chelmsford 
in connection with the Club’s Museum, With large laboratories 
and class-room, furmshed with apparatus and preparations for 
practical teaching, and m which, as occasion may arise, ex- 
ammations could be conducted , the nstitutidh bemg also amply 
provided with lecturing and class-teaching appliances (lanterns, 
shdes, diagrams, apparatus, models, mmterials, and specimens) 
so ananged uf travelling cases that they could be easily sent to 
any part of the couaty for use at the local Jectuies and classes 

(2) The arrangement of peripateffe courses of clagses and 
lectures, conducted by specially’ qualified teachers (eithef sup- 
plemental to local efforts, or at the sole mmstance and cost of the 
institution) for imparting instruction m science and té@hnologye 
ın any parts of the county, particularly in rual and mauitime 
districts The teaching given to be either elementary or more 
advanced, but always, as far as possible, of a thoroughly prac- 
tical character, and such as will give a knowledge of things 
rather than words, and develop the faculties of seeing and doing 

The most important of the subjects proposed to be taught 
may thus be grouped — 

(a) Elementary drawing, ‘practical geometry, carpentry 
modelling, &c , and their apphcations ın the study and practice 
of the foliowing subjects 

(6) Practical elementary physics and chemistry, and therr 
apphcations ın agriculture, industries, &c 

c) Biology, including practical botany and the principles of 
vegetable physiology, and their applications in agriculture, 
gardening, &c 

(d) The principles of geology and muneralogy, and their 
applications in agriculture, water-supply, &c 

{e) Human physiology and tne laws of health or hygiene 

(f) Geography and physiography, including ® practical 
meteorology 

(e) The principles and practice of agriculture and agricultural 
chemistry, live-stock ma@magement, fruit-growing and preserving, 
dairy management, &c 

(2) Forestry, arboriculture, and gardening 

(z) The structure, life histories, diseases, distribution, &c , 
of fish, molluscs, crustacea, &c , with special reference to the 
Essex fisheries, oyster culture, &c 

(7) Courses of instruct:on onthe diseases of plants and animals, 
and on beneficial and rmjurious birds, insects, injurious fungi, &e 

(&) Special courses of instruction gn the scientific prmciples 
and practice of any local industries 

(/) Navigation, fishing, &c . 

(72) Cookery and mgnor domesffc industries 

The stock of apparatus, models, prepens acts, maps, speci- 
mens, &c , in the central institution would allow of thegeaching 
im these lectures and classes being illustrated and made practical 
m away that would be impossivle in the case ef rural centres and 
villages under agy cther system In “schemes of elementary, 
scientific, and !technical mstruction hitherto put forward, towns 
and populous centies have alone been considered The present 
scheme would permit of the best kind of instruction being given 
not only in towns but also in rural and? mantime districts, and 
that at a minimum cost It should be noted algo that 1f in the 
future ar? extension of the mstitution in apy direction should be, 
considered desirable by the County Council of Essex, the plans * 
proposed will readily alfow of such development without any 
interference with the work then being carried on 

‘The museum, |gboratories, anê class-room would also be 
serviceable — e e 
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(1) Asg means of giving general scientific information and 
practical education in the county, and as a local centre of 
nstruction fog Chelmsford and its neighbourhood 
(2) As aplace for instruction in the higher ranches of any 
subject for advaneed pupils, and as giving opportunities for in- 
dividual practical work’, the faboratorieg and class-room®would 
afso b£ of general advantage as an examination centre for any 
science or techmical classes held imethe county, whether under 
the Club’s scheme or otherwise 7 e 
(3) It 1s submitted also that the museum, laboratories, and 
library at Chelmsford will be of considerable utility to the ın- 
habitants of the county at Imge, to farmers, gardeners, fisher- 
men, &c, and to members of the County Council, county 
officers, and others destrous of obtainmg accurate information 
about Essex, its natural productions and industries, and also as 
afford™g facilities for any special technical gnvestigations in the 
subjects above mentioned 
The Club would become affiliaged to thê Science and Art 
Department, so that Government examinations could be held, 
prizes and payments on iesults earned, and giants claimed 
towards the building fund, and for the purchase of apparatus, 
examples, &c This affiliation would bing the Club clearly 
within the terms of*the Technical Instruction Act, 1889 
e Inthe work of carrying out the above scheme, the Essex 
Field Club would haveespecial facilities , 1t would be in fulfil- 
ment of one of the highest objects of the Club, anà the Council 
and members would ghave every mcentive®to carry out the 
scheme yell and energetically „ The ordinary meetings, senal 
public&tions, and circulars of the Club would also aid much in 
making the work widely known and appreciated, and in attract- 
apg stud@@s likely to receive benefit fiom the teaching afforded 

The grants from the County Council would be supplemented 
by (a) local contributions, (4) fees from students, (c) grants 
earnedsfrom the Science and Art Department, (d) special aid, 
both ın money, specimens, and assistance by the Club and its 
members, the scheme being really complementary to the existing 
work of the Club 

The management of the classes would be in the hands of a 
secial committee or committees, appointed by the Council of 
tne Club, not necessarily chosen from the members, which com- 
mittee or committees would have control over the apparatus 
during the continuance of the grants, and the Council of the 
Club would undertake, on its part, to carry out the above stipu- 
lations also during the continuance of the giants 

The Council claims that the scheme above set forth 1s of a 
wide-reaching character, embracing the whole county and not 
any particular district, that ıt will supplement in a very useful 
way the work of existing educational centres , and that it 1s 
calculated to be particularly serviceable ın those districts not 
provided #r by urban educational institutions It has been 
formulated under the advice of some eminent practical educators , 
it 1s 1n accordance with the recommendations of the National 
Society for the Promotion of Technical*and Secondary Educa- 
tion, and above all, it 1s perfectly workable provided sufficient 
funds are available for the pwu pose 





UNIVERSITY ANDgEDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The follwing 1s the speech delivered by the 
Public Orator, Dr Sapzdys, Fellow and Tutor of St John’s, in 
presenting for the complete degree of M.A honorts causå Mr 

A Ewing, BeSc (Edinburgh), F R 9, recently elected to 
the Professorship of Mechanism and Applied Sciences, vacated 
by the r&ignation of Professor Stuart, MP — 


Dignissime dontine, domme Procancellarie, et tota Aca- 
demia — x e 
Uni e professoribus nostris, Britanniae senatoribus adscripto, 
nuper walediximus, cuius merita de Academiae praesertim finibus 
Britanniae in oppidis magnıs late prorogandis, animo grato 
m perpetuum recordalfmur Successorem autem ems hodie 
salutamus, qui, pıtac humanae spatio dimidio vixdum decurso, 
,quindecim 1am annos, gtmum solis onentis iter insulds, demde 
e patriae septentrionalis in litore, professopis munere egregie functus 
est Intergn opera ergs insignia, partim machinis vapore Actis 
explicandis, partim scientiae magneticae mvestigandae dedicata, 
non modo doctrinae Britafimcae iter thgsauros, sed etiam 
Societatis Regiae inter annales relata sum, Quid dicam de 
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pulcheirimo ems tmvento, quo terhe? mois guam levissimi 
accuratissime mdicantur? Nonnullı certe vestrum audtvistis 
orationem eximiam, qué nuper, munus suum auspicatus, scientiae 
machıtalı Academiae inter studia locum vindicavit, supellectilem 
amphorem e1 deber: arbıtratus Cro€si divitus sı forte frugremur, 
Aschimedis scientiam apparatu amplissimo hbenter ornaremus 
Inter ctvium munificorum Iiberalitatem exspectantes, his 
studu@in hac arce doctrinae denuo instaurandis (ut Vergili utar 
versu) DivPdinus muros et thoenra pandimus urbs? Quod sı 
quis hodie loci e1usdem verbis male ominatis abuti velit, Scandi! 
JSatalts machina muros, omen ilud in melfus statim cofivertimus, 
recordati ex equo Troiano virosfortes, meros principes, exstitisse 
Tali igitur viro, scientiae tantae inter principes Tum@ato, non 
1am manus nostras velut devict: dedimug, foedere potius novo 
utrimque devincti, dextram dextrae hbenfer 1ungimus Duco 
ad vos Professgrem Ewing è 


e 

The Council of the Senate report that, in view of the dissent 
of ten of the Colleges therefrom, they haye resolved to proceed 
no further with gthe proposed statute for relieving distressed 
Colleges from the contribution to the University fands 

E A T Walls Budge, M A of Chnst’s College, the dis-* 
tinguished Egyptologist of the British Museum, has been ap- 
proved for the degree of Doctor in Letters 

A portrait of Prof A Newton, FRS, painted by Mr 
C W Furse, has been presented to the University by the 
subscribers, and will probably be hung in the New Museum 

Mr S J Hickson, M A, the author of a recent work on 
Celebes, has been appointed to the Lectureship m the Ad- 
vanced Morphology of Invertebiates, vacant by the resignation 
of Prof Weldon, F R S , now of University College, London 

Mr G F C Searle and Mr S Skinner have been appomted 
Demonstrators of Experimental Physics at the Cayendifh 
Laboratory - 

Dr Anningson, Univeisity Lecturer ın Medical Jusisprudence, 
and Medical Officer of Health for Cambridge, announces ae 
course of lectures and demonstrations in public health, suitable 
for candidates for the University diploma The course will be 
given in the Long Vacation e 

The Annual Reports of the Fitzwilliam Museum Syndicate 
and of the Antiquarian Committee contain long lists of valuable 
gifts and acquisitions of archeological and ethnographical ın- 
terest received during the past year f 

e 








SOCIETIES AND ACADEMIES 
LONDON, 


Royal Society, January 22—‘‘The Passive State of 
Iron and Steel Part II” By Thos Andrews, F R SSL 
and E , M Inst CE 

The eaperiments of Senes IJI, 1m this paper, relate to thee 
effect of temperature, and the observations of Series IV refer to 
the influence exerted by nitric acid, of varied concentration, on 
the passive condition of iron and steel 

e 


Serves II] —Effect of Temperature on the Passevrty of lion 
and Steel 


The bais selected for these observations were unmagnetized 
polished rods, which had been previously edrawn cold through a 
wortle, a pair of bars of each metal were cut adjacently from 
one longer Bar, and then placed securely in the woogen stand , 
each bar was 8} inches Jong, O 261 diameter he U-tube,: 
containing 14 fluid ounce of nitric acid, sp gr 1 42, was rigidly 
placed in an arrangement aseshown on Fig 3 ın the paper 
One limb was suriounded by a fank containing water, the other 
lımb by a tank ef the%ame capa@ity containing powdered ice , 
the arrangement was such that the water-tank could be heated 
by a Bunsen burger, and its temperature slowly raised, whilst 
the 1ce-tank was kept full of p@wdered ice 

The bars were in circuit with the galvanomet®r, and soon after 
immersing them ın the nitric acid heat was applied to the water- 
tank, and the temperature of the nitric acid in that limb of the 
U-tube slowly raised to the temperatures required, whilst the 
acid in the other limb of the U-tulge was meanwhile mamtamed 
at a temperatuse of 32° r 

The arrangement will be unde§stood on reference to Fig, 3 ın 
the paper, and the electfo-chemical results obtained are graphi- 
cally recorded on diagram I, 

s e 
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These electro-chemical experiments indicated that the wrought 
iron was‘less pasgve in the@v@rm nitric acid than the soft cast steel 
the average E M F ®of 94 observations with wrought 1ron was 
© 030 volt , whereas, in the case of the 94 obseivations on cast 
steel, the average E M F was only 0 oro volt e 

It was noticed that the beleaviour of the steel, under the con- 
ditions fated, was more irregular than that of the wrought none 

In the whole of the seues of experiments on diagram I the 
nitric acid was rajsed to a temperature of 175° F_, the coldgutric 
acid in the dmb of the U-tube A r¢mained perfectly eolourless, 

“gad the steel or ron therein absolutely passive , but the steel or 
wot m thé warm mitre acid in tbe a, commenced to be grad- 
ually acted upon as the temperature increased, a pale yellow tint 
beginning to appear ın the solutio&{ ın the tube a, shortly after 
commencement 

The results showed, that iron or steel does not fully lose its 
passivity up to a temperature evan of 175° F , though the 
passivity 1s show to have been considerably modifed by tem- 
perature The critical point of temperature of transition from 
the passive to the activg state ıs therefore higher than 175° F, 
angs shown ın the experiments of Part I , Seri II, Table II, 
to have been about 195° F 


e 
Series IV —The Passrvity of Lion and various Steels inci eases 
with the Concentration of the Nitric Acid 
Scheurer-Kestner considered that the passivity of iron was 
not dependent on the greater or less degree of saturation of the 
acid In connection with this aspect of the subject, the electro- 
chemical experiments of Series IV indicate, however, that the 
property of passivity in iron 1s not absoluteiy fixed or static, but 
*that its passivity 1s modified to a certain extent in relatiomto the 
strength of the nitric acid used 
A current was observed between two bright,‘‘ passive” wrought 
iro or various steel bars of the same composition, one 1n cold 
najric adid, sp gr 1 5, the other m cold mitric acid,sp gr I 42, 
the electro chemical position of the bar in the weaker acid 
aas positive The mode of experimentation was generally 
simular to that previously employed The chemical composition 
and general physical properties of the various steels used in 
theeexperiments aie given in Tables IV and V 
The results, the average of many 1epeated experiments in each 
case, aregiven in Table III , and show that the passivity of iron 
increases considerably with the strength of the nitric acid 
The results of the experiments of Series IV , Table III , show 
that wrought iron was less passive in the weaker acid than 
most of the steelg, the soft Bessemer steel being found similar in 
passivity to the wrought tron 
The average EM F was as follows —With wrought iron, 
o 054 volt , soft cast steel, o 028 volt , hard cast steel, o 036 volt , 
soft Bessemer steel, o 059 volt, tungsten steel, o 039 volt 


Geological Society, January 21 —A Getkie, FRS, 
President, in the chair —The following communications weie 
read —-On the age, formation, and successive drift stages of 
éhe valley of the Darent, wit) remarks on the Paleolithic 
implements of the district, and on the origin of the chalk 
escarpment, by Prof Joseph Prestwich, FRS 1 General 
Chai acter and Age of the Darenth Valley The river ıs formed 
by the union of two streams, fhe main one flowing east from 
near Limpsfield, the other west from near Ightham, parallel 
with the ranges of Lower Greensand and Chalk, and flows 
northward into the Thames The first indent of the valley was 
subsequent to the depggition of the Lenham sands, and, indeed, 
to the Red Clay with fiints, and the“old implement-bearing drift 
with which this 1s associated . and the same remark®pphies to a 
system of Sn@ler valleys starting near the crest of the escarp- 
ment and running into the Thames u Zhe Chalk Plateau 
Dħjts and Associated Flint lmpigments Since the publication 
of the author’s Ightham paper, Mr Harmson and Mr DeB. 
Crawshay have found implerant® mostly ef rudę type (though a 
few are as «well. finished as those of Abbeville) ın numerous 
localities on, the plateau, where, owing to the gradients, the 
difference of level between plateau and valley-bottom 1s much 
gieater than at Gaurie Farm. Evidence derived from the cha- 
1acter and conditions of preservation of these implements is 
adduced in favour of their great antiquity mt Zhe Initial 
Stages of the Darent Valley The author has previously shown 
that ın early Pliocene times a plain of marine denudation ex- 
tended over the present Vald of Holmtsdale, and that ın pre- 
glacial times the plam was scœed by streams flowing from the 
high central Wealden ranges These streams centred in the 
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Darent, and the excavation Of the present vall@y then com- 
menced There ıs a gap in the sequence betweenethe pie- 
glacial drifts and the earliest post-glacial drifts of the valley, 
which 1s probably covered by the extreme glacial epoch It 
was a time of erosion, rather than of deposition in this area 
Of the earliest drift of the Darent vallgy, little has escaped 
later defudation The bank of codrse gravel on the hull on the 
west side of the valley between Eynsford and Farninghan® 
certain flint-drifts ın the upper*part of the valley, and a breccia 
of chalk-fragments on thg hill west of Shoreham, may be re- 
ferred to this penod iv The High-Level or Lempsfield Gravel 
Stage The gravel at Limpsfield occurs on the watershed be- 
tween the Darent valley and the Oxsted stream, but the author 
agrees with Mr Topley that the gravel belongs to the Darent 
system, and Westheath Hull may be part of the original 1idge 
separating the two valleys This gravel is post-glacial, and the 
denudation of the aa had made considerable progress “it the 
time of its formation, for the chalk escarpment mses 200-300 
feet, and the Lower* Greensand 100-200 feet above the gravel- 
bed The author traces outliers of this gravel down the valley 
at lower and lower points to the Thames valley at Dartford, and 
correlates it, not with the high plateau-gravel, but with the 
high-level gravel of the Thames valley, and shows that its 
composition indicates that ıt 1s derived from the denudation of 
the Chalk and Tertiary beds Mr A M Bell has discovered 
numerous implements ın it, mostly of®the smaller St Acheul 
type, and the iuthor hopes that they will soon be described by 
their discoverer ‘hese implements agreg in general type with 
the “ Hill group” of the Shode valley, and not with the older 
group of the Chalk plateau, or those of the lower levels‘of the 
Thames and Medway v Contemporaneous Drift of the Cray 
Valley Implements of this age have been found by MP Crawee 
shay and by Mr P Norman, near Green Street Green, in gravel 
which 1s more than 100 feet below the Red Clay of the plateau 
vi Brick-earths of the Darent Valley ‘These are traced *along 
the upper course of the valley from near Limpsfeld They seem 
to show glacial influence, and Mr Bell has aiscovered a few ım- 
plements in them The Limpsfield deposit is from 10 to 30 feet 
below the adjacent gravel Brick-earth, possibly of somewhat 
later date, also occurs near Dartford vn. Other Gravels of the 
Darent Valley the Chevening and Dunton Green Ditfts ‘The 
relations of the gravels grouped under this head are more un- 
certain than those of the Limpsfield stage Various features in 
the gravels pomt to the temporary return of glacial conditions 
during the period of formation of these and the brick-earths , 
and these are described in detail vin Zhe Low-level Valley- 
Gravels The correlation of these ıs also uncertain West of 
Dartford ıs a bed corresponding with that at Enth, in which 
Mr Spurrell found a Paleolithic floor It contains land and 
fresh-water shells The surface of the Chalk 1s here festooned 
under a covermg of the fluviatile drift The autho#attributes 
this festooning to the effects of cold ix The Rubble on the 
Sides and in the Bed of the Valley The author describes this 
rubble, and rejects the View that it is rain-wash or due to sub- 
aerial action, and discusses the possibility of its having been 
produced byice-action x Alluvium and Neolithic Implements 
These occur chiefly between Shoreham and Riverhead xi Ox 
the Chalk Escarpment within the Darent District The author, 
after discussing and dismissing the view that the escarpment 
was formed by marine denudagion, criticizes the theory that it 
was due to ordinary sttb-aenal denudation, and lays stress on 
the irregular distribution and diversity of the dr:ft-beds m the 
Darent area, these do not possess the characters which we 
should expect if they were formed by the material left during 
the recession of the Chalk escarpment owing to sub-aerial action , 
and he believes that glacial agency was the grêat motor in de- 
veloping the valleys, and, as a consequence, the escarprgent, and 
that the denudation was aftewards further carned on m the 
same lines by strong river-action andeweathtring, though sup- 
plemented at timgs by renewed ice-achon By such agencies, 
aided by the influence of rainfall and the issue of powerful 
springs, he considers that the escarpment was geaduallyepared 
back and brought imté its present prominent relief After 
the reading of this paper there was a dfScussion, ın which Mr 
Topley, Dr Le Neve Foster, Mr De B Ciaughay, the Presi- 
dent, and’ the author took part ~On Ag gran: us Macgelivvs aye, q 
Seeley, a Saurischian reptile from the noith-eas: coast of Aus- 
tralia’, by Prof H G Seeley, F R S —On Sazrodeseus Robert- 
soni, a Crocodilian reptile from the Rheetic of Linksfield, in: 
Elgin, by Prof H .G Seeley, F R°S 
bd . 
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Royal Microscopical Society, January 21 —Annual 
Meeting’ —Dr C T Hudson, F RS, President, in the chair 
—Mr Swift exhibited and described a newe form of petrological 
microscope which he had made umder the instructions of Mr 
Allen Dick Ig differed from the ordinary patterns in having 
no revolving stage, bat was so constructed that whilst the object 
eemamed fixed the eye-piece and the tube below the stage could 
be revolved —Mr E M_ Nelson, exhibited a new apochromatic 
condenser, by Powell and Lealand, which gave a larger aplanatic 
solid cone than it had hitherto been fcund possible to obfain — 
The report of the Council was read, showing an increase ın the 
number of Fellows and ın the revenae of the Society —Dr C T 
Hudson delivered his annual address —Dr R Brathwaite was 

elected President for the ensuing year 


PARIS 


e 

Academy of Sciences, February 2~—°M Duchartre in the 
chair —The death of General Ibañez ong the 29th ult was 
announced An account of his Ife and works was given by M 
J Bertrand —On thë approximate development of perturbing 
functions, by M H Poincaré —The photography of colours, 
by M G Lippmann The conditions said to be essential to 
photography in c8lours by M Lippmann’s method are (1)a 
sensitive film showing no grain , (2) a reflecting surface at the 
back of tms film Albgmen, collodion, and gelatine films sensi- 
tized with iodide or bromide of silver, and devoidsof grain when 
microscopically examined, have been emplayed Films so pre- 
pared pave been pl&ced@n a hollow dark slide containing 
mercùry The mercury thus frms a reflecting layer in contact 
with the sensitive film The exposure, development, and fixing 
eof the@film is done im the ordinary manner, but when the 
operations are completed, the colours of the spectrum become 
visible The theory of the experiment ıs very simple The 
merdent light interferes with the light reflected by the mercury , 
consequently, a series of fringes are formed ın the sensitive film, 
and silver is deposited at places of maximum lummosity of 
these fringes The thickness of the film ıs divided according to 
the deposits of silver into laminze whose thicknesses are equal 
éo the interval separating two maxima of hght in the fringes— 
that is, half the wave-length of the incident light These lamine 
of metalhe silver, formed at regular distances from the surface 
of the film, give rise to the colours seen when the plate is deve- 
loped and dred Evidence of this 1s found im the fact that 
the proofs obtained are positive when viewed by reflected, and 
negative when viewed by transmitted, light—that is, each colour 
1s represented by ıts complementary colour —Observations by 
M E Becquerel on the above communication M Becquerel 
called attention to the experiments made by him on the photo- 
graphy of colours ın 1849 _ His researches, however, dealt more 
with thea chemical than the physical side of the question — 
General Derrécagaix read a memoir on a table of centesimal 
logarithms to eight decimal places, issued by the Service Géo- 
graphique —M Faye presented the Ceznarssance des Temps for 
1892 and 1893, and L’Annuane du Bureau des Longitudes for 
1891, and described the additions to the latter —On the distri- 
bution ım latitude of solar phenomena observed at the Royal 
Observatory of the Roman College during the latter half of 1890, 
by M P Tacchim The results, in conjunction with those 
previously presented, show that in 1890, as in 1889, the 
prominences were more freqifent ip the southern hemi- 
sphere of the sun than in the northern hemisphere The 
maximum frequency occurred in the zone — 40° to — 50°, 
Facule and spots have been most frequent in the northern 
hemisphere.—Remarks on t@e displacement of a figure of ım- 
variable form u® all the planes that pa% through some fixed 
points, by M A Mannheim —Complementary note on the 
characteristic equation of gases and vapours, by M C Antoine, 
—On the basicityeof organic acids according to their electrical 
conductivity, monobasic and bibasic acids, by M Damel 
Berthelot —On the reactions of the oxyalByl derivatives of 
dimethylanilige, by M E Grimaux, A new class of colouring- 
matters 1s described -—On the compostion and properties of 
Jevosene, a new substance obtained from cereals, by M C 
Tanret —On the quantity of oxygen contained in the blood of 

. animals living on elevated regions in South America, by M 
+° Viault The results indicate that the proportion of oxygen 
contained gn the blood of men and afumals (indigenous gr ac- 
climatized) living m the rarefied air of mountainous regions, 1s 
sensibly the same as that wh@ch is contamed ın the blood of men 
and animals living at loweg levels —On thy amount of hemo- 
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globin in the blood according to the conditions of existence, by M 
A Muntz The author, hke M Viatit®find thas animal$ living at 
great altitudes—that ıs, in a medium where the pressure of oxygen 
1s low—have the proportion of hæmoglobin in the blood increased, 
and “t consequently acquires an absorbing power for oxygen 
which compensates the effect of rar@faction It 1s also concluded 
that altitudeisnot necessary to produce these modifications and that 
the same results may be obtained if, instead of diminishmg the 
amo@nt of oxygen, the quantity of combustyble mætter 1s 1n- 
creased -On the larvae of@Astelium spongrformeeand on the 
Pecilogonia of Ascedie, by M A Giard —On the anatomy # 
Corambe testudtnaria, by M H Fisclter A new species of 
mollusk 1s described The aythor notes ‘‘J’a1 recontré dans 
Poreillette et dans les muscles de la radule dts fipres strices 
tuansversalement ” This confirms the idea that the striationof 
muscles 1s intimately connected with mechanism of their 
contractiongOn the Acredium peregrinum from the extreme 
south of Aleria, by M J Kunckel d’Herclais —On the in- 
fluence of the nature of soils on vegetation, by M G Raulin — 
On the respiration of cells ın the intertoreof masses of tissue, by 
M H Devaux ®-Influence of the hygrometric state of thgair 
on the position and functions of the leaves of mosses, by M E 
Bastit —On the siliceous clays of the Paris basin, by M A dè 
Lapparent The formation of glagons-géteaux, by M F A 
Forel These ice formations are said by the author to bee’ les 

pan-cakes des Anglais "—Remarks on the temperature of Mar- 
selles, by M J Léotard 
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Royal Academy of Sciences, January 14 —Further notices® 
on the molecular weight of the earth (oxide) of gadolinite, by 
Baron A E Nordenskiold —-On the structure of the transversely 
striated muscular fibre, by Prof G Retzius —The altitude of 
the clouds measured in the mountains of Jemtland d@ring the 
summer of 1887, by Messis Hagstrom and Falk —Photographs of 
the spectrum of 1ron taken with the atd of the Voltaic arc, and 
one of the ‘‘gitters” of Rowland, exhibited by Prof Hasselberg? 
—On dimitro-diphenyl-disulphine, 1, by Dr A Ekbom —A 
short relation of a zoological tour to North Greenland dying 
last summer, by Dr D Bergendæl —Some observations on 
the water of the Gullmar fiord, by Dr A Stuaberg 
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REPYILIA AND BAVRACHIA OF BRITISH 
INDIA 


The Faun& of British India, including Ceylon qnd 
Burma Pubhshed under the Aithority of the S@cretary 
ot State, for Indig in Council Edited by W T 
Blanford “Reptilia and Batrachia” By George A 
Boulenger “London Taylor and Francis, 1890) 


M ORE than a qug@ter of a century has passed since 
Dr Gunthé1’s “Reptiles of British India”? ap- 
peared Externally, it has little in common®with the 
present book Dr Gunther’s work ıs large, and not very 
hangy , but it 1s adorned with 26 plates, which, as un- 
matched gems of modern lithography, possess enduring 
artistic value Mr Boulenger’s work, which may be taken 
as a sort of second edition of the older book, 1s a volume 
of moderate size, with a number of simply executed wood- 
cuts, which, consisting for the most part of diagrammatic 
outlines, are intended merely to aid the student in com- 
prehending the structure of the skull and phohdosis In 
one respect, however, and that the most importané, the 
two books have a remarkable resemblance to one another 
Bofh trace new paths for the classification of the animals 
with which they deal 
e While the herpetological fauna of the entire south- 
eastern continental part of Asia is treated in Di 
Gunther’s “Reptiles of British India,” Mr Boulenger 
hmits himself in the present work to British India, 
with Burma and Ceylon Nevertheless, the number of 
species described by Mr Boulenger is considerably 
greater than that described by Dr Gunther The Rep- 
tiles described, include 3 Crocodilia, 43 Chelonia, 225 
Lacertilia, 1 Rhiptoglossa, and 264 Ophidia, the Batra- 
chia include 124 Ecaudata, 1 Caudata, and § Apoda 
Looking more closely at the rich contents of the book, 
we need not say much about the majority of the orders of 
Reptiles and Batrachia, because the systematic as well 
as the descriptive treatment of the families, genera, and 
species does not differ greatly from the results he has 
set down in his masterly British Museum Catalogues— 
results which are now the common property of the 
natwralists of all nations *The only new contribution, 
corresponding better to present scientific needs, 1s the 
separation of the chameleons from the lizards, and 
the consequent division of the Squamata into the three 
sub-orders of the Lacertilia, the Rhiptoglossa, and the 
Ophidia , e 
* On the other hand, the classification of the snakes, 
wifich comprise nearly one-half of the Reptilhan species 
known to occur in India, appears to be completely new , 
and all the descriptions of¢familes, Venera, and species 
have been prepared expressly for the present work As 
no recent publication contaigs a complete synonymy of 
the Ophidia, tRe author explains that somewhat fuller 
references to the literature of the subject have been ren- 
dered necessary than inthe other sub-orders of Reptiles 
and Batrachians He has abandoned the old primary 
division of snakes into Tosoni and ngn-poisonous. 


(J 
2 “The Reptiles of British India” By eAlbert C L G Gunther 
London Publshed for the Ray Society by Kobert Hardwicke, 1864 Fol 
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This division he properly ahd E “and,” 
he adds, “although adopted almost generally, ıt 19 ın so 
far incorrect that a number of forms (Opisthoglypha) 
usually ranked as harmless*are really poisonoys? although 
then bite may be without effect on man and large animals ” 
Experiments recently made by Peracca and Deregybus 
on Ceelopeltis, and by Vaillayt on Dryophis, “have shown 
that these snakes are pgisonous, and that they paralyze 
their small prey before deglutition” Mr Boulenger re- 
gards it as probable that “all snakes with grooved teeth 
will prove to be poisonous, to a greater or less degree, as 
it 1s clear, æ frzorz, that these grooved fangs are not 
without a function” He has therefore “abandoned this 
physiological chardtter in dividing the Snakes {nto 
families Poisonots as well as harmless forms aie 
arranged under Colubride” The difference between 
channeled and perforated teeth proves, moreover, to be but 
one of degree, and the term “ perforated ” 1s anatomically 
incorrect In both these types the afthor finds the 
structure of the teeth essentially the same, they are 
folded over swas to form a duct to*carry the poisonous 
secretion , when tle edges meet and coalesce, a perforated 
fang is formed, when they merel? approach each other, 
the channeled form results i 

The leained author cannot, unfoitunately, suggest a 
criterion by which it might be possible to distinguish at** 
a glance between harmless and poisonous snakes We 
wish, however, he had referred to a point which 1s* still 
involved in complete darkness In British India, accord- 
ing to official reports, from 20,000 to 23,000 people die 
every year from snake-bite (20,067 ın 1883, 20,142 in 
1885 , 22,134 ın 1886) , whereas in the French possession#® 
in Farther India, and in the Dutch settlements in the 
Malay Aichipelago, and in tropical Southern China, the 
deaths from this cause do not, ın each, exceed ten ın the 
year Accurate statistics on the subject have been pro- 
vided, especially by Dutch and German physicians in 
Java and Hong Kong As the climatic conditions in all 
these countries are much the same, and as the frequency 
of snake-bite 1s not essentially different in the lagds men- 
tioned, and even many of the species (Naja, Bungarus, 
Trimeresurus) are alike, we have here a problem which 
has not yet been solved. To the present writer the 
number of yearly deaths from snake-bite in British India 
seems to be doubtful, and considerably exaggerated 

About 1500 species of snakes are known Their 
systematic arrangement, as is well known, 1s extremely 
difficult Mr E D Cope’s recent attempt in this direc- 
tion! was not successful Zoologists are much more 
likely to be satisfied with Mr Boulenger’s proposals 
He arranges the Qphidia int® nine families, viz Typh- 
lopidee, Glauconudze (Menostomatide o/%), Borde (in- 
cluding the Pythoninee, Chondropythonine, and Bonz) 
Iysudæ (for Ilysia and Cylindrophis), Uyopeltidee, Xeno- 
peltide, Colubrylz, Amblycephalidee, and the poisonous 
Viperidee Of these families and sub-famulies, those 
which are for the fist time introduced ¢nto science 
are the Chondropythonine (Boidz without premaxillary 
teeth, but with a supra-orbital bone) ang the Ilysudz 
(snakes with both jaws toothed, wit transpalatine and, 
corenoid present, pmefrontals forming a suture with * 

* “An Analytical Table of the Genga of Snakes” ByE D Cope. 
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nasals , supratempoial small, intercalated ın the cranial | genera, the following are plfcha by htm in this sub- # 
wall, vestiges of hind lirabs), the latter a family which | family Dupsas, Elachistodon, Psammodynastes, Psam- 


forms a @assage from the Roide to the Unopeltide, 
agreeing with these in the physiognomy*and scaling, with 


mophis, Dryophis, and Chrysopelea—genera, therefore, 
which in the old classificatio€ were included 13 Dipsa- 


the former in the preserfce of vestiges of pelvis, Whilst the *dide, Rhachiodontida, Psammophide, Dryophide, and 


è skufl 1s exactly intermediate 
The most interesting part‘of the book ıs that 1n, which 
Mr Boulenge: divides and ‘sfibdivides the family of 
Colubridz, Of this, therefore, we may give a somewhat 
more detailed account He divides this large family, 
containing the bulk of the Ophidia, into three parallel 
series — 
(8 Aglypha 
Harmless n 
(2) Opisthoglypha One br more of the posterior 
maxillary teeth grboved Suspected, or poisonous to 
a slight degree 
(3) Proteroglypha Anterior maxillary teeth grooved 
or perforated Poisonous 
“In each of these series,” says Mr Boulenge: “we 
have a more or less perfect repetition of forms, due to 
adaptation to the *arieus modes of hfe” Of the series 
repregented ın the Indian funa, the Aglypha include the 
x Colubrınæ and Acrochordina , the Opisthoglypha include 
eethe iMpsadine and Homalopsine, the Proteroglypha 
include the Elapma and Hydrophune, all the former 
being adapted to terrestrial, all the latter to aquatic hfe 
How deeply classification 1s affected by the new division 
here offered by Mr Boulenger, we may see paiticularly 
in his record of the Indian genera of Colubrine, which 
ge give, as a specimen, in the natural order —Calamaria, 
Xylophis, Trachischium, Blythia, Aspiduia, Haplocercus, 
Lycodon, Hydrophobus, Pseudocyclophis, Polyodont- 
ophis, Ablabes, Coronella, Simotes, Oligodon, Lytorhyn- 
chus, Zamenis, Zaocys, Coluber, Xenelaphis, Dendrophis, 
Dendrelaphis, Pseudoxenodon, Tropidonotus, Helicops, 
and Xenochrophis Hitherto these genera have been 
included in the famihes and sub-familes Calamarnde, 
Lycodontidze, Oligodontidee, Colubride (with Coronel- 
linz, Tfimerorhine, Colubnnz, Dryadine, and Natri- 
cine), and Dendrophide, at least, therefore, in five 
different families In how thorotfgh a way the author’ 
has set to work ın the limitation of genera also, 
we see from his combination of the genera Elaphis, Calo- 
peltis, Cynophis, Compsosoma, Spilotes, and Gonyosoma 
in one great genus Coluber The green, arboreal species 
referred to Gonyosoma stan@l ın the same relation to 
Elaphis and Compsosoma as the green Ablabes (Cy- 
clophis), Dipsas, or Thimeresurus to the other species of 
those genera Thtre cangbe no doubt that the pheno- 
mena can beg more ieadily reviewed if these closely 
related forms are placed in one and the same genus than 
if genera or even sub-families are assumed, simply be- 
cause some species håve adapted themselves to arboreal 
or sub-arboreal habits, and have in conséquence taken on 
a green colpur The group Acrochordine contains five 


All the teeth splid, not grooved 
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genera—three with well developed ventral shields, viz | 


Stohiczkaia, from the Khas: Hills, Xenoderma, from 
Java and Surfatra , and Nothopsis, fiom the Isthmus of 
Darien two without ventrals, yz Aerochordus, from 
the Malas Peninsula and Archipelago , and Chersydrus, 
from India to New Guiwea Mr Boulenger deals with 
the Dipsadinz ın the same drastic manner Of Indian 
NO II12, VOL. 43] 
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Dendrophide By devoting more attention thgn previous 
investigators to the strugture of the skufl anë the dent 
tion, to the number, form, and length of the teeth, att 
the form of the pupils, the phohdosis of the head, the 
structure of the scales, an& the colour—to whic}, however, 
he does not attribute equal impgrtance as a hmuting 
principle—the author gives, it seers to us, a far better 
and more omprehensive arrangementethan his prede- 
cessors However, it cannot be denied that, satisfactory 
as the present attempt ıs, the problem of a systematic 
division of th® Coluéride is stil far from bemg solve& 

In the group of sea-snakes, Mr Boulenger dividés 
more sharply the geneia Enhydris, Hydrophis, and 
Distira The very differently formed dentition in these 
genera (in spite of their great resemblance in the form of 
the head, colour, and mode of life) seems to show that 
they have sprung from three different teirestuial genera, 
and that their present resemblances are only the result of 
their adaptation to their hfe in the water Thus Platurus 
is to be regarded as a Hydrophid which may be traced 
as a direct descendant of the terrestrial Elapinzee pa 

Finally, Mr Boulenger’s work enriches science with a 
considerable number of new genera and species, es 
pecially in the sub-order of the Snakes, but space will 
not permit further reference to details As the book will 
be indispensable to every naturalist and every layman 
who may wish to obtain information about the tropical 
Indian animal world, the few remaiks we have given 
may suffice The chief value of a work like this les 1m its 
sharp diagnoses, and in its synoptical tables for genera 
and species, which enable the observer to determine with 
confidence the form which may be before him The 
fact that the author gives a concise view of geographical 
distribution, and offers short biological remarks regarding 
some genera and even species, adds to the scientific 
importance of the work For many years this will be the 
standard book for our krfswledge of the Reptiles and 
Batrachia of India, and its moderate price ought to 
ensure for it a wide circulation both m India and’ in: 
Europe There/are still many species about which we 
know little, and some of Mr Boulenger’s readers ought to 
be, and no doubt will be, stimulated to provide the desired 
observations and descriptions The book should find a 
place in the luggage of every educated traveller who starts 
for India O BOBTTGER , 
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EDUCATION IN ALABAMA 


° 

History of Education wm Alabama, 1702-1889 By 
Wills G Clark (Washington Government Printing 

Office, 1889 ) ° š 
HIS volume forms one of the admırable series of 
historical monographs published by the Central 
Bureau of Education at Washington, and edited under 
the special supervision of Prẹf Herbert Adams, of the 
Johns Hopkins Umversity at Baltimore” It should be 
explained that in the United States there 1s nothing 
analogous to our Education Department, Congress agd 
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w the Federal Government faving no control or jurisdict on 


. over schools, and éach State and city making its own 
laws and administrating its own educational funds But 
Congress established in 186 at Washington a Centfal 
Bureau fbr the purpose of collecting and publishing 
statistics, and this Bureau, under the energetic direc- 








ptt 
any creed, or sought to maintain a pronounced Yeligious 
character, many of its presidents and the majority Of its 
professors appear to have bgen ministeis of religion It 
1s very characterstic of the republican equality which 


eprevails 1s the United States in regard to religious sects 


that in 1830, when the buildings of the University wére 


tion of succégsive ‘Commissioners, as sought to increa&e | completed, the offer of the pr«hcipalship was at first made 
‘its.own public usefulness by publishing from time to | to a Présbytenan divine , that, on his refusal, Dr Woods, 
time valuable works œn the history and philosophy of | a Baptist clergyman, accepted the office, and that the 


e education, and particularly, as vagious practical problems 
"have presefited themselves relating to technical, musical, 
or physical education,g@has gathered together, in pamph- 
lets or circulars of information, tle best testynony and 


* opimon which could be obtained on the several Subjects 


. 


Piof Adams’s own gontridutions to the series, notably 


| ynaugural seivices were held in the Episcopal church, the 


minister of which, with the Governor of the State, took 
part in the proceedings Additional buildings, comprising 
an observatory and a noble library, were added from tene 


, to time, but the war of 1861-65 completely interrupted the 


his “gflistory of the College of William andeMary,” and ' 


his “ Essay on the Study of History in American Colleges 
and Universities,’ have been widely read and esteemed 
in the States and among the other works included in 
the series, those of Dr Bush on “ Education in Florida,” 
of Mr Jones on “ Georgia,” and of Messrs Meriwether 
and Smith on “North and South Carolina,” have told 
wth care and fulness the story of educational progress 
ın the Southern States The present volume relate’ to 
Alabama, and 1s written by Mr W G Clark, of Mobile, 
» who? as Sometime President of the University, and as 
Clfirman of the School Committee of the State, is 
exceptionally qualified for his task, and has been able, 
with the help of photographs and statistical tables, to 
present to the reader, not only an interesting historical 
sketch, but also a full account of the present organization 
and resources of education m the State Many of the 
e details ın a book of this kind have necessarily a local and 
personal interest only, Muingled with them, however, 
are ‘a few facts which may possess significance for 
English readers’ ‘The chief of these relate to the origin 
and history of the University, the present provision for 
scientific and technical training, and the general edu- 

cational condition of the State 
The University was founded in 1821 The general 
law of the Union—that in all new States one-sixteenth of 
the public land shall be set apart for schools—dates from 
1785, but ıt was not applied to the Alabama territory till 
the Act of 1818, which further provided that one entire 
township should be reserved fer the support of a seminary 
of higher learning The prudent administration of this 
large property would doubtless have secured for the State 
ample provision for learning 1n all its several departments , 
“but the early history of the University ıs a melancholy 
record of mismanagement and neglect The I#hds were 
* uhwisely sold, sometimes at 8 dollars per acre, the pro- 
ceeds of the sale were not well invested, accounts were 
confused, and financial embarrassment followed To 
add to these misfortunes, the fniversRy appears to have 
suffered grievously from frequent outbursts of la wlessness 
and even rebellion on the part of the studtnts Though 
the number scartely exceeded 100 ın its best days, and 
though the annual “ output” of graduates averaged little 
more than 10, the University seems to have striven 
" hard to keep up a high standaid of teaching and scholar- 
ship, and has been officerfd from time to me by dis- 
tinguished men One is stru&k, in looking down the lst, 
by observing that, though the University never professed 
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work of the University, and for a time well nigh ruined 
it. All the students enrolled themsebves in the Con- 
federate army, and after a disastrous struggle, the issue 
of which ıs well known, a body of the Federal cavalry, 
specially despatched for the purpose, set fire to all the 
public buildings of the University, angl reduced them to 
smouldering haps of ashes The librarian, 1n the hope 
of changing the purpose of the congmamding officer with 
reference to the destruction of the library, led him thfther, 
unlocked the doors, and showed him the valuable collec- 
tion of books “ Its a great pity,” said the office: but 
my orders are imperative But I will save one volume, 
at any rate, as a memento of the occasion” He entexed, 
and seizing a copy of the Koran, withdrew from the 
building, and ordered ıt to be set on fire at once In this 
way property valued at 300,000 dollars was hopelessly 
destroyed It was not till 1870 that other buildings were 
completed and the College exercises were regularly 
resumed As now constituted, the University includes 
two general departments, of which the first 1s academical 
and the second professional In the former there are ten 
different schools—Latin, Greek, English, Modern Lan- 
guages, Chemistry, Geology and Natural History, Natural 
Philosophy and Astronomy, Mathematics, Philosophy and 
History, and Engineering In the department of pro- 
fessional education there are three schools—interitional 
and constitutional law, common and statute law, and 
equity jurisprudence She rules of the Supreme Court 
of Alabama authorize the graduates of this department to 
practice in all the courts of the State, on simple motion, 
without further examination The University also pro- 
vides a special course of instruction under the heads of 
military art and science, military law and elementary 
tactics 

Besides the University, Alabama is provided with a 
remarkable institution of a technical character, called 
the Agricultural and*Mechanical College It is situated 
in the town of Auburn, and 1s endowed with the pro- 

e 

ceeds of the sale of 240,000 acres of land. Since its 
foundation in 1872 ıt has increased 1% poptilarity and use- 
fulness, and has Become a school of industrial science or a 
polytechnic institute. Its departments are gagriculture 
and horticulture, mechanic arts, practical chemistry, 
physics and mineralogy, botany, engineering and sur- 
veying, dsawing, and mulitary tactics. In Phe mechanic 
arts and practical chemustry, its appliances are par- 
ticulfrly excellent There ıs a wood departm@nt in a 
large hall, provided with a 25 korse-power engine with 
indicator, planes,*gircular saw, hand saw, scroll saws, 
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a buzz planer, twenty work benches, with full set of 
lathes and carpenters’ tools requued for instruction A 
brick buikding with two large rpoms has been constructed 
specially for ¿nstruction in working irofi One of these 
1s equipped with tWwelve*forges, and tools necess&ry for a 

"forge department, the other with a cupola furnace, 
moulding benches, and special tools for use in a foundry 
The machine 1s equipped with “eight engine lathes with 
appropriate tools, and a chipping and filing departments 
arranged, with benches and vices for twelve students A 
five horse-power dynamo furnishes light to the mechanic, 
art laboratory, and other halls, and it 1s designed to 
supfly the different laboratones with electricity from this 
source z 

Although there are these®signs of enterprise, and al- 
though the public*school system of the State includes 
elementary schools, high schools for girls, and normal 
colleges for teachers, Alabama proves, when its edu- 
cational statistics are examined, to be one of the most 
backward States methe Union The latest returns of 
the United States Commissioner show that the public 
schools are open dh a® average only 79 days ın the year, 
andetha: the average atteRdance is only 63 per cent. of 

œ the number enrolled. The sum annually expended on 
*eeducation 1s not large, and amounts only to an average of 
4 dollars 17 cents per head on the number of scholars 
Of the total school revenue, 2o-per cent, 1s derived from 
land and real estate, 55 per cent from State taxation, 
and 24 per cent from poll taxes, licenses, and other local 
umposts Special provision was made in 1867 estab- 

@ishing separate schools for coloured children, who are 
numerous and increasing in number in this as in most 
of the Southern States The last returns show a total of 
212,821 coloured children of school age, of whom 98,919 
are enrolled m the public schools set apart for them, 
while 66,424 are on an average m daily attendance 
during the school year The year, however, 1s one of 
67 daysonly Theaverage cost to the State of the coloured 
pupils ıs 2 dollars ro cents 

These particulars sufficiently indicate the very excep- 
tional conditions under which education 1s carried on in 
one of the most important of the Sbuth Central States of 

America, and will show to any student of the subject 
how much of interesting material has been accumulated 
ın Mr Clark’s well arranged and well illustrated book 
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CHEMISTRY FOR BEGINNERS 


Elementary Systematic Chenustry for the Use of Schools 
and Colleges By Wham Ramsay, PhD, FRS 
(London Jeand A Churchill, 18g ) 

jAmeNe the large number of text-books of elementary 

chemistry written for the use of schools, this volume 
will take its place with the very few that are not specially 
designed to prepare the student for some examination 

It is further eto be distinguished as having the classifica- 

tion and order of trgatment of the elements based upon 

their periodic arrangement The author deserves the 
f thanks of those intgrested in the matte: for making this 
experiment, whether the result be,regarded as successful 
or otherWise He states in the preface that he hopes 
“that the method of treating the subject of chemistry 
adopted in this short gketch may hedp to demonstrate 
NO. 1112, VOL. 43] 
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the value of its study as a trai®i@g in clessification, and g 


as a means of developing the reasoning powers” Cer- 
tainly this ıs desirable, and the volume tends ın this 
direction We find, for example, the preparation of the ele- 
ements treated under such headings as “ Electrofysis of a 
Compound,” “ Decomposition of a Compound by Heat,” 
e 

&c§ ang there 1s much advantage in corfiparigg the pro- 
cesses that serve for the isolation of the elements in this 
manner But the first aim of a kflowledge of chemistry 
1s not to develop the reasoning powers jt ıs rather to 
give the student more exact ideas than he w8uld other- 
wise have of the constitution and®groperties of matter, 
and it is yrportant to %et mto his mind not simply the 
relationships that substances bear to one another, but a 
definite 1dea of each substance anglits properties We 
think that aneinspection of the volume before us wilhgon- 
firm the experience of the past that an elementary text- 
book does well to aim, above all things, at presenting a 
distinct, and, as far as may be, complete description of 
each substance, leaving the classification of methods and 
reactions to the judgment of the teacher or the ingenuity 
of the student when it 1s impossible to include both 
aspects of the matter Taking oxygen as an example 
we are in the habit of finding a chapter in which the 
methods that serve for its preparation, and its more ım- 
portant properties are set forth in a connected ànd 
convenient manner But ın this volume the diréc- 
tions for the preparation of oxygen occupy a fey 
paragraphs in a chapter entitled “Decomposition of a 
Compound by Heat,” at p 73, while the properties of 
oxygen are not described till we get to p 93 To say the 
least of it, ıt would be very inconvenient for a student, 
after having prepared his oxygen, to busy himself with 
the preparation of sulphur from pyrites, the preparagion 
of magnesium, aluminium, boron, siligon, hydrogen, 
several metals, the properties of hydrogen and about 
seventeen metals, besides boron, carbon, nitrogen, phos- 
phorus, and arsenic, before he comes to a practical 
investigation of the properties of his oxygen 

The autho: has endeavoured to treat first of the ele- 
ments, and subsequently of compounds But elements 
and compounds are mterdependent, and it is’ obviou$ 
that such a separation is practically impossible We 
think it is unwise to attempt it, unless, indeed, chemistry 
1s to be degraded into a mere “means of developing” the 
reasoning powers” If education ıs for this purpose only, 
the student of a foreign language would do well to devote 
himself entirely to its grammar, andgeave the vocabulary 
for those who desire knowledge for its own sake 

The difficulty of finding a good beginningepiace in the 
teaching of any science has been obvious to all those 
who have undertaken the task If children are to *be 
taught, they must be led bygslow degrees from what they 
know to an expanded and fulfer knowledge of the matters 
they are already acquainted with, and so onwards The 
periodic law 1s beyond the grasp of a young student, and 
the only valid reason that should allow his course of 
work to be guided by ıt would be that the subject was 
thereby rendered more agreeable or more intelligible to 
him It does not appear thy the periodic law will be 
able to fulfil this new functi . 

Looking at the book more ın detail, we notice that 60 
pages are devoted to chemical physics, 144 pages to 
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jnorganfc thenystry, angl g41 to organic chemistry The 
student who ıs “alr€ady fairly acquainted with the subject 
will find the summanies of properties, &c , of much use 

The analogous compounds of various groups of elements 
are treated together, and their differences are concisely 
remarked upon He will, perhaps, be a little troubled at” 
first to fing names employed in an unusual manner For 
instance, Ag,O 1s called argentdhs oxide, AgO,*argentic 
oxide, AgCI, AgBr,e:lver chiride, &c , and there is a 
statement that “no argentic hghdes are known” If he 
looks up #he paragraph on valency, he will find silver put 
down as a monad aleng with hydrogen, potassium, &c , 
and not with copper and merqry, which are marked 
monad and dyati There are other inconsist€ncies that 
might have been eliminated, such as in the use of the 
wagds distill, and sublime Directions are, given to dis. 
till a fluoride with strong sulphuric acid, to distill a 
mixture of sand, fluor spar, and sulphuric acid, and 
so Qn, and on turning to the description of the opera- 
tion of distillation, in the first part of the book, we find 
that the word is used there in its correct sense The 
solution of a carbonate ın an acid ıs spoken of, and the 
¿Sublimation of a mixture of mercuric sulphate and salt 

Such operations are impossible according to the meaning 
of the words expressing them given in the earlier part of the 
wérk „The statement that chlorine peroxide is formed 
By distilling a chlorate with sulphuric acid at a low tem- 
„perature might lead to serious accidents in the case of the 
young students for whom the volume is primarily in- 
tended While the symbol Aq 1s used to represent the 
water of solution, a refinement which 1s scarcely necessary 
in an elementary treatise, the reaction taking place when 
a jar of chlorme ıs mverted over a strong solution of 
ammonia is represented by an equation that demon- 
strates the liberation of hydrochloric acid It is such 
inconsistencies as these that perplex and mislead the 
student Cj 





OUR BOOK SHELF 


Applied Geography By J Scott Kelte. 
* George Philip and Son, 890) 


THE greater part of this volume consists of four lectures 
which were delivered last year at the Bankers’ Institute, 
aml given in part before ethe Society of Arts and the 
College of Preceptors An article which appeared ori- 
ginally in the Contemporary Review ıs also included 
The volume is one of great interest, both theoretical and 
practical, and ought to be of genuine service to various 
classes of readers, by showing how high ıs the place 
which pyst properly belong to geography 1% any com- 
plete scheme of education Mr Keltie has been espe- 
qally successful ın indicating some of the influences 
which geographical facts hav exerted on the movements 
of races and the evolutigneof natigns On so great a 
subject ıt was impossible for him, withir? narrow mits, 
to develop any of his ideas fully , but his suggestrons are 
excellent, and may perhaps, be worked’ out by some of 
his readers fof? themselves Mr Keltie has much to say 
about the bearings of geographical conditions on the 
development of Africa, and about the relation of geo- 
graphy to the commercial prosperity of the British Em- 
pire He also discusses warious problems connected with 
the actual and possible Pographieal distiibution of some 
of the common commoditits of commerce On all these 
subjects he writes with freshness and lucidity, displaying 
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a thorough grasp of the ioie of? P eographiol science 
Maps and diagrams, for which the author expresses his 
thanks to Mr Ravenstein, add considerably to the® value 
of the text a 


The Autohography of the Earth 
Hutc&inson, B A, F GS Pp 290 
Stanford, 1890 ) 


.. 

WE have rarely met with a popular work on geology or 
natural history so crowded with information as Mr 
Hutchinson’s little volume now before us In less than 
300 pages of large type, all the leading features of the 
“geological record” are passed in review, with special 
reference to the mode of reasoning by which the various 
facts and inferences are established Nothing of import- 
ance seems to be emitted, from the nebular hypothesis 
and the birth of the moon, to theories of glacial epochs, 
the permanence of oceanebasins, the origin of oolitic 
structure, and the method of discayering the hidden 
appendages of tiulobites Some of the sections, indeed, 
such as those relating to the nebular theory and the 
nature of geological agents, are seldom found more con- 
cisely arranged even in the pages of an examination 
“ cram-book ” . 

With all tfis wealth of material, however, the author 
succeeds in comp&etely divesting his work of the “ dry” 
and “uninteresting” formalyy hich, in his opinion, 
repels the general reader from ordinary text-books *The 
several chapters are pleasantly written and illustrated 
with occasional woodcuts, while, although the a@®ountses 
of the successive formations are systematically arranged 
from the Archean to the Pleistocene, every occasion that 
permits of some digression into general principlés ıs 
turned to good advantage An allusion to the igneous 
rocks of the Devonian penod thus leads to a few brief 
paragraphs on the interest of denuded volcanoes, the 
Lower Carboniferous rocks afford an opportunity fog 
discussing the origin of limestones, the chapter on the 
Oolitic rocks is followed by another on the organization 
of Mesozoic reptiles , and the short notice of the Glacial 
period forms a fitting occasion for digressing to the 
subject of ice as a geological agent If, in any respect, 
the general 1eader’s interest fails, ıt will be due to the 
too frequent use of inadequately defined technical terms, 
and the too rapid succession of unfamiliar ideas Of 
such terms as “schist” and “ Neocomian,” for example, 
the definition seems to have been quite overlooked 

In a compilation of so wide a scope ıt 1s, of course, 
easy for a specialist to detect inaccuracies, but the present 
volume bears evidertte of so much care bestowed tn its 
preparation, that absolute errors appear to be unusually 
few The bold statement on an early page that glaciers 
erode valleys like rivers 1s qualified in the last chapter , 
and the assertion that no Chelonian bones have been 
found in the Trias 1s coriected in a footnote on a later 
page The most serious “error 1s the frequent quotation 
of brachiopods and polyzoa as Mollusca, and nearly all 
the lesser misstatements relate to‘biological matteis The 
author, however, unhke many popular writers, has been 
trained in the modern school, And thus recognizes through- 
out the bioad principles of organic evolutton 

The volume is well printed, and issued in, a style 
uniform with Miss Arabella Buckley’s popular works, to 
which it forms a worthy companion s ASW 


e 
By the Rev H N 
London Edward 
s 


e 
Spinning Tops “Romance of Science Series” By 
Piof John Perry, ERS (London Saiety far Pro- 
moting Christian Knowledge, 1890) 
IN September last Prof Perry delivered the “ Operatives’ 
Lecture” of the British Association mfteting held at 
Leeds, the subject of which was entitfed “ Spinning Tops’, 
THe present little wofk 1s a revised and much expanded 
edition of that lecture, and, mstead of the moving appa- 
ratus originally, displayed, tH author has provided a 
bd ° 
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very approximate equivalent in the elaborate illustrations 
and gescriptions He begins by showing the ngidity of 
flexible bodies when in motion hg then describes the 
behavioygr of a common top by means of a balanced 
gyrostat, and explains the importance ‘of giving a 1otary 
motion to pProjegules , The gymbal gyroscop@ and the 
cugious movements that are conhected with it are after- 
wards discussed, and the agalogy of these movements to 
that of the earth in regard to precession, &c , 1s pointed 
out 

The next point referred to is the importance of 
balancing a rotating body, the author showing that for 
perfect balance not only must the axis of rotation pass 
through the centre of mass of the body, but 1t must be 
one of the three principal axes through the centre of mass 
of @hat body Reference is made te the expeiiments of 
Prof Milne, who has shown, by mgans of a modified 
seismograph, the want of b@lance in the wheels of loco- 
motives . 

In the last few pages Prof Pei:ry deals with the con- 
nection between light and magnetism and the be- 
haviour of spiring tops, and among the experiments 1s 
Thomson’s mechanical illustration of Faraday’s rotation 
of the plane of polawzation, which 1s performed by means 
of a number of double gyiostats placed in a line and 
connected by indja-rybber joints, each instrument being 
suppgrted at its centre of gravity, and capable of rotation 
in the horizontal and vertical planes To many readers 
the book will be one of great mterest, and a brief sum- 
marf™at the end will show them clearly the lne of 
argument adopted throughout 


Wild Life on a Tidal Water 
{London Sampson Low, 1890) 


Ir seems rather odd that an author should talk about 
“wild Lfe” when he means simply hfe on a house-boat 
Pon Breydon Water ın Norfolk No one, however, who 
glances over the present volume will be disposed to criti- 
cize the title very severely, for Mr Emerson has the art 
of describing even unimportant things in a way that 
makes them interesting Above all, he has provided a 
senes of thirty admirable “ photo-etchings,” which convey 
a wonderfully vivid impression of the various scenes re- 
produced The photographic plates were taken by Mr. 
Emerson himself, but in selection of subject the majority 
are the 1esult of a pleasant partnership with his friend 
Mr T f Goodall, on whose house-boat he experienced 
the trials and delights of “ wild hfe” 
e 


Arcana Farjaxtana Wouith an Introduction by George 


Weddell ‘(Newcastle-on-Tyne Mawson, Swan, and 
Morgan, 1890 ) 


By P H Emerson 


THE manuscript of which a facsimile is presented ın this 
volume was found some yearg ago by Mr. Weddell in a 
box of lumber It contains much apothecaries’ lore and 
housewifery dating fiom the first half of the seventeenth 
century, and was used, and partly written, by the Fairfax 
tamily Ina carefiflly-wrigen introduction Mr Weddell 
gives all necegsary formation abowt his treasure and 
about the persons with whom ıt has been associated The 
facsimike 18 skilfully printed, and many of the medical 
receipts, and some of the instructions as to the baking of 
meats, are very curious and interesting ẹ 


Berges Complete Natural History. Edited by R F 
Crawford (London Dean and Son, 1890) 

IN this volume some of the leading facts relating to the 

animal, the vegetable, and the mineral kingdéms are 
e “brought together he descriptions, if not very intetest- 

ing, are cipar, and the reader ıs helped to understand 

them by means of no fewe, than steen coloured plates, 

and over three hundred smalleı ilustiatyans 
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LETTERS TO FRE RDATOR.* 


[The Editor does not hold himself responsible Jor opinions ex- 
pressed by hes correspondents Neither can he undertake 
è to return, or to correspondgwith the writers of, rejected 
manuscripts intended for this or any other part oP NATURE, 

No notice zs taken of anonymous communications J 


e 
e The Bursting of a Pressure*Gauge 


WITH reference to Mr Smith’s letter m your issue of 
February 5 (p 318) respecting the bur§ting of a préssure-gauge, 


will you allow us to point opt a very simple method of prevent- © 


ing any serious consequences from such an accflentawhich must ° 
occasionally occur as the gauges wear gut? There should be no 
cast-iron in the gauge the tube and wogks should be mounted 
on a brass or gun-metalframe The glass covering the dial 
should be founted in a ting, fitting on thébody of the gauge 
like a cap, when the gauge 1s in use this cap should be re- 
moved, thus avoiding all danger from tlee broken pieces of glass 
The gauge shald then be mclosed ın a brass wire cage, séehat, 
should the tube burst, any portions of metal would be caught by 
the wire network, and, 1f not stopped altogether, would at any 
rate be rendered harmless 

Our employés are constantly usmg gauges for testing gas 
bottles, and we have always had our gauges made im this way to 
avoid any risk from accident The sciew valve of the bottle 
should not be turned on full, one complete revolution of the 
screw 1s quite sufficient , this greatly minimizes the risk of fusion 
caused oy friction, as the cylinder would probably take a quarte® 
of anehour to empty itself Of course the same gauge should 
never be used for both oxygen and hydrogen cylindeis 

3 Fleet Steet, February 11 NEWION AND Co 
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>” 
Modern Views of Electricity 


(1) THE first question that I raised in my former letter was 
how oxygen atoms come by the negative electricity which 
according to Dr Lodge they have I find in his pamphlet, 


“Seat of EMF” (p 50), his view stated as (follows, that e 


whatever may be the case with molecules of oxygen, at least all + 
dissociated atoms have a certain definite negative charge “If 
this be so, ıt seems to me to follow necessarily either that all 
molecu'es of oxygen are negatively charged, or that only those 
which are so charged can undergo dissociation 

(2) We are then to suppose a crowd of dissociated atoms of 
oxygen, all having negative electrification, ‘‘stiainmg at,” 2 ¢ 
attracted by, the zinc And this attraction, we are told (p 50), 
exists independently of actual combination between zinc and 
oxygen, although ıt has its origin in the desire for such combination 
It 1s a mechanical force arising from chemical affimty Such a 
force would, according to the kinetic theory of gases, increase 
the density, and therefore the piessure, of oxygen in the neigh- 
bourhood of the zinc, causingea repulsive force, in addition, af 
it seems to me, to the repulsion due to hike electiical charges 
By this means the state of the gas ın the neighbourhood of the 
isolated zinc would become one of equilibium And it may be 
that the variations of density Would take place only within a 
distance from the zinc too small for our means of measurement 
According to the statement (p 110) of ‘‘ Modern Views,” only 
the repulsive forces arising from electrification are relied upon 


as producing equilibrium I think, however, that Dr Lodge - 


would not exclude other mutual repulsive forcesiawhich may 
exist between the dissociated atoms of oxygen Ayd such other 
forces appear to me to be necessary, in order to explain satis+ 
factorily the phenomena which ensue when the zinc is brought 
into contact with copper 

(3) When contact is made, 


° 
apositive charge passes from the 
coppe: to the zne 


Bet us call et o per umit of surface That 


disturbs the equilibrium previously attaned about the zinc,. , 


because it introduces a new force of attraction on the oxygen 
atoms in virtue of their negativeelectrification _ This force will 
be zre per anit of surface In order that théfe may again be 
equilibrium, we must introduce a counteracting force — 270 
Now the new attractive force calls in a fresh influx of oxygen 
atoms, imcreasing their density, and therefore increasing the 
negative charges per unit of surface of zinc If we had no 
repulsive forces, except *those arı ng from elgctrification, the 
charges'on these newly importedsatoms would, I think, have to 
be —o per unit of area of the zinc, 1 order to give the required 
force —2me This would exactly nekiralize the positive charge 
° 


e 


r 


~ 


* copper, obtaim a total charge on the zı 
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+ e derived*from the coppg, gad so would reduce the zinc to its 
original potentials Usnde: "these circumstances statical equili- 
brium could, as it appears to me, neve: be attained But if 
there exist repulsive forces between dissociated atoms of oxygen 
other than those due to thew negative electrification, we jay 
obtain ouè repulsive force — Ære without introducing so many 
atoms as that their negative charges, referred to umit of surface 
of the zinc, shallbe -ø It may be ~ g’, where g” 1s less 1n abso- 
Iute value thn e eAnd so we should, on maxing contact vith 
g —g' per unit of surface 
This 1s positive The zinc may then be raised to the same 
potential with the copper, and at the same time the attractive 


® and repulsive forges on dissociated g@xygen atoms near the zinc 


e have inte:mediate potentials 


may bein e(uilibrium So ıt seems to me that, assuming the 
electrification of oxygen gind its attraction by the zinc to be as 
stated by Dr Lodge, the theory consistently explains phenomena 
up to this point, gnd may explain dso the variagions due to 
moisture of the zinc or other conditions . 

(4) As regards the ‘‘intrinsic step” of potential rehed upon 
by Dr Lotige to expMin the alummium needle experiment, 
I c@tfhot so easily follow him Consider the Surface of the 
isalated zinc, and let c be a pomt just so distant from ıt that 
the potential at © 1s sensibly unaffected by the presence of the 
zinc with its negative charges, and those of its attendant oaygen 
atoms 1s then at zero potential, that of the zinc being —1 8 
Intermediate points aie at intermediate potentials When, on 
making contact, you introduce the positive electricity from the 
copper, you raise the potential of the zinc by halfa volt But 
the potential at Cis, przmdé facze at all events, no more affected 
Sy the positive than it was by the original negative electrification 
of the zinc, and remains zero You have dimmushefl the 
“step” by half a volt As before, inte:mediate points would 
In fact, so far as the potential at 
Geis corfterned, may we not suppose the newly introduced 
positive electricity simply to neutralize an equal quantity of the 
qegative electiicity previously found on the zinc? 

S H BURBURY 


. 
° ¢ On this head I would say that a point outside the surface-film, 


* beyond the molecular range, 1s naturally unaffected by the 


chemical affinities of the surface , but it 1s by no means therefore 
uninfluenced by the ordinary dielectric strain of a static charge 
imp&rted to the zinc in any adventitious manner Such a charge 
alters the potentgal of the whole neighbourhood but does not 
alter the slope of potential existing 1n the surface-film Nothing 
can alter that but a modification of the surface or of the adjacent 
medium 

Thus I state my position briefly in order that the sole remain- 
ig divergence of view between Mr Burbury and myself may 
likewise disappear OLIVER J LODGE 





° Pernars the following slight el&boration of Dr Lodge’s views 
on the electrical condition of air films m contact with metals 
will commend itself to Mr Burbury It seems to me that by 
its means the difficulty of realigng the source of the negative 
charge on the oxygen atoms is to a certain extent got over 
without thereby forfeiting any of the essential features of the air 
film theory 

Assuming the truth of this theory, the fact to be explained 1s 
that when clean zinc 1 put into pure oxygen ıt becomes coated 
with a film of that substance which 1s at a higher potential than 
the zinc byagéS volt , 

If the film be regarded as a conductor, th.s step of potential 
hag to be brought about in the first instance by combination of 
a few zinc atoms with oxygen, s®that the film becomes coated 
with + electricity on both its swgfaces , the field set up by this 
and a corresponding ~ chaige’on the surface of the metal under- 
‘neath representing the 1 8 volt step of potential between the 
two ‘It 1s at this point that the difficulty of the — charge on the 
oxygen atoms arlges, as they hav® just been assumed to be + , 
and, also, this other smaller difficulty, that the + and — charges 
on the opposed film and metal surfaces, corresponding to r 8 
volt and at molecular distance apart, are such that every atom 
ın each surface 1s charged with a quantity of electricity which is 
of the same order of magnigude as itg electrolytic charge, a 
fact which necessitates the tfevious combination*of every atom 
in the zine surface with oxpgeh from the film 1f the odinary 


-~ 


° 
the film theory, whblesale oxidaifon of th® metal Surface destroys 
the Volta effect altogether ba 

If, however, the film be 1egarded as a non-conductow both 
these difficulties vanish. 

The molecules which form the film would be gaseaus except 
for the presence of the metal The latter holds thêm to itself, 
and mayebe looked upon as, in a sgnse, polarifing them into 
chains or 1ows normal to its own surface Supposing such 
chains to consist each of what, were origimally three distinct 
diatomig gas molecules, A}Aa B1B» CC, with a metal atom M 
next to A,, there will be a tndency to combination between A, 
and M, which will slacken the 


MASA. a3 —C, Z C;— 


bonds between A; and Ag, leaving A, partially free to hold on 
to B,, which again will promote a holding on between B, and 
Cı, so that C, 1s part.ally uncombined The bonds between 
A, and B, B, and C,, represent in fact the cohesion of the 
film (or part of it), and are the result simply of the tendency to 
combination between M and A, If this be very great, actual 
combination may occur, which will set free A,B, and B,C, as 
gas molecules, leaving C, to find another partner On the 
other hand, the tendency to combination between M and A, 
may be too small to do more than polarize the molecules, and 
this 1s perhaps what occurs with zine in dry oxygen 

If, now, the essence of combination bejween zinc and oxygen 
1s that the zinc &tom 1s + and the oxygen —, we may assume, 
without entering on wtimate problems, that the row of molecules 
1s polarized elects zcally as well as mech@micaily A,B,C, all =, 
and MA,B,C. +, so that the film ray be looked on as a dielegtric 
plate, with a coating of metal on one side only, and a + charge 
on the other The slope of potential between film andetal 


{ze the Volta effect) occurs now, not between their surfaces of ** 


contact, but nght through the film, the 1 8 volt existurg between 

the outsede surface of the latter and the metal No actual che- 

mical combination 1s necessary to bring it about, and, indeed, 

any combmation at all ıs prevented by the internal affinities in 

the film itself yust described A P CHATTOCK. 
University College, Bristol 





Pectination 


REFERRING to Mr E B Titchener’s letters in NATURE 
(see December 4, p 103, and January 15, p 248), I am able to 
confirm the view that pectimated claws are used by the birds 
possessing them for the purpose of scratching themselves 

On December 9 last I shot a cormorant, and found the fissures 
between the teeth of one of its pectinated claus choked up with 
fragments of down This down corresponds with the bird’s own 
down, and there can be little doubt that ıt 1s the bird’s own 
down, and that ıt became thus situated though the clgw being 
used for the above mentioned purpose I may also mention 
that I have since found mmute fragments of feather ın the claw 
of a barn owl ° 

Many buds use the middle claw to scratch themselves with, 
as Mr Titchener remarks, and tlus claw appears to be very 
generally modified for the purpose The modification consists 
in this, that the inner edge of the claw ts bent out, and developed 
mto a curved blade running along the inner side of the claw 
Such a blade ıs well developed in guillemots and razorbills 
It may also be easily seen ın wild duck, teal, gulls (some at any 
rate), oyster catchers, golden plover, starlings, fieldfares, red- 
wings, larks, and many others In sofe birds the modification 
1s very slight, but in all I have been ablg to examine (not an 
extensive collection) y seems to®xist in some degree In the 
diveis, the claws ate so flattened that the inner edge naturally 
forms a scraper, and the same may be said of other birds, such 
as partridges and pheasants z 

Pectination 1s only a further modiQcation of this blade, or 
inner edge of the glaw, ın that ıt becomes divided up by notches 
or fissures, placed at more or less regular intervals, into a comb- 
like structure As is known, the middle claw 1s not pectinated 
in young mghtjars I fave now m my possession a young, 
though almost full-grown male of this bird, and it has the middle 
claw provided with a well-developed blade, but there is no trace 
of pectinftion I may mention too, that I have’found the edge 
of the blade in a guillemot, slightly indent@d here and there, thus 
offering an approach, th ugh but a very distant one, towards 
pectination 


laws of electrolysis are to foe assumed, whereas according to } The pectinated claw, then, shouldnot be regarded as a structure 
. 
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peculiar t& nightyars, owls, herons, cormorants, and gannets, 
and dwferent from anything found in any other bird, but merely 
as a highly modified foim of a structure fgund im a less modified 
form in many birds Presumably these structures serve to rid 
the birds of troublesome parasites If this *1s correct, ıt would 
be interesting fo leagn whefher the birds possessed of pectinated 
clays are particularly hable to the attacks of hurtful parasites, 
or whether we may consider that ın them only have variations ın 
the direction of pectmation anseft 
Treborth, Bangor, January 24 


H R Davies 


Mr Davies’ confirmation of my results is very interesting, 
and in many ways, | think, conclusive So far as my memory 
serves me (I have not here access to a collection), I can bear out 
all his facts I regret that I have never taken the names of the 
different species in which I have obseryed the blade The 
Pomarme Shua.is one A friend tells me that he has also 
noticed a jagged blade , and, he believes, ïn a guillemot 

It would appear that the list of pectinated birds given by 
Owen (‘Anat and’ Physiol of Vertebrates,” u 232) 18 too 
short Indeed, we may hope to find many links between the 
blade and the sgrration Mr F E Beddard, ın a paper on 
Photodtlus badius—-an owl considered by some ornithologists to 
be very near Strzx (/2s, 1890)—wnites ‘‘ The claw 1s, however, 
produced laterally intoa knife-edge, as in other owls I 
have examined an example of Strix, 1n which the jagged edge 
of the toe in questiqn was very inconspicudis , and the question 
arises, whether ıt does not ocgasionally disappear altogether ” 

AS regards the question of vermin, Owen says that each 
species of pectinated bird is infested by its peculiar louse 
According to Hudson, the herons are especially 
free from vermim ,} though the (roseate) spoonbill, which also 
has the pectination, 1s infested with them ( ‘ Argentine Ornitho- 
loga” 1) This author does not think that the herons could 
ever nd the entire plumage of vermin by means of the claw It 
is curious that the herons were always in a miserable condition , 
the spoonhills plump and healthy 

Audubon once shot a fngate-bird which was scratching its 
head , and, on examining the pectination with a glass, found 
the racks of the comb crammed with the insects which occu on 
the bird’s head, and especially about the ears Ie also observed 
that the pectinated claws of birds of this kind were much 
longer, flatter, and more comb-like than those of any other 
species with which he was acquainted He gives the tropic- 
bird {also a Steganopod) as having a knife edge 

I am unable to say whether certain members of a genus are, 
as a rule, more infested by vermin than others 

E B TITCHENER 

Inselstrasse 13, Leipzig, Febiuary 11 
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On the Affinities of Hesperornis 


In Dr Shoufeldt’s letter (NATURE, Dec 25, 1890, p 176) no 
mention whatever is made of Prof Furbringei’s studies on the 
point ın question, and they appear, moreover, to have been 
partially misunderstood by Prof Thompson Prof Furbringer 
published his ‘‘ Untersuchungen zur Morphologie und Systemauk 
der Vogel” (2 vols in folio, Amsterdam) in May 1888, and I 
beg to reproduce some of his ysults as to the family Hesper- 
ornithtda ° 

Like Prof Marsh, Prof Furbringer sees Ratite characters ın 
the configuration of ste:num, breast girdle, and anterior extre- 
mity, but, ın oppositaon to that author, finds nothing of a speci- 
fically Ratite description in tfe remaining parts of the skeleton 
On the other h&hd, these parts—especially the pelvis and hinder 
extremity—correspond, as shown ın detail, decidedly with the 
type Colymbide, Podicipide, and Enahoinithde Herem 
hes the clue to the systegnatic position of Hesperor nis 

Particular attention ‘has, further, been payl to the dentition, 
on account of which Prof Marsh has grouped under the $ C 
Odonjornitheg the Hesperormthide,as O Odontolce, with the 
Ichthyornrthide (O Odontotorma), and Xith the As cheoplerygide 
(O Sauriz@) In ths Prof Furbringer does not follow him, 
but maintains that, m all probability, all ancestral ornithological 
forms possessed toothed jaws, and, consequently, that*the denti- 


e° tion 1s of as little decisive genealogical importance in buds as in 


mammals,gand that the three orders of toothed birds mentfoned 
belong to completely different ornithological types, of which the 


* The fact that my bird scratched himself immeqately after a meal may 
be in point here e e 
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Ratite Hesperornithes stand muth® nearer ¢o the * Colymbo- 
Podverpfites, and the Carmate Jchthyornethes to the Laro- 
Lamicole, than they do to one another 

The condition of the sternum, however, whether Ratite or 
Carinate, may not afford a pointeof more weighty genealogical 
significance According to Prof Furbringer, the betfer-known 
Rante form a perfectly artificial group—a medley of once 
Cagnate birds sprung from the most dissynilar egenealogical 
branches, which now pos€ss nothing ın commor#further than 
the purely secondary pomt of analogy that, with the advancing, 
development of the hind Iuhb and inereasing bulle, they have 
lost the power of fight ‘The representative forms of the so- 
named S C Raizte are as far, 1f not futher, r@novged from one 
another, as are those of the SC Cartnate, though, between 
this or that division of either S C , cerfan pomts of affimty of 
a nonintimgte nature ae to be found These are closely 
examined Prof Furbringer’s work ° 

After having set aside the higher taxonomic significance of 
the dental and sternal characters, thereeremains for. Prof. Fur- 
bringer only the decided agieement of the skeleton ofthe 
Hesperormthide with that of the Colymbide, Podtcipide, and 
Enahoinithede as of true genealogical worth The relations 
of these divisions are of a truly genetic description, but it 1s 
impossible to derive the Colyméo-Podiiprtes from the Hesper- 
ornithes, which were differentiated already ın the Cretaceous 
period in the most one-sided manner We might with better 
right trace the latter to some very ancient Colymbo-Podicipite 
form, though the safest course to follow 1s to regard both as 
independent branches of a common bough e 

The avian system drawn upin chapter vi of Prof Furbringer’s 
work, and represented in the accompanymg genealogical trees 
(Plates xxv —xxx ), 15 based upon these considerations Neher 
Odontor nithes and Anodontoimithes (Huoruethes), nog Rattle 
(Llatycoracordee) and Carinate (Acrocoracordee), are mentione 
as genealogical divisions, but a S O Podzezpztifor mes 1s formed 
out of the gentes Enalornitnes (€ Enalior nthide), Hesperor® 
mithes (E Hesper ormthidæe), and Colymbo-Podierpites (F Colyn- 
bid~and F Podierpitide) 


[FeBruary 10, 1891 +, 
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All this proves that the penetrative researches and obsérva- P 
tions of Prof Furbringer on the position of Hesperorms had , 


raised him no less than two and a half years ago in the chief 
question to the point attained by Prof Thompson and Dr 
Shufeldt ın 1890 The latter writers differ from him only in 
that Prof Thompson ascribes to esperons as timate 2 1e- 
lationship to the Colymé: as, for mstance, that of Sirıngops to 
the Psztface, while Dr Shufeldt holds it possible that the 
Colymit are descended from Hespferornis As 1s shown mn a 
recent paper on the subject (cf Ovmztholog Monatschs d. 
Deutsch Ver z Schutze d Vogelwelt, 1890, No 18), Prof 
Furbringer ss unable to share these taxonomic views, but abides 
by the opinion maintained by him in 1888 F HELM, 

Royal Zoological Museum, Dresden, January 29 

agen 
Destruction of Fish by Frost 

I THINK 1t follows from the second clause in the question at 
the end of my letter of Januarye6 (p 295) that I assume yant 
of air to be the cause of the destruction of the fish ın the Regent’s 
Canal Cases lıke that which Mr Hill mentions (p 345) have 
been so familar to me fiom boyhood that it did not occur to 
me to be more explicit Moreover, I did not say that the 
effect of this agent of destruction would often be ‘‘ona scale 
visible to the geological eye ” This it is of which I was think- 
ıng occasionally fossil fish are very numerous lame particular 
stratum Various causes for this apparently sudden destiuction 
have been suggested , 1t occurred to me that this one sometithes 
might have to be considered mong the possible contingencies 
Though, as he says, a slight floypof fresh water is “ seldom wanting 
in any natural Body of water,” yét fish may be killed (as I have 
seen) in a pond through which a streamlet runs The supplye 
must be equal tothe demand Now the volume of streams in 
certain cases 1s gieatly redu@ed in winter gthe Reuss above 
Wasen on November 28, 1889, was a very different river from 
that which we have seen m summer If, then, a lake were 
frozen, and the amount of wate: which entered ıt greatly 
reduced, the conditions of a pond might possibly be ımı- 
tated during an exceptionally Jeng winter, or even a itver 
become almogt like a canal ‘Thi remarh applies especially to 
freshwater deposits, but as lorg itosts are sometimes followed 
by floods, the dead fish might bẹ cased for a considerable 
distance, eT G Bonney, 
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BABYELONIAW@ ASTRONOMY AND 
* *CHRONOLOGY 
BABYLON JAN astronomy has been investigated 
during the last year successfully by the Rev Joseph 
Eppingeand the Rev J N ‘Strassmaier, S J , who have ex- 


plained and annotated two Babylonian calendars of the 


years 1238C and 111 BC in their publication “ Astrono- 
misches ats Babylon oder das Vgissen der Chaldgeer fiber 
den gestirnten Himmel” (Freiburg, Herder, 1889) They 
have succeeded in gaving a s&tisfactory account of the 
Babylonian calculation of the,new and full moon, and 
have for the fitst time identifief by calculations the Baby- 
lonian names of the glanets, and of the 12 zodiacal signs 
and twenty-eight n@rmal stars which correspond to some 
extent to the 28 yakshatres of th®Hindoos &n,the follow- 
ing passages, translated from their book, we give the 
general results they have obtained, but for many interest- 
ing letaifs we must Sefer the reader to the aok itself 


s Astronomical Summary 


In discussing the condition of the astronomy of the 
Babylonians we must rely upon the wider knowledge 
which we have now attained in regard to their acquaint- 
ance with celestial bodies In this respect the Cune:form 
Inscriptions before us furnish much that is new other 
already more familiar material 1s confirmed through them 
and receives a documentary foundation Before entering 
into details it will be well to call to mind how much of 
the Babylonian astronomy was previously histozically 
establyshed The reader need not fear that we shall lay 
“before him one by one the conclusions of authors who 

have written about the Babylonians with more or less 
° trustworthiness, or that we shall subject their works to the 
light of criticism, we are fortunately spared this trouble 
Rydolf Wolf, utilizing all sources bearing upon the sub- 
ject, has made the most thorough studies, and has accom- 

lished the task ın so satisfactory a manner in his well- 
known “ History of Astronomy,” ? that we may accept his 
Judgment with the fuilest confidence He sums up his 
opinion of the Babylonians shortly ın the following words 
“Tt is beyond doubt that, as early as the time of the 
philosopher Thales, the Chinese and Babylonians pos- 
sessed observations extending over several centuries of 
the most striking celestial phenomena, and that through 
them their attention had been directed to the periodical 
return of corresponding eclipses after a cycle of 223 
moons, or 18 years and 11 days, which they called Saros, 
and employed for making predictions” In the discussion 
of the “ Most ancient views upon the system of the 
world ” (p 23) he says further ‘‘ While the Babylonians, 
Chinese, and Egyptians contented themselves with col- 
legting isolated experiences, fixing certain periods, &c, 
and scarcely a trace of any scientific system whatever 1s 
to be found in their work, the ancient Gieeks struck out 
an entirely different line” 

Speaking of the, Metonic cycle, a period of nineteen 
years, at the expiration of which the lunar phases 1etuin 
partially to the same hour, but sometimes withea difference 
of twelve hours, Wolf mentions indeed the Indians and 
Chinese, but not the Babylonians, to the latter he simply 
denies the knowledge of precession, and the difference 
between the sideieal and, tiopical years The same 
scholar says, referring to®the Zodi&c ? —ə“ To which an- 
cient people the priority in this respect belongs, whether 
to Indians, Chaldeans, Chinese, or Isgyptians, &c, we 
are to this heur ignorant,‘in spite of all that has been 
suggested, and of very extensive researches , and we shall 
perhaps never know, since all dates are too uncertain, 
and all representations too crude and inexact , and we are 
equally far fiom asceitaming from which people this 
knowledge, eyen though Sith somé transfoymation, passed 

© “Geschichte der Wissenschfted in Deutsghland Neuere Zeit Geschichte 


der Astronomie,” von Rudolf ¥ olf (Munich, 1877) 
2 fe,p x88 
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over to the Greeks The nda was certainly het invented 


by the Greeks, who at first possessed only eleveg signs 
because, thiough a muisundeistanding of what came to 
them from abroad, they threw Libra and the claws of 
Scorpio together” R Wolf’s work records nothing of 
the knowledge of the Babylonians about fhe courses of 
the planets, the scanty mention of them 1s too obscure 
and general za 9 

So far the Cuneiform Inscriptions have not lifted the 
veil of darkness, but im ‘one direction, with respect to 
observations, they have brought gieater cleainess Ac- 
cording to Dr Kaulen,! the Babylonians had numerous 
observatories throughout the country which were specially 
fitted up fo. watching, and the observations must have 
been made regularly, for the astionomers had to send in 
their records at appointed times Dr Oppert? ha® ex- 
amined and interpreted several astronomical 1eports of 
the Assyrians, and a few p&ssages from one of them (the 
textis published ın Rawlinson’s “ Cuneiform Inscriptions,” 
vol m plate 59, n 9) are given here — 

“To the King, my lord, thy faithful servant, Mar- 
Istar ° ° 

“On the 27th day the moon disappeared On the 
28th, 29th, apd 30th days we obsewed the moon’s node 
of the eclipse of the sun the time passed by. no 
eclipse occurred * oe 

“On the first day, as the ngw moon’s day of thegmonth 
Thammuz dechned, the moon was again visible over the 
planet Mercury, as I had aheady 
the King I erred not” 

“Tn the hour (kaS-su-ut) of Anu (Saturn?) she ap- 
peared at setting, ın the cucle of Regulus (chief of the 
heavenly host), but her track was not discernible in the 
must of the horizon ” 

Even if observations of this kind were intended to 
serve astrological ends, they must also have helped to 
prepare the ground for astronomy, and that this groun 
was really trodden by the Chaldeans we have a 
evidence in the tables which we have interpreted 

Before considering this point more closely, ıt might be 
well to answer the question, When does the recognition 
of a succession of natural phenomena become scientific ? 

Regular observation, with its corresponding record of 
such phenomena, certainly belongs to science, yet 1s 
not science 1n itself, but merely the necessary primary 
condition science only begins when amongst these 
various forms the natural law comes to hgh If the 
law discovered have such a firm and fixed form that 
it can be submitted, as ıt were, to a practical test, we 
have then to record a truly scientific victory This 
practical test can, as a rule, be conducted ın various ways 
according to the nature of the phenomena If we are in 
a position to call into existence the conditions on which 
these phenomena depend, although on a smaller scale, 
then the law which has keen discovered may be eaperi- 
mentally veiified Of course we must 1enounce the idea 
of experiment with regard to ow celestial phenomena , 
but in its place another no less ceitain method 1s at our 
command For instance, 1f the law» of a planet’s motion 
be discovered and completely ascertained, ıt must be 
possible to determme beforehand whefeabouts in the 
ecliptic that planet will be found on a certain day 

We learn that the Babylonians applied these tests, and, 
considering the period, they a@:omphished them in a 
briliant manne: With regard to the moon they were 
able to declare, not only the day of crescent moon, but 
also the time of he? visibility on that evening, as Well as 
the duration of visibility on the dag of her disappearance 
Their data for the risings and settings ọf the full moon 
are mést satisfactory As to eclipges, they did not con- 
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4 “ Die astronomischen Angaben der assyrischen Kerlnsthnifien,” von J 


Oppert (1885) e 
3 Dr Oppert take Anu for Saturn, we have proved that Anis Mars 
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fine ihemmives to their so-called Chaldzean penod, for 
through this alone ıt would have been impossible to give 
thereai visibility of an eclipse of the moon!, but the 
Babyloniags determined the vigibility, the hour, and the 
magnitude of the eclipse They only’ once decidedly 
failed, when theysannqinced an eclipse whick never 

appened, or would certainly not have been visible in 
Babylon Here, however, we may raise the question 
whethe: this failure should be attributed to the method 
employed or to an accidental miscalculation The latter 
1s the most likely, as ın other data they are only guilty of 
comparatively small errors They were well up in the 
paths of the planets Their data for the heliacal risings 
and settings, for opposition, retrogression, and especially 
for the position of certain fixed stars, are within a few 
degr@es of the reality We can produee nothing similar 
from any other people of antiquity We must, therefore, 
not neglect to rectify an error Which, since the tıme of Biot, 
has appeared in books of history 

R Wolf also says an his “ History,”? speaking of stellar 
co-ordinates —“Even the ancient Chinese must have 
observed the culfmination times of the stars by the help 
of their water-clocks, and, according to Biot, 28 stars 
distributed in the orcle of the heavens (z2, in the 
ecliptic) served ther puipose they compared these stars 
again and agam wath gach other as firfn points of refer- 
ence feom which to deterngne the positions of the re- 
maining stars, and especially of the planets By the help 
w of this_practice—unchanged from time immemorial—thev 

derive the periods of revolution of the sun, the moon, 
and the planets with great accuracy, ascertained the 
periods which bring these bodies into conjunction with, 
or opposition to, each other, &c On the other hand, the 
Chaldeans, like the ancient Greeks, observed the horizon 
almost exclusively” 

It was not the Chinese but the Chaldeans to whom 

e whole merit should have been given in the above 

uotation, and they have further the credit of having 
erected for themselves, with the help of these normal 
stars, a scientific edifice of astronomy which suggested to 
them the means of announcing, for future times also, the 
places of the planets almost toa day It 1s remarkable 
that here exactly 28 normal stars are spoken of, a number 
corresponding to their 28 constellations , yet it 1s unlikely 
that the Babylonians should not have also selected one 
or another star m the neighbourhood of the ecliptic, 
in Aquaraus, or ın the beginning of Pisces, even if of 
lesser magnitude, the more so as they made use of all 
twelve signs of the Zodiac for determining the positions 
of the planets at their heliacal nsing and setting 

It might appear striking that the observations of 
the sun are scanty, and that even the direct ones appear 
somewhat faulty As an instance, the autumnal equinox 
is correct with regard to the position of the sun, while 
the vernal equinox and the summer and winter solstices 
are not correctly indicated aStionomically We have 
already remarked that this deviation was probably in- 
tentional, in order to divide the year ito equal parts 
Moreover, the Chaldeeans must have been very familar 
with the path of the sun, since that was the first con- 


dition of being ible to indicate accurately, as they did, ! 


the constellations for the planets and the Sirius pheno- 
mena These two tables do not admit of any positive 
conclusions as to the a@turate knowledge of the tropical 
year ana the difference between ıt and the*sidereal year, 
or of the retrogression of the vernal point we ought to 
possess’ other more remote by som@ centuries than the 
above-mentioned ones» 

Though we may only answer it by conjecture, we can- 


e® The lunar eclipse of the Md of August, r23 B C (ze —x22), was 18 years 
before so small (magnitude o x digit), that ıt caf hardly be considered is 
having happen@i at all, the more so as the time was unfavourable for 
Babylon, being broad daylight 

*ee,p 155 è 
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not dismiss the question whichgagces itself upon*us here 
—namely, How did the Babylonians @onttive to foretell 
the positions of the moon and the planets? They must 
have had some sort of theory concerning the movement 
of the moon, for we find ea completely deyeloped 
gnechamism of calculation through which they developed 
the new moon from the preceding one, so that they 
were able to fix the time of crescent moon ghd its first 
quarter ° Unfortunately We are unable to submit these 
calculations to a practical test beqause we dq not know 
to what year they refer but we can see from the whole 
process, and from the r@ults of our thyee tables for 
the years 188, 189, and 201 SE, that they accémplished 
what was possible at that time? °, 

With regard to the planets we find ourselves in a some- 
what difficelf position The beginning of an explanation 
1s, however, offered by another class of tables which contain 
the positions of single planets in detached sectiens We 
have before us avo of these tables, the copies of which Fatter 
Strassmaier had the kindness to transmit to us The firs 
(now published in the Assyrzological Fournal of Dr 
Bezold, vol v p 341 ff, marked R™ 678) 1s from fhe 
Rassdm collection in the British Museum, and contains 
all the planets, but each for a different year, the other 
was acquired last year by the American expedition of 
Pennsyliania University through Prof Harper The 
British table, which we have examined to some extent, e 
contaias, especially in the new copy, sufficiently clearly 
Jupiter (even for two years), Venus, Mercury, and Saturn 
—of course with few data, on the other hand, the data 
for Mars are for the most part damaged, but the fear ise 
visible with sufficient data to allow of its verification 


The deciphering of both tables of ephemerides first e 


Justified the wish to elucidate the matter, for the knowledge 
of these alone afforded a well-founded hope of revealing 
the paitially analogous text of the others Befdte 
attempting such a task, however, it should be established 
why, in the case of these last, different years for the dif-+ 
ferent planets should be found together on the same tablet 
This important association must have had some object 
beyond the scope of the tablet, because the positions of the 
planets are by no means in accordance Ít vas not far to 
the thought that, because the planets also have periods in 
their apparent paths, all data together should build up 
the foundation for the ephemerides of a coming year 
Upon this supposition it was not difficult to determine the 
single years Venus, for instance, had a period of 8 years, 
at the expiration of which the same apparent positions 
returned approximately We will now place before the 
reader the years which are given for the individual planets 
(according to the era of the Seleucide), and below them 
the periods corresponding to those planets, which then, 
added to the number of the yéar, must in each case give 
the same year of that era, 1f the above view be correct 


Venus 228 | Mercury 190 | Jupiter 224 | Saturn 177 
Period 8 | Period 46 | Period 2 | Pernod 59 
236 236 236 236 


The agreement ıs so striking that no doubt the planetary 
data of these years have been used for the ephemerides of 
the year 236S& How the ¢transıtion was effected can 
only be recognized if for instagce the ephemerides of the 
year 236 SE should bê discover€d ? 

The American tablet 1s similarly constructed On it 
the data for Satura and Mars are completely broken off, 
but ıt contains a few more lunar dates, withethe addition 
of the year 225 SE, for which the combination is calcu- 
lated Jupiter ıs represented in this and the English one 


! Compare J Epping’s interesting article “ Die babylomische Berechnung 
des Neumondes” (‘Lhe BabyJoman Caleylation of the New Moon’) m 
the Strmicn aus Merta-Laach, vol xxxi tÀ September 18g0 

2 In the meanume, these ephemerides qf the year 236 s E have been found 
in the treasures of the British Museum, and t¥e Rev Jos Epping is engaged 
in making the necessary calculations 
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by two whole years, th qne corresponding to the period 
12, the other to ene of 83 years, where above in the 
English tablet the number of the year 1s broken off 
A preliminary investigation makes ıt appear probable 
that we have to deal with, the results of observation in 
both taBlets The longitudes calculated for Venus, for, 
instance, according to the lists of dates given in the 
tables, differ asa rule in minutes only from the Iqngi- 
tude of thè annexed normal st&, and differ always least 
when the latter is not far from the ecliptic, and conse- 
quently tife agreemefit in longitude would be easiest to 
observe Itig further 1emarkaple that ın these cases the 
negative @ifference between 9—>k ıs the predominant 
one, as though the eesults which we receive from Le 
Verners tables for fhe geocentric positions of Venus were 
about 10’ too lẹætle This stands out still Mere clearly 
in the case of the more scantily represented constellations 
of Mercury, here thg negative difference rises to 1° 
dhe above-mentioned table of the 7th yeag of Cambyses 
(published in the Assyriological Journal of Dr Bezold, 
vol v p 281, and by Dr Oppert, “ Un Annuaire Astro- 
nomique Chaldéen, utilisé par Ptolémée,” Comptes rendus 
des“Séances de ? Acadénue des Saences, tome cxi , séance 
du 17 novembre 1890, cf Almagest, book v ch 14) con- 
tains no constellations at all of planets with fixed stars, but 
only data for the relative? positions of the planets, and may 
accordingly bring us futher knowledge of their 1elative 
position at that time This table ıs of greater :mpogtance 
for the path of the moon The data for the time of 
ecjipses are of less value, since their accuracy goes only 
+0 a half or a third £as-% (= double-hour) 
On the other hand, the data for the rising and setting 
of the full moon in a given case are to be estimated at a 
“higher value We have in this tablet clear and distinct 
data, for at least ten months, as to how many degrees of 
twe before sunset the moon rose (1° = 4m) As further 
subdivisions to one-srxth of a degree are given, and the 
observation and measurement of the slightest difference in 
time at the time of full moon hardly admit an error of 
more than Im, the position of the moon with regard to 
th® sun may be determined with an unusual degiee of 
accuracy. This might raise the hope that the work of | 
the Chaldzans might benefit even our advanced age In | 
the meantime it may suffice to have won again for the 
old astronomers the place of honour in science which 
was accorded to them in ancient times 


Chronological Summary. 


The learned chronologis Ideler gives a convincing 
testimony? to the uncertainty which still reigned in 
the first half of our century with regard to the Baby- 
lopian chronology He says, “ Nowhere do we find pecu- 
larly Chaidzan months, and in no author do we find the 
years reckoned according toa Chaldean era We shall 
therefore only be able to answer conjecturally the ques- 
tion, Of what natuge was the Chaldzean chronology?” 

As much may have been made clear in this domain 
since Ideler’s time, ıt will be inteesting to breng together 
the resif which have been rendered certain through the 
wterpretation of the Cuneiform Inscriptions 

First, the era of the Seleucid has acquired a firm- 
ness such as appertamed tọ hardly any other before the 
Christian era The data*given in the tables for the years 
189 and 201 SE, indicate a unanimity of astronomical 
phenomena which can only belong to the years — 122 and 
— 110, and ingeed with suh an exclusiveness as would 
hardly allow of the recurrence of such a combination 
within a period to be measured by thousands of years 
The Seleucidaan era is combined with the Arsacidzan 


1 fhe calculations prove that hese dates Se based oN observat ons, here 


Mars is called Ni bat-a-nu andfJug ter Sag-me-Sa, or Sig-me sa i 
- ‘Handbuch der mathemfischen und gechnischen Chronologie,” von 
Dr Ludwig ideler, vol ı p aff 
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in these tables, $0 that a no® able to gletermine 
both with equal ceitainty 


We have bg 
~ 122% 125 Arsac E = 189SE 
therefore ; : 7 
and e - 246= 1 He = &5 ” ; 
~ 310 = I» . ° 


. 

Ideler distinguished a double Seleucıdæan era, a Chal- 
dean, and a Syro-Macedonian!, he made the former 
begin in the autumn —310, the latter in autumn —31I 
Dr Eduard Mahler? also places the begining of the 
latter in the autumn of the year —311 If we put aside 
Ideler’s first statement, then both scholars agree with our 
results, but the beginning of the year 1s to be placed 
six months later en the tables ın question, theftfore 
ISE = -—310 The difference in the beginning of the 
year may be further explanfed through other inscriptions 
Father Strassmaier has published some Aisacidzan ın- 
scriptions in the Assyrzolegical Journal (vol m), and 
amongst these the rth (p 137) begins—“ Sanat 170 
kan Dı-mıt-rı-su arah Adaru,” &c ® Then follows 
“Arah Airu 14 na,” without the year’s number suffering 
any change, therefore the yeae 170 of Demetrius 
began before the month Adar, with that of Thischri— 
that ıs to say, fh the autumn The table contains a 
horoscope, and gives consgellations for the mght of 
the 6th Adar which suit so eaclusively for the 28th 


February —141, that they could hardly appearsagan æ 


in their entirety for 200 years before or after It tollows* 
of itself that the year of the horoscope has not been 
reckoned from the beginning of the 1e1gn of one qf the 
known Demetrius As, on the other hand, 170 SE 1s 
— 141 (that 1s, 142 BC), ıt follows that the tablet is dated 
according to the Seleucidzan era, but with the beginning 
of the year in the autumn, for which reason, perhaps, 
Demetrius 1s inserted as a distinguishing pomt 


Perhaps the first-named view of Ideler, that a cha 


dzean e1a existed which began exactly a year later than 
the Syro-Macedonian, should not be dismissed simply 
with a wave of the hand Certainly, no direct evidence 
can be pioduced in support of ıt, but we can advocate the 
grounds of probability Father Strassmaier, speaking 
of the fourth of the above-mentioned inscuiptions,? 
remarks “We leain with certamty from the double 
dates of the inscription that the year of the Arsacidean era 
began with the month Thischri, while the Sekucidaan 
began with the month Nisan for it 1s only in this way 
that the above figurgs can be understood, the month 
Tebeth of the year 152 1s the yea: 216, and the month 
Thammuz of the year 152 1s the year 217 of the Seleu- 
cidzwan era” Seeing, then, that there 1s the same differ- 
ence—64—between 152 and 216 as in the data of our first 
planetary table—125 equal to 189—1n the case of the new 
year being given with Syn at the head, 124 equal to 
189 should be written ence ıt follows that the Chal- 
daans made the Arsacidzean era,begin half a year later 
than the Seleucıdæan It ıs not impossible that the 
Chaldzeans, ın order to brmg both yeais into harmony, 
put off the beginnmg of the year from spring to the fol- 
lowing autumn, and this becomes probable in case of 
Ideler’s view having positive foundation ° 

Two difficulties which Dr Oppert* advances against 
the Seleucid#an and Arsacideah eras are removed by 
our tables irstly, he agrees with Dr Mahler, and 
consequently with us, that the Seleucidaan era begins 
with the year — 31%, but holds that this era can only be 
supposed in question when the ame of Seleukos is 


recorded This objection 1s instantly efuted by the 
e 
tle, 223 and 224 . 
æ “ Chronologische VerSleichungstabellen,” z Heft, von Dr Eduard” 
Mahler e 


3 Zettschrift fur cssyriologte, yol m p 132 
4 Comptes rendus, des seances de ?Badcmie, tome cvu pp 467 and 468. 
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tables befor us?ęand also by “we others, No 9 
and Noe 11, published by Father Strassmaier ım the 
Assygologzcal Journal, for ın them the era 1s not named 
after Seleukos Besides this, there, exist some unpub- 
lished tables in which the same thing occurs, and yet, 
as above, the years are certainly reckbned according to 
the Seleucidtean ara Dg Oppert feels justified nfssuming 


‘ further that the Arsacidzean era begins with 


I Arsac E =—3%5imthe autumn ž + 
e 


He applies it in the translation of the already-mentioned 
Strassmater inscription, No 9, which contains the course 
of an indicated echpse+ of the moon Yet if we look at 
the year’s data in this table, we shall easily find that they 
agree with ourown The text runs as follows —“ Sanat 
16%kan ša Si-1 Sanat 232 kan Ar Saeka-a” It is, as we 
see, completely analogous to those of 189 and 201 SE, 
and the difference 232 — 168 ıs again exactly 64 Ac- 
cordingly, in this gable (No 11) apart from its contents, 
the eras are none other than the Seleuctdzean and the 
Aisacidwan 

The determimation of the eras in use ın Babylon at 
the time of the Macedonian rulers, will always be fraught 
with some difficultyes which may be mage easily and 
confidently disposed of if astronomical data are dated 
according to such an era > 

The years in ouf SeJeucidzan era are so-called 
“beuhd”? lunar years We know that the Babylomans 
had lunar months—some of 30, some of 29 days— 


+, whos#* number was not determined according to the mean 


new moon, as was the case with the Greeks, but was 
reckoned from the crescent moon, in close connection 
witlf the real new moon If they wished, with regard to 
the number of months in the year, to remain m harmony 
with the solar year, they would have been oblged to fix 
on an average in II years—7 years with 12 months, and 
4 with 13 months 

Like the Jews to the present day, they had mtercalary 
months, but without intercalary days in addition The 
lunar year of the Chaldæans was so vigorously defended 
by Freret that even Ideler, who preferred to attribute the 
Egyptian year to the Babylonians, could not do otherwise 
than pronounce Fréret’s hypothesis probable Yet here 
he differed from Fré:et’s view in that he could not bring 
himself to attribute to the Chaldæans an “ unbound” 
year—that 1s to say, a year of 12 lunar months He did 
not dispyte the saros, neros, and sossos? of the Babylonians, 
but he denied that these great periods were the only 
means through which a connection with the solar year 
could be restored Ideler was, ff one ascribes lunar 
months to the Babylonians, absolutely in favour of the 
“bound” lunar year In this he has remained perfectly 
night The Babylonians had real intei:calary months, as 
we have seen, in the case of the year 189 SE The 
many inscriptions which Father Strassmaier has pub- 
lished testify for other years We refer the reader to his 
“ Nabonidus,” ın which the Ist, 3rd, 6th, 12th, and 15th 
years had a second Atlar, and the roth had further a 
second Elul ° 

The fact ıs theiefore esfablished, but what was the 
nature of the infercalation® Had the Babylonians a fixed 
law for 1t, or did they allow a choice to be made ın the 
single years within certain periods, for instance of eleven 
years? The lattel appeais so far the most probable, for, 

t A translation of this description of the lunar echpse 1s to be found in the 
Assyzzolegical Fournal, vol 1v p 76, which still holds good against the 
objections of Dr @ppert, Z£, p 174 ° 

The lunar year 1s ound, when tt 1s kept ın harmony with the solar year 


by intercalation sxadeund, When it contains always only 12 months, so that 
the beginuungs of the lunar and solar year coincide only afte“ long periods, 
as in the Muhammadan era . 

here are many diferet oprmons about these periods some sry saros 

e ®= 3600, zeros = 600, and sossos= 6o years, gthers only so many days 

again, some think, and perhaps with greater probability, that sazos signifies 
the Chalczan@ertod of 18 yews and xx days, but then they are uncertain 
about the meaning of zeros and sossgs 
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the beginning of the eponym year in Thischrı or in the autumne 


e 
ın the event of a fixed law, two mtercalary Years could 
hardly ever follow each othe® @nd yet we do find such r 
cases in the communications of Father Strassmaier, al- +, 
though very 1are and perhaps uncertain the years 2 and 
3 gf Cyrus, and 11 and 12 (?) of Darius were intercalary 
Dr Oppert 1s also of the opfnion that the mtercalation 
has been very arbitrarily accomplished It would seem 
as though the Babylonians must have foundsthemselves 
mho less a dilemma frgm the putting Back #f the date ` 
some féw decennaries, unless official lists of all successive 
months and years were strictly kept Even $this be as- 
sumed, Ideler’s objection still subsists! “that they must e 
have had a well organiZed chronology otherwise how ° 
could the Greek astronomers, to whom their observations 
served as a foundation for a theorg of the moon, have 
accepted their data with so much confidence?” Certainly 
Ideler’s #1ew, which in his tıme was the most general, 
that the Chaldæans had no era of their own, but used 
the Egyptian, or at best reckoned dtcording to the wgon 
for cıvıl lıfe, fs, as we have seen, falling ito disfavour 
Our tables are of an astronomical nature, and only pet- 
mut an intimation of Egyptian chronology, in the Sirius 
phenomena, to glance through e 

Moreover, the above-mentioned opinion requires but a 
slight modification of form in order to appear not only 
acceptable, but probable We might be led to suppose 
that the astronomers made use of a double chronology, one 
which had its foundation in the movement of the moon} 
anotĦer which was in accordance with the path of the 
sun Otherwise how could they have determined before- 
hand, withm a few degrees, the exact position, of the 
planets, even of Mercury? They must have been verf 
familiar with the length of the solar year, and probably 
referred their calculations first of all to a solar year of 
some organized form ın order to transfer the resylts 
afterwards to the lunar year ê 

Unfortunately we possess no documents which might e 
afford usa pos*tive insight into the matter With regardto » 
the beginning of the year we have already shown that the 
Seleucidzean era, as itis presented ın our three tables, 
began the year with the month Nisan, therefore in sprmg 
It would appear that in this an old traditiqn was held to, 
for in the inscrigtions published by Father Strassmaier 
from the reigning years of Nabonidus and Nabuchodono- 
sor we have an accession year? in each case 

In the first the year extends from Sivan beyond 
Thischn to Adar, in the latter Thammuz 3 is evidently 
represented, including Tnischri and Kislev, so there 1s 
full evidence that Thischri, and consequently the autumn, 
did not form the begmninggf the year If, then, found-® 
ing the commencement of the Babylonian year * in the 
month Nisan, we postpone it to spring, we cannot well go 
too far à i 

The transference to Thischn or autumn was probably a 
consequence of the Macedonian rule, for the Macedonians 
celebrated the beginning of the year in the autumn, and, 
previously to the Arsacidzean era there 1s no inscription 
known which places the new year in Thischri 

If we knew the beginning of the year of all the 
eras an use in those times, the exact deter ™fation of- 
date of any data might still be a matter of difficulty, 
because the beginning poigt* in a “bound” lunar year 
1s always uncertain In the first table (189 S E ) the Ist of 
Nisan fell on Narches , ın th@ other one, of 201 S E, on 
April 10 , and in others the variation may be much greater e 

7 Zc, p 202 . 

2 An accession year contamed the r&t of the months of the current year, 
whenever the beginning of the reign of a new king fell in the current year 


3 Compare the inscriptions of Nabopalassar in the Assy rrological Fournal, 
vol iv D 121,0 19 

4 Dr Oppert, m his “Chronologie Bibhique ” pp rz and 12, pu s the beginning 
of the Assyrian year in general mm Nisan, but for weighty reasons he fixes 

es 
eponymies vont de [hischri x &lul, et non ĝe Nisan a Aday ” 

5 È von Herdt], in his “ Astronursche Pertrage zur assyrischen Chrono- 
logie,” p 43 thinks that the beginning di the Assyrian year falls on tne 
first new moun before the verndl equinox 
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It 1s only when astrogojnical data are combined with 
Babylonian datesethat’ we can hope to determine the 
corresponding Julian date 
Another similar question which chronology has to 
answer 1s, whether the change of date was reckoned 
accordi&g to a point of time, or according to the civil, 
day According to the evidence brought forward by 
Idele1, the ancyents were convinced generally thatthe 
Babyloniafs reckoned the day ftom one sunrise till the 
next, and therefore made the change of date take place 
in the moring Idefer finds a difficulty here, ın that such 
a supposition vould hardly be gompatible with a chiono- 
logy depdhding on the changes of the moon We must 
allow that he 1s ght, and we think we have sufficiently 
proved that the firf day of each month coincided with 
° the füst visibihgy of the ciesce&t moon Whether the 
Babylonians were first prompted by the Macedonians, 
at the oufset of the Seleucidzean era, to put off the date 
tillyevening, cannot be learnt from the docgiments, but ıt 
“1g not probable, if we disregard Pliny, Censorinus, &c , for 
wO reckoned in lunar months earher If we honour 
ese historical statements as we are bound to do, there 
1s yet a kind of explanation to be offered 
We have seen that the Babylonians referred their cal- 
culations for the new moon to midnight, so that astrono- 
mically speaking the change of date was accomplished at 
iis hour, so it 1s not umpossible that they did not forestall 
the civil day, but let ıt succeed the astronomical , This 
is nothing but a conjecture, in order not to reject the 
š au of the ancients 
a Thedast chronological element upon which we have to 
speak 1s the division of the day It 1s generally accepted 
. that the Babylonians cut up the day ito twenty-four 
*hours—twelve day and twelve night hours There 1s so 
much evidence here that we cannot doubt the fact Our 
talles show another division which was in use among 
e astronomers Itis completely demonstrated ın the cal- 
* ulation tables, where the whole day is split up into six 
* divisions, and each division mto sixty subdivisions, so 
s that the whole day falls, like the cucle, into 360 parts, of 
whfch one equals four of our minutes For the sake of 
calculation, the subdivision 1s carried on to sixty, and yet 
another sixty The application of this method of calcula- 
tion shows itself also in the ephemerides, first of all to 
express the duration of visibility with regard to the moon, 
. and also to declare the time when, according to calcula- 
tion, an eclipse should happen It 1s remarkable that we 
have here two starting-points, sunrise and sunset, while 
1n each case 1t1s announced how many degrees of time 
+ “before or after these terms thè ech pse will happen The 
extreme points, therefore, for both then touched at midday 
or midnight 
* e 


es 





TEMPERATURE IN THE GLACIAL EPOCH 


ae THE late long fgost has naturally suggested the ques- 
tion, What permanent fall of temperature would 

produce (a recurrence of the Glacial epoch® It is a 
-questron fot easily answered, for ıt ıs hke a problem 
complicated by too many independent variables It 1s 
not enough for us to ascertaus the actual temperature of 
a district in order to detergine whether ıt will be per- 
manently occupied by sno® and ice® Thtre are regions 

* where the ground, a short distance below the surface, 1s 
always frozen to a depth of, several yards at least , and 
yet glaciers doesnot occur, even among the hills, because 
the amount of precipitation 1s so small that the summer 
rapidly dissipates what the winter has collected There 
e are other regions partly covered by ice though their | 
mean, annual temperature is distinctly above the freezing- 
point , as where glaciers#descend*to the sea from hilly 
districts, of which a cofisilerable area hes above the 
snow-line, and on whichfthere ıs mùch precipitation In 
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the case of Great "Britain, fı least? a fufther, difficulty 
enters into the problem—namely, that much controversy 
still prevails as to the intetpretation of the symbol¥ upon 
which our inferences in regard to the temperature of these 
islands during the Glacı epoch must deperfti Some 
authoritjes would concede no more than that the highland 
districts’of Scotland, Wales, and nglahd were enveloped 
in snow and ice, and the glaciers, whether confluent or e 
not, extended from their feet for a few leagues over the 
lowlarfds—say, to some epart of the coast of Lancashire 
and of Northumberland, while others desire to envelop a 
large part of the British Isles in one vast winding-sheet 
of ice, a corner of which even rested on the brow of 
Muswell Hull, above the valley of the Thames The one 
school regards the Boulder Clay of England as a deposit 
mainly submarine, the product of coast-ice and floating 
ice In various forms, the other attributes it exclusively 
or almost exclusivély to the action of land-ice Into this 
thorny question we do not propose to enter The ap- 
proximation which we shall attempt—And it can only be 
a rough one—can be easily modified to suit the require- 
ments of either party è 

We will assume throughout that the annual 1sothermal 
of 32° coincides with the line of permanent snow This, « 
obviously, is #n assumption, often, owing to small pre- 
cipitation, it will he found to be erroneous, but we take 
it as the only simple approximatiom, fot, under favourable 
circumstances, masses of ice May protrude beyond fte 

The question, then, may be put in this form Assum- 
ing a sufficient amount of precipitation, what changes of 7 
temperature are required in order to bring within the 
isothermal of 32° regions which are generally admitted 
to have been occupied by land-ice during some past of 
the Glacial epoch? 

Fust,in regard tothe British Isles AlN will admut that 
ın many places the Cumbrian and Cambrian glaciers 
descended to the present sea-leve] The mean tempera- 
ture of the Thames Valley near London 1s 50° F This 
isotherm cuts the Welsh coast a little east of Bangor 
Obviously, the whole region north of this line has a 
lower mean temperature, no part of the Brittsh Isles, 
however, being below 45° Hence a general fall of 18° 
would give a temperature of 32° at most in the Thames 
Valley and on the shores of North Wales (except on the 
extreme west), while on the coasts further north the tem- 
peratures would range down to 27° What would be the 
effect of this? Switzerland may enable us to return an 
answer The snow-line in the Bernese Oberland may be 
placed 1oughly at 8000 feet above the sea, but ıt 1s obvious 
that the chief feedingeground of the Alpine glaciers lies 
rather higher up in the mountains In the case of such 
glaciers as the Great Aletsch, or the Aar, the lowest gaps 
in their upper basins are rather above 10,000 feet, while 
the surrounding peaks range, roughly, fiom 12,000 to 
14,000 feet, though but few exceed 13,000 feet Thus the 
feeding-ground of the Oberéand glaciers may be regarded 
as equivalent to a mountain district the sky-line of which 
ranges from rather above 2000 te 5000 feet In reality, 
however, not very much of ıt exceeds 4000 feet above the 
snow-line This,indeed, rather overstates the case We 
find practically thdt the effective feeding-ground, that 
which gives birth to glaciers, which protrude for some 
distance below their supply basins, may be place about 
1000 feet above the ordinary snow-lize, so that the 
glacier-generatmg region of Switzefland may be regarded 
as equivalent to a mountain district with passes about 
1500 feet, and peaks pot often exceeding 300¢feet dt fol- 
lows, then, that if the temperature at the sea-coast in North 
Wales were 32°, the whole of the Scotch Highlands, anda 
large part of the Cumbrian and Cambrian Mills would be- 
come effective feeding-grounds, and@ the glaciers would, 
be able to descend anto the plains In the Alps, the * 
larger glaciers terminate at present at altitud€s of from 
4000 to 5500 feet (approximatelg), that 1s, they descend on 
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an average about 4000 feet below the effective feeding- 
ground, or 3000 feet below the snow-line__ If the tempera- 
ture of Bangor were not highei than,32°, then the Snow- 
donian qistrict would be comparable with one of the 
Alpine regrons where the mountains mse generally from 
about 1000 te 309p feet above the snow-hne , that 1s, with 
such a one as the head of the Maderanerthal, where 
none of the peaks reach 12,qp0 feet above the sea Here 
the Hufi Glacier leads to passes rather below «0,000, 
among peaks of about 11,000 feet m altitude, and ıt 
terminates a little above 5000 feet That is to say, a 
region, rising 10ughly from 2000 to 3000 feet above the 
snow-lmne, generates a glacier which descends more than 
2000 feet below ıt i 

But what change 1s required to give a Glacial epoch to 
Sweizerland? It is generally agreed that an ice-sheet 
has enveloped the whole of the lowland region between 
the Alps and the Jura. Leteis assume that, other condi- 
tions remaining the same, this could occur if the mean 
annual temperature of this lowland were reduced to 32° Its 
present mean temperature varies somewhat , for instance, 
it 1s 45° 86 at St Gall, 49°64 at Lausanne Let us take 
47° 5 as an average, which is very nearly the mean tem- 
perature of Lucerne? So this lowland regurres a fall of 
15°5 We may take the average height of the region as 
1500 feet above the sea If, then, we®begin the effective 
gathering ground at 100Q feet higher, the valley of the 
Rettss from well below Wasen, and the valley of the 
Rhone from a little above Brieg, would be buried beneath 
név& So that probably a fall of 16° would suffice to 
cover the lowland with an ice-sheet, and possibly bring 
its margin once more up to the Piere-a-bot above 
Netichatel , at any rate, a fall of 18° would fully suffice, for 
then the mean temperature of Geneva would be slightly 
below 32° 


The line of 41° passes through Scandinavia a httle 


lowered by the same amount, which also 1s that suggested 


Sim of Bergen, if, then, the climate of Norway were 


for Britain, the temperature at this part of the coast would 
be 23°, corresponding with the present temperature of 
Greenland rather south of Godhavn, and probably 
no part of Norway would then have a higher mean tem- 
perature than 26° 

The wants of North America are.less rather than 
greater, though, as geologists affirm, an ice-sheet for- 
merly bured all the region of the Great Lakes and 
descended at one place some fifty leagues south of the 
fortieth parallel of latitude Its boundary was uregular, 
but if we strike a rough average, ıt may be taken as 
approximately corresponding with’ the present isotherm 
of 50° „The temperatures, however, im North Ameca 
fall rather rapidly as we proceed northwards Montreal 
is very nearly on the isotherm of 45°, and this passes 
through the upper part of Lakes Huron and Michigan, 
that of 39° runs nearly through Quebec and across the 
middle of Superior, while at? Port Arthur, on the same 
lake, the temperature 1s only 36°2 If, then, we assume 
sufficient precipitation, the maximum fall of temperature 
requued for this North American ice-sheet will be 18°, 
but less would probably suffice, for the district north of 
the St Lawrerfe would be a favourable gathering ground 
This wguld be brought within the isotherm of 32° by a 
fall of 12° or at most of 13° 

It seems, then} that@if we assume the distribution of 
temperature in the northern hemispher® to have been 
nearly the same as at present, we require ıt to have been 
lowertd, at afly rate in the regions named, by about 18° in 
order to bring backe Glactal epoch For North Wales 
a reduction of about 20° might be needed, but if the iso- 
herms ran mole nearly east and west, 18° for the Thames 


< 
4 St Gall,g4s° 86 F , Berne, 46°58, Lucerne, 47°48, Zurich, 48 20, 
Neuchîtel, D: 74 Geneva, 49° 46, Lausanne, 49°64 St Gall and 
Berne are rather mgh stations, thg one being 2165 feet, the other 1760 feet 
‘The lake of Lucerne 1s 1437 feet above the sea e 
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Valley might suffice If we aeseme the-great &xtension 4 
of glaciers ın Central and North-Western Europe to be 
contemporaneous with that in America, we must suppose 
that these parts of the northern hemisphere had a climate 
more nearly resembling, but even colder than, that which 
now prevails in the southern hemisphere The isotherm 
of 40° runs a little to the south of Cape Hoin , that of 45° 
paeses noth of the Stragtsof Magelian * Thegatter he on 
parallels of latitude corresponding with those of North e 
Wales, but their mean temperatures1s about 8 lower If 
we could restrict ourselves to the British Isles, it would , 
be enough to assume a @fferent distributien of tempera- e 
ture from that which now prevails on the globe, for at 
the present time, and in the norfkern hemisphere, the 
isotherm of,32° twice comes down very nearly to the latı- 
tude of Léndon , but it may be doubted Whether this alone 
would account for the great extension of the Alpine glaciers, 
and the difficulties seem yet gieatePin the case of North 
America Here, where even at present the temperature 
is rather abnormally low, we have to make a very con- 
sideiable reduction But this is too wide a question to 
discuss at the end of an article in these pages We sec, 
however, fairly warranted ın concluding that, whatever 
may have been the cause, a lowering of temperature 
amounting to 18°, if only the othe. conditions either 
remained constant or became more favourable to the 
accumulation of snow and ice, would suffice to give us 
backethe Glacial epoch T G BONNEY 





` 





. 1 

e 
SURVEVING AND LEVELLING INSTRU- 
MENTS! y 


T volume fills a gap that has been long felt, in 
consequence of the great dearth of good ba@ks 
treating of ınstruments used for surveying and levelling e 
Various books and pamphlets contain descriptions and + 
methods of using instruments of this class, but there is 
no work in which each instrument is so completely treated 
as in the present volume 3 
The author’s former work, which has been found to be 
a most useful help and guide, and is now in its sixth 
edition, was limited to diawing instruments, among which 
were those for plan drawing and calculation of areas 
The present work is intended to complete the subject 
by describing theoretically and practically the different 
instruments that are required and used at the present 
day Not only does the author give an excellent and 
complete description of each typical instrument, but i? 
many cases he shows the methods of use adopted in the 
field, thus placing before us a good and trustworthy 
text-book ° . 
Of the instruments treated therein, one 1s surprised at 
the many and various kinds that are in use Among 
some of the less common instruments we may mention 
a tacheometer, our illustration (Fag 1) showing the 
author’s latest pattern of this instrument As regards 
its general appearance, it differs very slightly from a 
theodolite, but, when closely examined, it wil be found 
that the giaduation of the arcs and circles 1s made upen 
the centesimal system, theecircle reading 400 grades, and 
reading to oor grade by a guicrometer or vernier The 
compass 1s of the cylindrical f$rm, and ıs side the small 
telescope placed below the horizontal circle, and 1s read* 
by a very ingenrous method, The telescope 1s made of a 
much larger size and of higher power tharsthose generally 
employed in theodolites To facilitate calculation, a 
logarithmic slide-rule forms part of the equipment of this 
instrument A very neat and ingenious mining survey 
transit, the result of various improvements suggested by 
the author, iseillustratéd in Figz It should be found of 
e 
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1 “Surveying and Levellthg InstrumeMss” By Wilham Ford Stanley. 
(London E andF N Spon, 1890) 
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the utmoste value when used in close working, for the 
circles are so arranged hA they can be very easily 1ead, 
the horizontal circle being so adjusted that the reading can 


be taken when the instrument 1s near the roof of a mine 
The telescope has a wide field of view, and on it are 
e 
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placed two pairs of sights made on a new principle for 
roughly sighting an object or station, or for use in 
difficult positions 

Another very compact little instrument which has been 
wnproved by the author 1s thg box sextant with a con- 
tinuous arc of 240°, ` 


Among the miscellaneous instruments described at the 
end ıs mentioned a portable saw made of hardened steel 


uble series, and slack enough 

to allow the rivets to fornfjotnts This saw “1s equal to 

a 6-foot cross-cut saw, eight coniplete 2} pounds, m- 
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plates riveted together ın 


sary for t 


e í e 
cluding case, which measures over all t% by 4 by § inches. 
Two men with this saw may cut a tree down, 12 inches 
in diameter, in about 10 minutes ” s 
We need only sđy in conclusion that the work ıs 
deserving of the hjghest praise, and will be found invalu- 
able to supreyors and others whose work makes it neces- 
em to use or study instrufmentsof thiskind For 
besides laying before the students of surveying or mnbg 
the principles and methods ð? use of each instrument of 
its class, and also the bestetests for assuring the qualities 
of each, ıt provides information which will be of much 
service to skilful instrument makers W 





PROFESSORe SOPHIE KOVALEVSKY >% 


“THE Swedish papers brigg us the sad news of the 
death of the lady-Professor of Mathematics at the 
Stockholm University, Mme Sophie Kovalevsky She 
spent her Christmas holidays in the south of France, 
returned to Stockholm on February 4, and began her 
course of lectures on the 6th On the evening of that 
day she felt ill, and on the toth she djed of an attack of 
pleurisy She®was born in 1853 at Moscow, and spent 
he: early childhood in a small town of West Russia, 
where her father, the general of artilléty Corvin-Krukowsk1, 
was staying at that time , and &fterwards on her father’s 
estate in the same part of Russia She received her first 
instruction from her father, but ıt seems that ıt washer 
maternal uncle, an engineer of some 1enown, Schubert, 
who awakened in her an interest in natural science She 
early lost both her mother and her father, and, havtng 
ardent sympathy with the movement which was spreading 
among Russian youth, she applied for, and at last ob- 
tamed, permission to study at St Petersburg The neat 
year—that 1s, m 1869, when she was but sixteen years 
old—she was received as a student at the Heidelberg 
University, and began the study of higher mathematics 
About this time, when extremely young, she married 
Kovalevsky, the well-known Moscow Professor of Palæ- 
ontology From 1871 to 1874, she was again in Germany, 
this time at Berlin, studying mathematics under 
Weierstrass , and at the age of twenty-one, she received 
the degree of Doctor of Philosophy at Gottingen Her 
husband died in 1883, and the next year, in June, she was 
offered the chan of higher mathematical analysis at the 
Stockholm Hogskola, on condition that she should*lecture 
during the first year ın German, and afterwards in 
Swedish This she dié, and most successfully too—some 
of her Swedish pupils already bemg professors them- 
selves Hei chief mathematical papers were “On the 
Theory of Partial Differential Equations” (in Journal fur 
Mathematik, 1874, vol lxxx) “On the Reduction of a 
class of Abel’s Integrals of the Third Degree into Elliptical 
Integrals” (in Acta Mathematica, 1884, vol iv )—both 
being connected with the researches of Weierstrass , 
“ On the Transmission of Light in æ Crystalline Medium ” 
(first m the Swedish Forhandingar, and next in the 
Comptes rendus, 1884, vol xcv@), being part of a larger 
work in which Mme Kovalevsky showsethe means of 
integrating some partial differential equations which play 
an important part in optics , and “On a Particular Case 
of the Problem of Rotation of agteawy Body around 
a Fixed Point ” én the Mémoires of *the Paris Academy 
‘Savants étrangers, vol xxx1, 1888) The third of these 
works received from the French Academy the@nx Baadin, 
which was doubled on account of the $ quite extraordinary 
service” 1endered to mathematical physics by this work 
of Sophae Kovalevsky She was also ebected a Cor- 
responding Member of the St Petdisburg Academy of . 
Sciences by 
Besides her mathematical work, Sophie K&valevsky 
had lately begun to give literary expression to her ideas 
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The aut®biography of her early childhood (“ Remmi- 
scenees of Childhood”), published last year mn a Rus- 
sian review, 1s one of the finest preductions of modern 
Russianeliterature In 1887 eshe published in the Swe- 
dish review Norna the introduction to her novel, “ Væ 
Victis!” And ne the mst issue of the Vordzsh®T; vdshraft 
she brought out, under the pseudonym of Tanya 
Rerevski, a fragment of a denger novel, “The Family of 
Vorontsoffs,” which she left ın manuscript entirely ready 
for the printer In her last letter to the writer of these 
lines ın December last, she spoke of bringing out an 
English version of this "novel, which, though written in 
Russian, could not be published in her mother country 

ais need not be said that so highly gifted a woman as 

hie Kovalevsky was modesty itself She took the 

iv 1est interest ın Swedish intell@ctual life, and had 
many friends both m Stockholm amd in this country, 
which she visited last yer She leaves a daughter 
eleven years old* The Swedish papers speak with the 
greatest sympathy and regret of zerr professor “ Sonya” 
(the httle Sophie) Kovalevsky 

In Mme Kévalevsky’s “Reminiscences of Childhood,” 
she records a fact well worthy of note She was then 
about ten years old} staying ın her father’ house in the 
country The house was being repay and wall-papers 
were brought from $t Petersburg, but ıt so happened 
thag «here was no wall-pager for the nursery So it was 
papered with the great Ostrogradski’s hthographed course 
upo% higher mathematical analysis—a survival of her 
father’s student years, and the httle Sophie, who de- 
voured everything printed within her reach, to the despair 
of her English governess, was continually reading these 
mathematical dissertations covered with incomprehensible 
hieroglyphs “Strangely enough,” she says in her me- 
moirs, “when, at the age of sixteen, I began studying 
the cifferential calculus, my teacher was astonished at 
the rapidity with which I understood him— just as if it 
was a reminiscence of something that you knew before,’ 
he said The continual reading of the wall-papers cer- 
tainly left some unconscious traces In my a aa R 
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THE Bureau of the Li.ternational Congress of Geologists has 
decided that its fifth session shall be held at Washington, and. 
the date of the session has been fixed for the last Wednesday 
(26th) of August 1891 The annual Meeting of the American 
Association for the Advancement of Science and the summer 
meeting of the Geological Society of America will be held in 
the same city during the preceding week A cncular, signed 
by J S Newberry, chairman, and H S Whilhams and S F 
Emmons, secretaries, has been issued, cordially inviting 
geologists to take pat in the labours “of the Congress, and, 1f 
they desire to do so, to &ddress their request for isciiption as 
members of the Caqngress to the Secretary's office (1330 F 
Street, Washington, DC) ® The Comgnttee of Organization 
will try to obfain from the ocean steamship les the most 
favourable terms for the transportation of foreign members to 
and from the United States, and to arrange with the respective 
railroad companies Sfor reduced rates for the geglogical excursions 
They point out that, to accomplish this satisfactorily, 1t 1s ım- 
portaat they should know beforehand ghe approximate number 
of members who progose to attend the meeting They desire 
also to have an expression of opinion from these members in order 
to arrange in advance. a series of excursions to places that will ‚| 
be of interest to the greatest number Owing to the darge 
number ofgpoints of geological inteiest, and to the great dis- 
tances to be traversed, ıt woyld be impossible for the Committee 
to arrange these excursions, so that their, ‘expense should fall 
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within reasonable limits, without@ sme guch „previous nforma- 
tion 


IT has been arranged that the afternoon meeting to celebrate 
thé Chemical Society’s jubilee, an February 24, at 3 m, shall 
be held ın the theatre of the London University, aclagton 
Gardens, instead of at the Society of Arts, as the number of 
Fallows, who have notifiedg their mtention of attenfling the cele- 
bration “is larger than can be accommodated in the meeting- ° 
room of the Society of Arts A umber of edistinguished 
foreigners are expected togbe: present—M Gautier, President , : 
M Combes, Vice-President, and M Haller, @member of 
Council of the Société Chimique deeParis, Drs, Wichelhaus 
and Will, of Berlin, representing th Deutsche Chemische 
Gesellschaf?, and Prof Fretor Meyer, of Heidelberg 


Lorp LILFORDAND Mr Witson Nose deserve the thanks 
of all genuing lovers of nature fo. calling attention te the | 
scheme whereby an enterprising Birmingham Company proposed 
to take from the Shetland Islands, during the epproaching 
spring, no fewer than 20,000 eggs, mcluding “‘ many beseefful 
and rare varieties’ A question on the subject was asked ın the 
House of Commons on Tuesday by Mr W James, in reply to 
whom the Lord Advocate suggested that Mr A Pease’s Wild 
Buds’ Protection Bill, which had been read a first time, might 
afford an opportunity for extending to the eggs of wild birds the 
protectton at present given to wild birds themselves In accord- 
ance with this suggestion, Mr W Noble proposes to movg an , 
instruction to the Committee on Mi Pease’s Bill extemding the 
operation of the measure to birds’ eggs Meanwhile, the Birm- 


ingham Company has announced that the proposed “ oologic 
expedition” has been abandoned 
-y 
THE Cambridge Medical Graduates’ Club are to give a dénner \ 
to Sr G M Humphry, F R S, at the Marlborough Roomy } 
Regent Street, next Tuesday 


ON Sunday, February 8, a fée was held at Naples ın hgnour 
of the fiftieth anniversary of Prof Arcangelo Scacchi’s *Pro- 
fessorship of Mineralogy in the University of that city The 
large hall of the apartments of the Royal Academy was crowded 
by delegates from all the Universities of Italy, as well as some 
foreign ones Nearly every scientific institution of Italy, and not 
a few institutions of other nations, were represented The Geo- 
logical Society of London and the Mineralogical Society of 
Great Britam had deputed Dr Johnston-Lavis to convey their 
congratulations to the eminéht mineralogist, who on that da} 
attained the age of eighty-one years Prof A Scacchi was 
deeply touched by the numerous speeches, and especially by that 
of the Mayor of Gravina di Pugfia, where the Professor was Born, 
and where a true hero worship has sprung up around his name, 
A large gold medal, bearing on one side the head of the veteran 
man of science, and on the other a suitable inscription, was pie- 
sented to him, togethe: with a beautiful “ilummated parchment ° 
executed ly Mr L Sambon Much credit ı9 due to the 
committee, and especially to Profs Bassan1 ant” Oglhaloro; 
the Secretary and Treasurer, for the succcess of the celebra- 
ton A pamphlet will be @rinted containing a biography of 
Prof A Scacchi, a ligt of his wqgks, an account of the celebra- 
tion, and the different congratulatory letters, telegrams, and 
speeches on the occasion, and a copy will be sent to each 
subscriber Prof A: Scacdii has resigngd the Chair of 
Mineralogy, and his son, a promising young investigatoi, 
Prof Eugenio Scacchi, takes his place in the University of 
Naples 


THE French scientifiqjournals record the death of M Jacques 
Armengaud, Well known as an @paineer, and fofmerly a professor 
at the Conservatoire des Arts et Métiers He was the author 


of some important technological wẸrks 
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2h THE mteresting ethnog®Shical collections brought by M 
< Charles Rabot from Siberia are now being exhibited in Paris 


THE veteran botanical explorer, Mr C G Pringle, has 
brought back from Mexico a e@ollection of about 20,000 speci- 
mens of plants, among which he believes there are a large 
number of new ane rare species 


©. A SocieT® of the Natural Sciencks for the West of France 
k 1s being founded at Nantes, under the auspices of the Director 
ef the Museum of Natural History m that town Its objects 
embrace thg eneouragement of thé study of zoology, botany, 
geology, and mineralogy. in the west of France, in connection 
with the Museum of Netural History at Nantes It 1s intended 
‘ to hold a meeting gf the Society every month, an@to publish a 
Bulletin, the first number of which ıs to appear in Jfly 


On Tuesday evening Lord E Hamilton asked the First Lord 

- ofthe Treasury whether his attention had been®drawn to Mr 
TN” Bow’ s invention foi the annthilation of smoke, now on view on 
b Thames Embankment, and whether ıt was the intention of 
overnment to give the invention a trial, with a view to the 
possibility of taking some steps to abate the smoke nuisance in 
the metropolis Mr W H Smith, ın reply, said he was not 
personally acquainted with the apparatus ın question, but he was 
anformed by the Metropolitan Police, whose duty it was to en- 
force the Acts relating to the smoke nuisance m the metrepolis, 
that smohe had been observed to issue from the chimney on the 

e Thames Embankment, from which ıt might be inferred that the 

“ipparatfis was not at all times successful 


“N THE February number of the Kew Bulletin opens with an 


interesting paper on Ipoh poison of the Malay peninsula In 
the Upas tree furnishes a very effective arrow poison , and, 
finfing the same tree on the mainland, the Malays used its juice 
Here, however, the juice is innocuous , and, according to Griffith, 
e the defect ıs remedied with arsenic The writer in the Bulletin 
says that ‘if this is really done ıt must be when the arrows are 
prepared, for two authentic specimens of Ipoh poison from the 
Malay peninsule were absolutely mert, and contained none of 
the poisonous principle antiarın ” This article 1s followed by 
instructive papers on Kath o1 Pale Cutch, the production of 
cane-sugar 1n the sugar-cane, timber of Yoruba-land, phylloxera, 
the botanical station at Lagos, and the mealy bug at Alex- 
andra Along with the February number, Appendia I for 1891 
istssued It consists of a list of such hardy herbaceous annual 
. and perennial plants as well qs of such tiees and shrubs as 
matured seeds under cultivation in the Royal Gaidens, Kew, 
1889 These seeds are available for exchange with colonial, 
Indian, and foreign Botanic Gardens, and with regular cor- 
respondents of Kew ‘The seeds are for the most part available 
‘only ım moderate quantity, and are not sold to the general 
. publie 


AT the last meeting of the scientific committee of the Royal 
Horticult Itugal Society, the Rev W Wilks showedespecimens of 
* the mjuies observed on shoots of peach-trees which were in con- 
tact with galvanized wire during the 1ecent severe frost The 
shoots at the point of contact evith the wire were apparently 
. blackened and frozen through, eo that the distal part of a shoot, 
although for a short time it retams its healthy appearance, 
shortly dies of starvation Similar illustrations have been before 
the committee gn other occasigns At the’same meeting Prof 
F Ohver displayed a number of water colour drawings showing 
the effect of fog on the leaves and flowers of various plants, 
. but he reseived a full statement of his observations till a future 
time. $ 
Mr T $ Branpecergwill publish, ın th® Proceedings of 
the Californian Academyfof Science, the results of his recent 

„ botanical explorations in §Paliformia 
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MM PORTA AND Rico have returned from theg botanical 

expedition to Spain, in which they were greatly hindered by the 

extraordinarily wet weather in the Peninsulalast summer Their 

chief explorations were in Marcia, and in the neighbourhood 

of Carthagena and*Alicante, they have discovered some new 
species, 4nd others previously unknewn in*Europe 


A BIOLOGICAL station will be, opened m summer at the Pfoner® 
See, ineKast Holstein , and Wn view Of the importance, scientific 
and practical, of the investigations which are to be carried on 
in connection with it, the Prusstan Government has consented to 
set apart for ıt an annual grant during the next five yeas Many 
private subsciiptions have also been promised 


AN inteiesting case of the evidence of the northern and eastern 
extension of the Gulf Stream in Arctic regions 1s quoted m the 
Times of the 12th ingt A message inclosed in a bottle which 
was thrown, on July 3, 1890,%from the ss Magnetic off the 
Westmanna Islands, lying to the south of &celand, has just been 
returned to the writer in Liverpool, the bottle having been 
picked up in the Nufsfjord, Lofoden Islands, by the ss Prest- 
dent Christze, on January 15 The bottle drifted 890 nautical 


miles in six months and a half ú 


Mr H C ‘Russert has published the results of meteoro- 
logical observations? made in New Sguth, Wales during 1888 
There ıs a considerable reductionsin the bulk of the volume for 
this year, as the details referring to rainfall are published in a 
separate work The mean temperature of the whole colgny for « 
the past eighteen years 1s 61° 2, and the mean for the past year” 
1s 62° 3, or 1° I in excess of the mean Anemometers are now 
erected at sia stations, and show that at the inland statiofis the 
amount of wind recorded is little more than one-third of the 
amount shown by the Sydney record The results of rain and 
iiver observations for 1889 show that the year was a very favour- 
able one the average rainfall for the whole colony for 1889 w 
29 25 inches, being 21 7 per cent above the average, obtain, 
from the mean of all the complete records for the year The 
number of voluntee: obseivers 1» now 960, and Mr Russell 
states that the interest ın rainfall records is rapidly increasing. 
In addition to the meteorological observations published in 
these volumes, a complete system of weather telegraphy 1s- 
maintained, two weather maps are issued daily, containing 
observations from eighty stations, 


THe Hunterian Oration was delivered by Mr® Jonathan 
Hutchinson, F R S , last Saturday, in the theatre of the Royal 
College of Surgeons, «Mr Hutchinson drew a very mteresting 
parallel between Aristotle and Hunter That they exhibited 
great differences he admitted , and some of these he pomted 
out He contended, however, that where the two men met on 
common ground they showed similar habits of thought, and 
intellectual powers not very unequal Both were systematic and 
enthusiastic zoologists, ın times when the study of zoology was 
the pursuit of very few Both saw clearly that advance in 
natural history knowledge could be made only by the collection 
of facts, and, realizing that sudh advante was well worth the 
effort, both set themselves zealously to work e ‘‘It 1s probably 
not possible,” said Mr Hutchinson, “to mention a third name 
which can be placed ın any sort of competition with either in 
respect to originality of effort ın teys dirtction It has been 
asserted, by one well able to form an opimon in this matter, 
that between Aristotle and the German Kant no metaphysician 
of original power appeared In like mannet we mfght say, 
im reference to scientific zoology, that there was no one between 
Anstotle and John Hunter here were, ofgourse, many who 
made meritorious efforts with more ot less success, but none 
whose achievements c#n ın the least compare with Aristotle’? 
account of the parts of ammals or with Jéhn Hunter's 
museum Duripg the long tweflty centuries that were passed 
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through betweell thes® two men, there dif not appear any- 
one so capable of applauding Anistotle’s work as Hunter— 
not one who would have contemplated Hunters prepara- 
tions withgmore true interest than Aristotle Nor must we, 
in admitting ffunter’s mferiority ın scope of attainment, forget 
the great diffefenceein thgir occupations Aristotle,®although 
athe son of a doctor, did not practice physic himself, and he was 
throughout liberally provided with funds During the most 
prosperous part of his career, his pupil, Alexander the®Great, 
not only supplied him with money, but collected specimens for 
him in distant lands—a zealous collector of specimens, as has 
been remarked by Sır Alexander Grant. Never before or since 
was the endowment of research on so liberal a scale It 1s only 
justice to our own countryman to remember that no such fortune 
had “llen to his lot He had to earneevery pound that he 
expended in zoological science ın the practice of a toilsome 
profess.on, to which also he was® compelled to devote the better 
half of his thoughts * He, like many other devotees of science, 
was under the compulsion to earn a livelihood ın other pursuits 
—a position not wholly unlike that of the Jews of old, who 
rebuilt the walls of Jerusalem with a trowel in one hand and a 


sword in the other” 4 
e 


AT the Royal Academy of Lynce: on December 18, Signors 
Sella and Oddone gae af account of some reseaiches on the 
distribution of magnetism m certain regions on the Alps They 
have found a number of magnetic foci, and record that the rocks 

which present distinct maguetic properties are magnetite, ser- 
pentine, diorite, melaphyre, and syenite A magnetic 1ock was 
obseryed by Signor Sella on Punta Guufetti, in the Monte Rosa 


group, and, as it presented traces of fusion on its surface, as if 


it had been struck by ughtning, it 1s suggested that this ceum- 
stance has endowed the rock with its magnetic properties 


We are glad to see that the Natural History Museum at 
South Kensington has recently recerved some valuable additions 
The skeleton of a whale, never before seen in this country, has 
been brought from the Behring Sea The only places where 
this whale (Rhachianectes glaucus) ıs now found are in the 
northern parts of the Pacific and in the Sea of Kamtschatka , but 
the animal ıs supposed to have had a far wider range than this im 
consequence of the fossil remains of this species (or a nearly 
identical one) having been discovered in Norway and Sweden 
Among offier additions are pieces of amber, 600 in number, 


inclosing beetles, insects, and even some small lizards 
e 


Fro the official report of the Japanese census, taken on 
December 1, 1889, it appeais that the number of houses m the 
whole of Japan 1s 7,840,872, and the total population 40, 702,020 
The above population divided according to classes gives the 
followirg results nobles and their families, 3,825 , old military 
class, 1,993,637, common peopl& 38,074,558 These figures, 
compared with the census taken m 1888, show an increase of 
38,046 houses, and of 464,786 persons Statistics of ages are 
also given, and from tfem ıt appears that at the close of 1889 
there weie 65 pergpns who had attained thelr hundredth year in 
Japan , 45 their hundred and first year, 13 their hundred and 
second ydr, 11 their hundred and third year, 1 his hundred 
and fourth year , 9 their hendred and fifth year , 3 their hundied 
and sixth year, I hts hundred and seventh fear, and 1 his 
hundred and ninth year The cities and prefectures having 
populatfons of dver a million numbered 19, that of Tokio being 
given at 1,138,546, but this includes not only the city but also a 
considerable admupistrative area around 


e 
e° DURING the present season an attempt is to be made, to 
extend our kgowledge of the wild tribes inhabiting the border- 
land of Burmah, between Bhagno and the Chinese frontier on 


NO I112, VOL.e43] e° 


> 


eescort of fifty men of the military police, and will be accom- 


+ 
the one hand, and between the Northein Shan States and the 
Chinese frontier on the other LieutenanteDaby, Supenntendent 
of the Northern Shan States, and Lieutenant Eliott, Assistant 
Commissioner, will spend the greater part of the next sıx months 
expforing these regions The foamer will have with him an 


pamed by Mr Warry, of the Chinese Consular Service, and 
Liefttenant Renny Tailyowr, of the Survey*Depa#tment He 
starts fiom Lashio, and will visit the States on the Salween, 
meluding the important Stdte of Kydfngyany:, arti will then 


. 
« 


return along the supposed C@inese border, asceytaining its situa- hd 


tion as accepted on the spot, and the nature of the ®ountry and 
the tribes inhabiting ıt Mr Eliott wil start fom Bhamo, and 
will be accompanied by Major Hobday, of the Survey Depart- 
ment These officers also will be supphed@with an escort of 
military police They will probably proceed up the right bank 
of the Irrawaddy to the bifurcation of fhe uver, antl then will 
cross and examfne the country on the Chmese border on theeft 
bank The country 1s practically unknown at present, and ıt fs 
expected that much information of an interesting nature will 

collected by the explor.ng parties The explorers will, of course, 
confine their attention to the British side of the border, and 
when the time comes for the formal demarcation of the frontier 
by a joint Commission of Chinese and British officials, the 


information now to be collected will, no doubt, prove useful œ 


A FURTHER paper upon azoimide or hydrazoic acid, NH, 
is published by Prof Curtius, of Kiel, in conjunction with Herr 
Radenhausen, in the new number of the Fournal fur pmaktischæ 
Chemie It will be remembered that in the earher work upon 


in NATURĘ, vol xl p 615, the free azomide was obtained as 


. 


this remarkable substance, a full account of which will be inf 


a gas by the action of sulphuric acid upon the sodium Se 
NNa. It was not found possible to collect the gas im the 
anhydrous state, owing to its great affinity for water 
the publication of the first communication, however, an 
improved method of preparing the solution of the acid in water 
by distilling a soda solution of the hippuryl compound with 
dilute sulphuric acid has been discovered, an@ the details of 
this process were described in NATURE, vol xlui p 21 In 
the present communication to the Yournal fur praktische 
Chemie, Prof Curtius and Herr Radenhausen make the 1m- 
portant announcement that they have at length succeeded 1n tso- 
lating pure anhydrous azormideitself They find that it 1s only agas 
at temperatures above 37°C , at which temperature, under ordinary 
atmospheric pressure, ıt condenses to a clear, coiourless, and very ° 
mobile liquid of phenomenally explosive nature The hquid 
possesses the intolerable odour of the gas and the aqueous solu- 
tion It 1s readily miscible with @ither water or alcohol It ®as 
obtained by the successive fractionation of the concentrated 
aqueous solution, the first fraction being condensed separately 
and refractioned On repeating this process fou times, an acid 
contaiming over go per cent of N,H was®obtamed The last 
traces of water were finally completely removed by means of 
fused calcium chloride The anhydrous hquid, n one 1s + 
fortunate in cariying out a distillation in safety, 1s found to bol 
constantly without decomposition at + 37°C But ıt explodes 
with extraordinary violence when suddenly heated, or when 
touched with a hdt body, and also most eriatically sometimes 


without apparent provocation at the ordinary temperature, with i 


production of a vivid blue flame elt unfortunately explodes ın the 
Torncellian vacuum at the ordmary temperature, thus prevent- 
ing the determination of its density by Hofmann’s method The 
explosion of a quantity weighing only o 05 gram was sufficient to 
tompletely pulverize theapparatus, the mercury being driven in fine 
particles intoevegycorner @falargelagoratory Uppna subsequent 
occasion a quantity of the hquid @ndiinting to no more than o 7 
gram suddenly exploded ‘upon merely 1emoving the tube con- 
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3 taming 1t” from the fieezge mixture in which it had been 


e acetic acid 
m= leef that the ammomug salt of, azoimide, N,;NH,, might 
e possibly undergo an isomeric change analogous to the conversion 
* of ammoniyn is@yanate into urea At 1s shown that this is not 


immersed Such wa$ the force of this explosion that every 
glass vessel ın the vicinity was completely shattered by the con- 
cussion; and it 1s a matter of gieat regret that Herr Ragen- 
hausen whs seriously injured by it As regards the relative 
stiength of the acid, Prof, Ostwald, who has made determina- 
tions of its Zondugtivity, finds that it 1s a little stionger than 
n reply to the recent Suggestion of ProfeMende- 





the case. The ammonium salt is a substance crystallizing in { 
beautiful laige'prisms which possess the property of continually , 
diminishing in sız and eventually Sf entirely Wigappeaiing, | 
owing to spontaneous sublimation Neither sublimation nor 
boiling with water effecġ any change of constitution whatever 


e THE additions to the Zoological Society’s Gardens during the 
past week include a Red Deer (Cervus elaphus 9), British, 
ted by Mi C J H Tower, FZS , six Night Herons 
(Nycticorax griseus), European, presented by Mr A A van 
Bemmelen , a Spotted Eagle Owl (Bubo maculosus) fiom South 
Africa, presented by Mr Juhus Wilson, a Redwing (Tzu dus 
sHacus), British, presented by Mrs J B Cappei, two Yellow- 
Throated Rock Sparrows (Fetronta petronella) from Africa, 
deposited, seven Knots (Ziznga canutus), two Bar‘tailed 
Godwits (Lemosa lapponica), European, purchased 





OUR ASTRONOMICAL COLUMN 


eee OF THE ANDROMEDA NEBULA —The January 


rper of the Afonthly Notices of the Royal Astronomical 


„—~Jciety contains a note by Mr Isaac Roberts, entitled “ Photo- 


e graphic Evidence of Variability m the Nucleus of the Great 


Nebula ın Andiomeda” Between 1885 and 1890 a dozen 
photographs of this object were taken on several plates , and 
espgcially on three negatives taken with exposures of 5, 15, and 
60 minutes in December 1890, the nucleus of the nebula has a 
decidedly stella? appearance Other plates, exposed for both 
short and long intervals of time, show no trace of a stellar 
nucleus It may therefore reasonably be inferred that the 
nucleus of the nebula 1s variable 


ECCENTRICITIES OF STELLAR ORBITS —In the current 
number of Zhe Observatory Dr T J J See points out that the 
alithmetical mean eccentricity of 50 of the best stellar orbits 
eéutherto computed is o 5, while the mean eccentricity for the 
orbits of the planets of our system 1s less than one-tenth of this 
fraction A discussion of binary systems has led the author to 
the conclusion that the great eccentuicities observed have been 
deweloped by the continual Action of tidal friction The 
elongated forms of most stellar orbits, and the relatively large 
mass-ratio of the components of a system, are so different from 
the orbits and ielative masses in the solar system that ‘‘the 
development of the sojar system seems to have been an exception 
and not the rule From these considerations the writer would 
venture the ropmion that investigators of cosmogogy who have 
-looked upg@the solar system as typical of the general process 
of, cosmic development, and proceeded therefrom to mves- 
tigate stellar evolution ın general, have pursued an erroneous 
path 


>» 
A New NEBULA near Mrrorve —Ħir E* E Barnard, of 
“Lick Observatory, contributes a note “On the Nebulosities of 
the Pletades, and on a New Merope Nebula,e’ to Astronomische 
Nachrichten, Ne 3018 Whist examining the Pleiades on 
November 14, 1890, Mr Barnard discovered a new and com- 
paratively bright 10und cometary nebula close south and follow- 
ing Merope Since this date the nebula has been observed 
several times and its position determmed The reason why. 
such a comparatively bright object has pever been photographed 
is that the exposure which 1#would require to imfiess itself upon 
the photographic plate wo 8ver-expose Merope so much that 
the light of the two would Jloalesce 
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NAMES OF ASTEROIDS —Dr Palisa has given the following 
names to asteroids discovered by hım last year — A 
Bruna,*discovered March 20, 1890 
° e 
©) Alice, j; Apul 25, 3 7 
e . 
Ludovica, ,, ” ry) . ® 


oo 
Theresia, è August I7, ,, 





THE BRITISH MOSSES? 


I 


I CANNOT lay the following paper before the readgs of 
NATURE without*repeating an apology which I addressed 

to my audience at the Royal Institution on this subject I can 
make no pretence to speak with authonty, I speak only as 
a learner wno has devoted to the subjeet some leisure from 
amidst avocations of a very different kind But the pleasure I 
have derived from the study, the sense, whenever I am in the 
country, that I am surrounded with a world of vanety and 
beauty of which I was formerly only dimly conscious, and the 
hope of communicating some of this pleasure to others may, I 
hope, furnish sme apology for my venturing to speak on the 
subject. ° 

Classificatzon —Without entering int a®y question as to the 
best classification of the mosses, & the relative systematio yalue 
of the different groups, the followmg table, which 1s arianged 
1n an ascending rank, will be sufficient to show the posion of 
the mosses in the vegetable kingdom, and the principal groups »* 
into which they may be divided — 


TABLE A, g 
Grange Sertes Orders Examples 
Pleurocarpx Š pypnun 
tegocarpæ olytrichum 
( Acrocarpas { Cleistocarpe Phascum 
+ Musc | Sch A 
Muscineæ chızocarpæ Andræa 
Anomaleæ { Holocarpæe Archidium 
u Sphagnaceæ j 
ungermanmacese 
14 Hepancess neice 
Algæ, &c 


From this table it will be gathered that the mosses, using that 
word ın its wide signification, stand at the head of the cellular 
cryplogams, and that above them are the vascular cryptogams, 
of which the ferns are one of the best-known groups From 
these vasculai cryptogams the mosses are, however, separated 
by a distance which Goebel has described as a chasm “the 
widest with which we are acquainted in the whole vegetable 
kingdom ” . 

From the table 1t will be further seen that the larger gioup of 
the Muscinee dividesitself into threeprincipalsmallergroups the 
Hepaticze or liverworts, the Sphagnacez or turf mosses, and the 
Musci or true mosses—urn-mosses, as they have been called, 
from the form of their capsule Passing over the other sub- 
divisions, 1t may be observed that the Acrocarpous mosses are 
those which carry their capsul& at the end of the axis of growth, 
whilst the Pleurocaipous mosses bear their fiuctification on 
stalks, more or less long, proceeding ftom the sides of the axis 
Amongst these Pleurocarpous mosses occyrs the old (broken up 
by modern systematists ınto se®eral genera) genus Hypnum, 
the largest of all the genera im these islands ær in Europe—a 
vast group which occupies amongst mosses something like the 
place which the Agarics occupy amongst the Fungi. ® 

Number of British Species —If we were jo try and ascertain 
the number of tge British Muscinezeefrom the systematists of 
some few years ago, like Hooker and Wilson, the species would 
number between 500 and 600 , but according to the views of more 
recent writers, the nu@aber would probably ris to sonfething 
between 800 and goo The true mosseseare the most numerous, 
the turf-mosses by far the fewest 

Date of Flora —What is the date of thfs moss flora of 


Britan? Three ancient collections enfble us to give somes, 
° ° 
t The substance (with cmussions and additions) of a Di@ourse by the 
Right Hon Lord Justice Fry, delivered at the Royal Institution, January 23,. 
1891 
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reply to the qeestione In an interglacial bed near Crofthead, | clay together with phanerogams of an arctic ha®ityhave been s 
in Renfrefvshire, eleven species of moss were discovered, and | found the remains of ten mosse® @hichgare, described by Mr 
with gne possible exception all are well-defined British species | Mitten as looking ‘‘ like a lot of bits drifted down a mountain . 
of the present day If we take Mr WaJlace’s chronology, and | stream” They are all still dwellers in our island, and exhibit, 
hold that $0,000 years have passed since the Glacial epoch dis- | like the other collections, a preponderance of the family of 
appeared, and 200,000 years since the Glacial epoch was at its ypnaceæ e A 

maximum, weemay,perhaps give from 100,000 to 15@000 years The fossil remains of mosses are not numerous, or for the 
for the age of this little collection Out of the eleven mosses dıs- | most part very ancient Heer inferred their existence m the 








* covtred seven belong to the genus Hypnum, or the family | Lyssic period, from the presence of remainaof a Sroup of small 


Hypnacez: Thuis collection, tA@n, 1s evidence, so far agit goes, | Coleopéera, the existing members of which now live amongst. 
(1) that the existing moss flora 19 as old as the mférglacial | mosses—an inference which seems not very strong But recentij;—— 
epoch , (2) that the Hypnaceze were as dominant then as now, | the remains of a moss have been found'n the Carbofiferous strata 
and (3) that the specific forms have remained constant since that | at Commentry, ın France @ It appears to be closely allied to the @ 
epoch extant Polytrichum, the most highly-developefgenes of mosses , ° 
Another collection of fourteen mosses has been discovered | so that we have here a phenomenon [ke that which occurs in 
ana dnft in the Clyde valley above the Boulder duft, | reference to the Equisetaceee and Lyogpodiaces, viz that the 
and tends to confirm the previous conclusions, as all the | earl:est fossy species knewn belong to very highly-developed 
sped#es are existing, all now inhabit the willey of the Clyde, and | forms of the group 
the Hypnacez are still predommant, though not m so great Life History —The following table ıs mtended to illustrate 
a proportion as in the Renfrewahire bed the hfe-history of a moss ın tts fulles and in itse abbreviated 
A third collection, has been found at Hoxne, in Suffolk, in a | courses, and tẹ bring this history into compauison with thet of 
lacustrine deposit, probably resting in a hollow in the boulder | the ferns — . 


e TABLE B —Lire-History. AÁ 
GENREA- PERN 














Moss 
TION — 
Spore ° Qpore Gemma 

: $ 

5 J Prothallus ® hada tA Protonema Protonema Protonema - 

E ° 

O y 

z Bud Bud Bud Bud Moss Plant , 

se a e 

oe $ 

ze 

2. Moss Plant ee a Moss Plant Moss Plant Moss Plant Moss Plant 
O 

| Genma Protonema Bud Moss, pi 
an ( ty i 

gek | Fern Plant Sporogone ° 
mee 
aan 

Se 5 e 
852 Sporange Spore 

aS e 
nyg 

Spore 


The reader’s attention should first be diawn to the second ' have tiavelled round a circle, divisible into two parts or genera- 
column, which shows the life-history in its fullest form It will ; tions, one sexual, the other asexual, and we have therefore a 
be seen that it starts with a spore and returns to a spore case of alternation of generations To make this statement 

From (1) the spore, which 1s a simple cell, proceeds (2) the | mote clear, it may be observed that a generation is here spoken 
protonema, a line of cells, extending by transverse divisions, so | ofas that part of the life ofan organism which interven es betweep 
that it consists of single cells joined emi to end to one another | the two pomts at which its wMole future 1s gathered up into one 
——an organism indistinguishable from the hypha of an Alga At | cell, that such a cell 1s sexual when it 1s the result of the com- 
points this hypha throws off lateral branches which are always | bmation of two previously existing and independent cells , that 
of less diameter than the principal ones There is thus pro- | such a cell ıs asexual when itis net the result of such combinawon, ~ 
duced’ a tangled mat of fibres, running on or near the surface | that an alternation of generations exists, whenever in the com- 
of theground, and often coloured by chlorophyll It 1s the green | plete cycle of existence or life-history there are two points at 
stuff so often seen ım flower-potg which have been allowed to | which the whole oigamism 1s reduced to a single cell, and when 
get too damp At points ın the primary hypha individual cells | the forms of the organism in the two intervals of its develop- 
begin to divide ina new fashion—not by transverse septa as | ment are different In the mosses, where fhe sporogone co-exists 
before, but by septa différently inclined, so as to produce the | with and 1x organically connected with what I have called the 
rudiments of leaves , gnd the direction of growth changes from | moss plant, it is evident that the two generations amp not such, 
horizontal to vertical Thus®is formed {3) the bud, which by | according to the more popular notion of that word , they aie 
growth gives riae to (4) the moss plant, on this plant, some- | not mdependent, nor necessarily successive > 
umes in close proximity to one another, sometimes in different A comparison of the first®and second columns of the last 
parts of ¢he same plant, sometimes on different plants, are formed | table reveals at once the likeness and the unitkeness of the 
{a) the female cel} or archegonium, and (4) the antheridia or | life-histories of*the Moss and of the fern In each case the 
male organs, the antherezoids proceeding from which seek and | spore produces a growth of a form and nature entirely unlike® 
fine and fertilize the archegonium ‘his completes the first | the mother-plants-1n one case a hypha, in the other a thallus 
part of the life of the plant, the oophytic generation which | But whilst m the moss the profonema produces the moss plant, 
iesultS in a Ingle sexual cell, viz the®fertilzed archegonium | in the fern the prothallus itself ıs the home of the male and 
From this cell arisesathe next generation, consisting of the | female organs, and of the sexual process, so that the fern 
sporogone or stem bearing the capsule and the capsule itself, | plant belongs to the sporophytic and the moss plant to the 
im which without fertilization are produced spores ‘Fhe plant | oophytic generation , the fern plant ıs the result of the sexual 


et has thus started witi the spore, an asexual cell, reached the | umon, whilst the moss plant 1s produced from the Asexual 


point where its whole future is gathéled up i asexual ‘cell, | spore, the fétn plant produces \Gpores asextially, the moss 
which has®produced an organism again producing an asexual | plant produces the sporogone af tH® result of the sexual union 
cell we started with a spore and have retuned toa spore, we The observations which arise Ñ connection with this com- 
2 e e 
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> parison aré numerous (I)gtgis the belief of botanists, ever 
since the investig&tio#s of Hofmeister, that not mosses and 
ferns only, but all the phanerogams, go through an alternation 
of generations consisting of the oophytic and sporophytie genera- 
tions {2) It appears that the mosses and the Characea are éhe 
only grous of plants in which the conspicuous and vegetative 
organism—the plant, i ordimary parlance—belongs to the 
oophytic gengration (3) That, in consequence, the plant of 
the moss ıs 1 no sènse the ancestoreof the plant of the fån, 
of the phanerogams, but belongs to a different generation 
from these , and further,ethat the leaves, the stem, and the epi- 
e dermis of the moss have no genetic connection with the leaves, 
ethe stem, or the epidermis of ar Aowering plants, whilst the 
fibro-vascul bundles of the sporogone of the Polytrichum, and 
the stomata on the apopltyses of some mosses will belong to the 
same generation which? in the vascular cryptogams and phane- 
rogams, produces synilar organs (4) That the grag chasm in 
the systematic arrangement of the vegetable kingdom between 
the mosses and the ferns is thus accounted for by their belonging 

t erent generations, so that the ferns are not im any sense 
descendants of the mosses, but only collateral relives, as thus— 


de 


. 
* 


Ferns 


Mosses 


Alge 


5) That, consequently, the mosses not only represent the 
t development known of the cellular cryptogams, but 
the highest pomt in one line of development, in which the 
. oophytic generation took the lead m importance, whilst the 
vascular cryptogams and phanerogams are the results of another 
and more successful line of development, in which the sporo- 
phyjic generation took the lead as the prominent part in the 
life-history 
The appearawce of simular organs in two independent lines 
of development—ze of the leaves, stem, and epidermis— 
in the mosses, and then in the ferns, without any rela- 
tion of descent, 1s a thing well worthy of bemg pondered 
. over by those who study evolution it may suggest that 
the two lines of development, though independent, are go- 
verned by some principle which brings about such hke results 
it may be compared with the likenesses which occur in the 
eanimal kingdom between the placental and marsupial mammals 
The remaining columns of the table above given will best be 
understood after a study of the neat succeeding table 
Modes of Reproduction —Hitherto we have considered only 
the reproduction from a spor@ produced in the special organ 
for ther production—the spore capsule But, m fact, one of 
. the most striking peculiarities of the mosses 1s the vast variety 
of their modes of reproduction 
In the following table, which 1s probably far from exhaustive, 
I have endeavoured to exhibit many of these modes of repro- 
duction, dividing them into those cases in which 3 taxes place 
* „with prowm™@ma, and those cases in which ıt takes place without 


+ TABLE C —MoDEs OF REPRODUCTION 
A — Waith M otonema 
s 1 Spores in capsule 
. e° Tecptodogtium LEMMASCENS 
n Gemma on end of leaf (iotr taan phyllanthum 
Grimmia Hariman 
on midrib Tortuga papillosa 
in aails of leawes Bryum 
@ in balls Aulaconnion 
In CUpS ~ Tetraphis 
ut Protonema « from rhizoids Dirsenn sae 
. from aerial rhizoids Dicranum undulatum 
from terminal leaves Onxcophorus glaneus e 


from base of leaf e Funaria hygrontets ica 


. from midgb Orthotritium Lyell: 
from mafine Buabaumıa aphylla 
from stegfis o Dicranum undulatum 
from c: tra Cononntrium guhanunt 
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B—Wethout Protonema *e 


iv Leaf Buds on rhizoids Grimma puloimata 

v Leaf Buds on aénal rhizoids Dicranum undulatum 
v: Bulbs on stem Bryum annotinum 
vu Young Plants at ends of bragches Sphagnum cuspidatum 


onomitrium puhanum ` 
Crncldotus gguatiıcus 


e s 
Mnim undulatum 


Leafy Branches Vecoming detached { 


Rootulg of many 


ams 
® 


Weasmann’s Theory —The cehsideration of this table is not 
without*its mterest m referance to Prof Weismann’s theory of 
the division of the cells and plasma of organisms into two kinds - 
the germ cells and germ plasma endowed with a natural immor- 
tality, and the somatic cells and somatic plasma with no such 
endowment That the mosses are a difficulty in the acceptance 
of the theory as a universal truth, the Professor himself admits. 
The evidence of the mosses seems to amount at least to this -+ 
that in this whole greup, the highest in this lne of dev@lop- 
ment, where the oophytic generation produces the principal 
plant, and where there are highly specialized organs for the 
production of spores or geim cells—that gn this whole group 
either there 1s no effectual separation between the two kinds of 
plasma, or that the germ plasma ıs so widely diffused amongst 
the somatic plasma that every portion of thegplant is capable 
of reproducing the entire organism 

Comparison unth Zoological Embryology —The table will 
further offer ws some poimts of coifparison with animal 
embryology 

In that bianch of physiology, one of fhe most remarkable 
facts ıs what has been called recagitulation, z e the sumrgary ın 
tne hfe of the mdividual of the lfe of the race, so that the 
development of the individual tells the development of the race 
—eg the gills of the tadpole tell us of the descent & the,.” 
Batrachians from gill-breathing animals 

So here we cannot doubt that the protonema of the moss tells 
us of the descent of the whole group of mosses from the Algee 

Another remarkable fact n animal embryology ıs the co- 
existence m exceptional cases of the mature and the immature 
form, so the axolotl retains both gills and lungs throughout its 
life In hke manner some mosses, e g the Phasczm, retains 1ts 
algoid protonema throughout its hfe 

Again, 1n zoological embryology, an attempt 1s often found, N 
use the language of Prof Mulnes Marshall, ‘to escape from the 
necessity of recapitulating, and to substitute for the ancestral | 
process a more direct method ” 

In hke manner the preceding tables will show to how great 
an extent Nature has adopted the system of short-circumting in 
the reproduction of the mosses , forin every mode of reproduc- 
tion, except that through sporogone and spore, ıt will be 
observed that a shorter circuit 1s travelled, e g the Orthotrichum 
phyllanthum produces spores at the end of its leaves, which, 
falling to the ground, throw out a protonema which produces a 
bud, and then a moss plant, and then a spore at the end of the 
leaf, and the whole sporgphytic generation 1s evaded , and so on 
m gradually shortening circles (see Table B), till we get the 
case of a Sphagnum, which produces a little Sphagnum plant at 
the end of its leaves without protonema—whether without bud, 
Idonot know In every case Nature seems to leave out the 
sexual reproduction if she can help it, and directs her whole 
attention to the production of the vegetative organtsm—the 
moss plant ın the popular senée—which she never omits 

Another point of comparison arises, but this time ıt 1s one of 
contrast between the embryology of the two kingdoms 

In animals, to agam quote Prof Milnes Marshall, “‘ Re- 
capitulation 1s not seen ın all foryas of development, but only in 
sexual development,eor at least only in development from the 
egg In the several forms of asexual devel8pment, of which 
budding ıs the most frequent and the most famuliar, here 1s no 
repetition of ancestral phases, neither 1s there in cases of regenera- 
tion of lost parts ” . G 

In mosses, on%he contrary, the table last given shows that in 
most of the modes of reproduction, the ancestral form, the algoid 
protonema, 1s retaneg and reproduced, whereas in the,growth 
from a seaual cell, ze. m the sporogone, the ancestral form 
entirely disappears 

The peristome, or girdle of teeth round he orifice of the 
capsule, assumes very varying forms, oen of great beauty and 
mtgrest In some of the mosses it 1s absent, ın some 1t consist$« 


o 
I1 Address to Biological Section of rush Association (NATURE, vol 


xin p 478) B 


NATURE 





——.— 


© ° e 

of one ring of ta@eth, in®many of two rings, ànd in one foreign 
genus (Da@sonia) there are as many as four circles of teeth 

The@byject served by this complicated structure ıs not, per- 
haps, very certain, but ıt seems to be tended to secure the 
retention og exclusion of the sporas from the spore sac in such 
conditions of the atmosphere as will best conduce to their 
Jn the gymnostomous mosses (ze tho% without 
peristome) it 1s observed that the spoies sometimes germinate 
®with'n the capsule, an event which is probably adverse to the 


germination 


prospects of the race 


The folf8wing table will ilustrafe m a 


few cases selected as illustrations tlte different behaviour of the 
teeth of the peristome under different hygrometric conditions, 
and suggests what 1s the probable advantage in each case —~ 

















TABLE D 
Condition of teeth 
Genus #—~.| Reason suggested 
in dry weather fın wet weather 
d Kd 
Bartramia Erect Conveigent | That spores 
require dry 
weather 
, when first 
emitted 
Orthotrichum | Erecteor 1¢- e 
flexed Ditto Ditto 
Funaria Reflexed Ditto ° Ditto 
Bryum CoftverBent ` Expanded That spores 
.° require wet 
weather 
- when first 
e emitted 
Fissideus Ditto Ditto | Ditto 








The motion of the teeth of the peristome appears to be due to 
the action of a ring of specialized cells which surrounds the 
mouth of the capsule at the base of the teeth, and the opposite 
ways in which these cells act in the same condition of moisture 
‘y: different genera, 1s a remarkable circumstance 

To anyone who studies the subject, the immense variety as 
wellas beauty of the peiistomes of mosses becomes very 1m- 


pressive 


If the sole end be the protection and extruston of the 


spores in the proper weather respectively, why is there this 
infimte wealth and variety of form and of colour? The question 
can be asked, but hardly can be answered, and the mind of the 
beholder 1s left, as 1t so often 1s, when contemplating the rich- 
ness of Nature, ın a state of admuration and wonder and 


ignorance 
minimis ” à 


(To be continued )| 


‘Rerum natura tota est nusquam magis quam in 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
CAMBRIDGE —The regulations for the new Isaac Newton 


Studentships foi study and research ın astronomy and Physi- 
cal Optics are published in the Unversity Reporter for February 


17, 1891 


increased his benefaction to 412,500 
The Museums and Lecttre Rooms Syndicate report that a 
sum of £1450 will be rgquired for the fittmgs of the new build- 
ings 1n the Departments of Hurtan Anatomy and Physiology 
The following hgve been nominated as electors to the Pro- 
fessorships indicated ,—Chemustry, Sir H E Roscoe , Plumian, 
Dr Cayley, Anatomy, Prof Livemg, Botany, Dr Vines, 
Geology, Dr Bonney, Jagksoman of Natural Philosophy, Prof 
Ewing , Mineralogy, Dr eBonney , Zoology aad Comparative 
Anatomy, Sr G M Humphry, Cavendish of Physics, Prof 
Liveing, Mechanism, Dr Besant Downing of Medicine, Sir 


SirG E Paget, Surgew, SirG E Paget. 
Prof A G Greenhill, FRS, and Dr Routh, FR S , are 
nominated as adju@licators of the Adams Prize to be awafded in 


1893 


Mr Frank McClean,” the generous founder, has 


G M 4iumphiy, Physiology, Sir G E Paget, Pathology, 


* Mr Hickson, the newly-appomted Lefturer in Invertebrate 
Morphology, announces a course on Celenterata to be given 
during the remainder of the curgent term. 
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THE Amencan’ Meteorological Journal fo. January con 
tains —A report upon the features of tornadoes, and their 
distinction from other storms, considered ın connection with 
the lornado of Lawrence, Mass * July 26, 1890, by Prof W 


eM Davis 


He quotes a description of a tornado observed as 


early as 1687 at Hatfield, m this country, in which the writer 
(tha Rev A de la Pryme) minutely desctibes Pie whirhng 
motion of the funnel,—The’ meteorological observatory recently $ 
established on Mont Blanc, hy A L Rotch This isa reproduc- 


tion of a paper read before Section A of the British Association 


last year, and contains a de 


tory being erected by M Vallot at the Rocher 


iption of a meteorglogičal observa- 


es P®sses, at an 


altitude of about 14,320 feet above sea-level —The Gervais Lake 
It occurred on@uly 13, 1890, and did 
immense damage to buildıfgs and ciops, ovey 
more than Balf a mile in length The editors of the Fournal 
have added what purports to be a photogiaph of the funnel, 


tornado, by P F Lyons 


taken by an amateui photographe:, who Sappened at the time to, 
In 


an area of scarcely 


be occupied in daking views, about six miles off —Rainfa 
Michigan, by N B Conger, with a chart showing the annual 


fall in that State 


has yet been printed The editors of the Fornal invite the 
criticism of English-speaking meteorologists = 


£ 


This paper closes a series of monthly sum- „f 
mares by the same author —Prof H A Hazen conclud 


account of observations on Mount Washington, and M H Faye 
concludes his articles on cyclones, toinadoes, and waterspouts, 
which were begun in the number for November 1889, and 
probably form the most complete exposition of his theory which 


THE Fou nal of Botany has been recently distinguished for 
the unusual interest of its biographical notices of recently 


deceased botanists, or those interested in botanical pprsuits | 


In the numbers for November and December 1890, we find 
such records of the late Miss Mananne North, whose beautiful 
flower-paintings are so familiar to visitors at Kew, and of the 


late Mr James Backhouse, of York 
these numbers and m that for January 1891 are mostly eit 
descriptive, or relate to the habitats of rare plants 


The other papers in 


Mr Join 


Roy gives a list of freshwater Algæ from Enbridge Lake and 


its vicinity in Hampslure, Mr E G Baker continues his 


synopsis of genera and species of Malvee, Mr G Massee 
describes and figures a remarkable new genus of Eymeno- 
mycetous Fungi from Madagascar, Aycodendron 


THE two most important papers in the Botawical Gazette for 
January are a continuation of Mr J Donnell Smuth’s ‘‘ Unde- 
scribed Plants from Guatemala,” which include a new species 
of Cephaelis, and one by Mr R Thaxter on ‘‘ Certam new or 
peculiar North American Hyphomycetes,” in which a new genus 
of Fungi, Sigmordeontyces, 1s described, allied to Oedocephalum 


THE number of the Nuovo Giornale Botanico Italano for 
January is chiefly occupied by papers read at the Verona 


annual meeting of the Italian Botanical Society 


Neither 


these, nor the independent papers prmted in this number, 
present any features of special mterest to the general botanist 


WE have received the numbers for October, November, aad 
December 1890 of the Botanical Magazine of Tokio, which 
give satisfactory evidence of the cultivation of botanical science 
The Magazine 1s published monthly, 
under the auspices of the Tokio Botanjcal Society, and is 

By far the greater number of the con- 
tributions arain Japanese, while others are in what we take to 


inthe Empire of Japan 
printed on rice paper 


be Japanese printed in English characters 
are chiefly by Prof R Yatabe, the President of the Tokio Botag 


ThosPEnghish . 


nical Society, and include descriptions of several new Japanese 


species, and of a new, genus, 
Saxıfragaceæ. The allusgtrationsd 
N Tanaka, on tWo new species o; 


particularly good 


wengeshoma, belonging to the 
o,a paper (ın English) by Mr 
d Japanese edible fungi, are 
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Zoological Society, January 20 —Mr W T Blanford, 
F.R S , im the chair —Mr Sclatey eMpubited specimens of three 
species of Purple Waterhens (Por phyRo polocephalus, P ceru- 
leus, and P smaragdonctus), of the E¥stern Palearctic Region, 


J 
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and made remarks on their Domenclatuie and eographical dis- 
¢ tribution —Mr F E Beddard aescribed a new African Earth- 
worm of the genus Siphonogaster from specimens transmitted by 
Su A Molony, from the Yoruba country to the north of Laggs, 
and piopoged to call it Sephonofastes mllsonts —Mi Oswald f 
Latter read some notes on the Fresh-wateı Mussels of the genera 
Anodon and ete describing the passage of the ova from the 
ovary to the@exterfal gills, the moge of attachment of the 
wemngiechidie to the parent’s gill-plate, and some other pecudarities 
—-A. communjcation was 1gad from Mr Roland Trimen, F R S, 
containing an account of a series of Butterflies collected in Tropical 
e South-Western Agrica by Mi A WJEriksson The collection 
contained ex€mples of 125 species of which 11 appeared to be 
new to science —A. comenunication was read from Mr H H 
Brindley, containing a® account of a specimen of the White 
Bream (4d) amis bligea), 1n which the®pelvic fins Were entirely 
ab-ent —Mr Boulenger read notes on the osteology of the 
poisonous Lizards Hfelodes ma horridum and H suspectum, 
pangs out the differen@es between the two species He also 
renarked on the systematic position of the Melodermatide, 
which he held to be between the Anguzde and the Varamde, 
but nearer the former, any close relationship with the Mosa- 
Sate wa was demurred to It was incidentally mentioned that 
the Eocene genus Zhrnosau us, Marsh, was probably a member 
of the family Tende, and that the Cretaceous Hyd osaurus lest- 
nensis was a Dolichosaurus The Dolichosauria were considered 
as the probable common ancestors of the Lacertilia, Pythono- 
morpha, and Ophidia —Prof C Stewart gave an account of 
some points in the anatomy of Heloderma horridum and fT 
suspectum, differing in some respects from the descriptidhs of 
these lizards given previously by Drs Fischer and Shufeldt 
* Thémost interesting and important pomt was concerning the 
poison-apparatus He believed that he had shown that ın both 
species the ducts of the gland did not enter the lower jaw, but 
“> passed directly to openings situated under a fold of mucous 
\membrane between the hp and the jaw He thought that the 
Nwactures previously described as ducts were only the branches 

of t&v mferior dental nerve- and blood-vessels 


Geological Society, February 4 —Dr A Geke, FRS, 
. resident, in the char —The following communications were 
» read —The geology of Barbados and the West Indies , Part 1, 
the coral rocks, by A J Jukes-Brown and Prof J B 
Harnson The authors first discuss the reef giowing round 
Barbados, and describe a submarine reef, the origin of which 1s 
considered , and ıt 1s pointed ont that there 1s no sign of any 
subsidence having tahen place, but every sign of very recent 
elevation They then describe the raised reefs of the island, 
extending to a height of nearly rroo feet above sea-level ina 
series of terraces The thickness of the coral rock m these is 
seldom above 200 feet, and the rock does not always consist of 
coral debras At the base of the reefs there 1s generally a certain 
ehickness of detrital rock m which perfect reef-corals never 
occur The collections of tossfs made by the authors have 
been examined by Messrs E A Smith and J W Gregory 
Of the corals, 5 out of 10 species identified still hve in the 
Cambbean Sea, and 1 ıs closely allied to a known species, 
whilst the other 4 are only known fiom Prof Duncan’s descrip- 
tions of fossil Antiguan corals The authors are of opinion 
that the whole of the terraces of Barbados, the so-called 
“marl” of Antigua, and the fossiliferous rocks of Barbuda are 
of Pleistocene age hey proceed to notice the formations in 
other West Indian Islands which appear to be raised reefs com- 
* „parable wae? those of Barbados, and show that these reefs occur 
through the whòle length of the Antillean Chain, and indicate 
a'recent elevation of at least 1300 feet, and ın all probability of 
nearly 2000 feet It appears improbable that each island was a 
region of separate uplift, apdeas a plateau of recent marine 
limestone also occurs in Yucatan, this carrf’s the region of 
° elevation mto Central America , and it 1s reported that there are 
raised reefs ın Colombia The authors conelude that there has 
been contempowaneous elevation of the whole Andean Chain 
from Cape Horn to Tehuantepec, and of the Antillean Chain 
from Cuba to Barbados Before this there must have been free 
é communication between the Atlantic and Pacific Oceans, which 
1s confiumed by the lage number of Pacific forms in the 
Carıbbean Sea Under such geograglical conditions the great 
equatorial currftnt would pgss into the Pacific,*and there would 
be no Gulf Stream in the JNofth Atlantic The reading of this 
paper was followed by a Piscussion, in which the Rey E Hill, 
eMr Attwood, Nr Gregory, Mr W, Hull, Mr Easton, Dr 
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Blanford, and the President took part The Presidenht%emarked 
that the details supphed in the paper formed an impertant 
addition to the literatuye of the coral reef question, showing as 
they did clear evidence of the glevation of old coral-rgefs He 
thought the speculations appended by the authors as to the 
jachanges 1@ the level of the South Ameryan continent and 
Central America somewhat out of place, and hardly warranted 
by any of the observations recorded ın the paper 
submergence of the Isthmus of*Panama would serve to divert 
the great equatorial curient mto the Pacific Ocean Unless the 
downward movement had been more serous than the authors 
seemed to suppose, the bulk of the current would still sweep 
round into the Gulf of Mexico, only the upper waters passing 
into the Western Ocean —The shap granite, and the associated 
neons and metamorphic rocks, by Alfred Harke: and J E 
arr 


Entomological Society, February 4 —Mı Frederick 
DuCane Godman, F*R S, Pregident, in the chair —The Pre- 
sident nominated the Rt Hon Lord Walsingham, F R S , Prof 
R Meldola, F RS,and Dr D Sharp, F R S , Vice-Presidents 
for the session 1891-92 —Mr C J Gahan called attention to a 
small larva which he had exhibited at the meeting of the Society 
on October 1 last when some doubt was exfressed as to its 
affinities He said that Prof Riley had simce expressed an 
opimion that thg larva was that of a depterous imsect of the 
family Blepharocerede, and might probably be referred to 
Hammatorrhina belin, Low, a species from Ceylon —Mr Tutt 
exhibited a long series of stil Fak hilh, taken last year by 
Mr Reid, near Pitcaple, in Aberdeenshire, and he remarked 
that this species had been commone: than usual last year both in 
Scotland, the Isle of Portland, and the Isle of Man Hagalso 


Triphena orbona, Aoraxas grossulariata, and Melamppe 
fluctuata, all from the same locality in Aberdeenshire —The 
Rev Canon Fowler exhibited a cocoon of Dezopeza pulchella, 
recently received by him from Lower Burmah —Mr C O 
Waterhouse exhibited specimens of Scyphophorus interstitials, 
a Mexican species, and Aceraius comptonz, a Ceylon species, 
recently taken by Mı Bowring ın his greenhouse He also ex- 
hibited, on behalf of Miss Emily Sharpe, aspecimen of Daphmı® 
hypothous, Cramer, a native of Borneo, Java, and Ceylon, caught 
some years ago at Crieff, N B The specimen had long been 
confused with Cherocampa nerit, under which name its capture 
was recorded m the Entomologist, xu p 162 (1880) —The 
Rev Dr Walker exhibited many species of Orthoptera and 
Scorpions recently received from Jerusalem —Mr Frederich 
Enock read an interesting paper entitled ‘‘ The Life-History of 
the Hessian Fly ” This paper was illustrated, by means of the 
oay hydrogen lantern, with a number of photographs of original 
drawings showing the fly m all its stages and transfgrmations 
Mr G H Verrall said he believed the Hessian Fly was no 
more a recent mtroduction into this country than the Cabbage 
White Butterflies —Mr Roland Tiumen, F R S , communicated 
a paper entitled ‘‘ On some Recent Additions to the List of South 
African Butterflies ”—Mı Henry W Bates, F R S, communi- 
cated a pape: entitled ‘‘ Additions to the Carabıdeous Fauna of 
Mexico, with remarks on species previously recorded ”—Mr W 
F Kirby read a paper entitled ‘‘ Notes on the genus Xantho- 
spilopteryx, Wallgr ”—Dr Sharp, F RS, contributed a 
paper entitled ‘On the Rhynchophorous Coleoptera of Japan,” 


Part 2 
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Linnean Society, February 5 —Prof Stewart, President, 
in the char —Mr Clement Rei@ exhrbited and described some 
recent additions to thé fossil Arctic flora of Britain —Mr Thomas 
Christy exhibited and made remarks on some specimens of 
honey (1) ‘“ Arbutus honey,” from Turkey, said te produce 
great drowsmess and sleep, (2) ‘‘ Eucalyptus honey,” from 
Mount Barker, Adelaide, said to posseSs valuable therapeutic pro- 
perties , and (3) so called ‘‘ wool honey,” from the Euphrates, 
collected by natives from the leaves of the oak, which would 
be more properly termed ‘‘honey-dew,” beg formed by 
Aphides, and not by bees —Mr J L Harting exhibited a living 
albino example of the Common Frog (Rana temporaria), captured 
in Wiltshire in September last, and remarked upon the m- 
frequency of albmism amongst the Brachia and Reptilia, of 
wifich he had only bfen able to find four or five recorded® 
mstances.—On behalf of Mr Gamme, of Sku Mr C B 
Claike gave an abstract of aneinteresting paper on the tree 
ferns of Sikim, Migwhich several moot points were discussed and. 


en ee a ra 


No tniffing * 


exhibited long and variable series of Mehteæea aurznza (artemis), ** 
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difficulties cleafed up Ž The next paper was®one by Prof W A 

Herdman, on a revised classification of the Tumcata Taking 
as a Dasıs the scheme of classification adopted 1n his Report on 
the Challenger collection, he mcorporated the various known 
genera arl species not represented ın thig collection, and dis- 
cussed the general principles to be recognized ın classifying the 
Tunicata, especially dwelling on the value of the vafous modi- 
fications of the branchial sac, and of the tentacles The poly- 
phyletic origin of the group Asydiæ Compostte was pointed out, 
and the relations between Simple and Compound Ascidiens were 
shown by means of a phylogenetic diagram —A paper was then 
read by Prof G B Howes, in which he gave a description of 
the genitalia of sıx hermaphroditic codfish examined by him, 
and a 7ésumé of what 1s known on the general subject of 
hermaphroditism amongst fishes, more particularly referring to 
the Teleostei, which exhibited the most nearly primitive condition 
of the genital gland realized by living Vertebrata He regarded 
the genital duct of the Zé/coste: as homologous in both sexes, 
representing a primitively hermaphroditeeduct of the ancestral 
Chordata He sought to homologize it with the proliferating 
mass described by Balfour and Sedgwick, Furbringer and others, 
as entering mto the formation of the base of the Mullerian duct 
proper, and regarded it as having been replaced by that structure 
on the advent %f umisexuality Several other points were 
touched upon of special interest to physiologists, and which 
want of space alone peevents being noticed 


Mathematical Society, Febiuary 12 —Prof Greenhill, 
FRS, President, the chair —The Carman informed the 
members present of the loss@the Society had sustained by the 
recdht death of Dr Casey, F R S , and called upon Mr Tucker 
to read a short obituary notice which had been drawn up by 
an ifftimate friend of the deceased Dr Larmor added a few 
sympathetic remarks —Mr ‘Tucker communicated two notes 
on isoscelians, and Mr Heppel read a paper on quartic equations 
interpreted by the parabola —The Chairman read a note from 
Mr W E Heal, of Indiana (communicated by Prof Cayley, 
F RS), on the equation of the bitangential of the quintic — 
Mr Tucker read an abstract of a paper by Mr J Buchanan, on 
the oscillations of a spheroid in a viscous liquid 
e 

CAMBRIDGE 

Philosophical Society, January 26 —Prof G H Darwm, 
President, in the chair —The following communications were 
made —-On the electric discharge through rarefied gases without 
electrodes, by Prof J J Thomson A vacuum tube was ex- 
hibited in which an electric discharge was induced by passing 
the discharge of Leyden jars through a thread of mercury con- 
tained ın a glass tube coiled four times along ıt Theinduced dıs- 
charge was found to be confined to the part of the vacuum tube 
which wascloseto the primary discharge, and it did not show striæ 
Tt was alo demonstrated that an ordinary striated discharge 1s 
strikingly impeded by the presence of a strong field of magnetic 
force —On diffraction at caustic surfaces, by Mr J Larmor 
A caustic surface 1s physically a result of diffraction, and consists 
of a series of parallel bright sheets whose distances apart aie 
always in the same proportion, and at different places are 
absolutely proportional to the cube 100t of the curvature of the 
sheets in the direction of the rays, for light of given wave- 
length The general character of the appearances 1s illustrated 
entoptically when the light that h&s passed through a water-drop 
on a glass plate 1s received into the eye, so that the caustic 
surface mtersects the retuta in a caustic curve, usually cusped 
~The effect of temperature on the conductivity of solutions of 
sulphuric acid, by Miss H eG Klaassen (communicated by 
Prof J J Thomson The viscosity of s@Iphuric acid solutions 
reaches a maximum at a dilution corresponding to a hydrate, 
H,SO, €1,0 The electric resistance shows the same general 
characteristics The resistance curves are plotted for different 
temperatures, and show Mhat the effect dimiyishes with rise of 
temperature, and finally tends to evanescence, a result which 


would be accounted for by gradual dissociation of the hydrate 
. e 


Paris 

Academy of Sciences, February 9 —M Duchartre ın the 
chair —On Herm Whiener’s experiment, by M H Pomcgré The 
author gave some mathematical objections to the theory proposed 

* hy M Cornu to explain Herr Wiener’s gxperiments on the dyrec- 
tion of vibygtion m a beam of polarized light (Comptes Rendus, 
January 26)—Note by M Berthelot, 2 srogos of the preced- 
ang communication.—M, E Becquerel subnytted some of his 
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photographic 1eproductions of the solar spectrum obtained more 
than forty years ago —Determinaticn of the masses of Mars and 
Jupiter by meridian observations of Vesta, by M Gustave - 
Leveau The tabulated differences between observed and 
calgulated places of Vesta show that the mtroduction of the 
secular perturbing influence of tif asteroids does not gufficiently 
modify the residuals to take account of ıt in the formation of the 
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DOGS, JACKALS, WOLVES, AND FOXES 
e 
« Dogs, Jackals, Wolves, and Fotes A Monogeaph of 


mame" the Canige By Sg Georgg Mivar, FRS With 


Woodcuts, and 45 Coloured Plates draw fron» Nature 
by J Ge KAlemans (London R H Porter, and 
Dulau and Co, 189@) 
A fhe group which Prof Mivgrt has selected for a 
handsome, "and, as far as materials are *available, 
fairly exhaustive monograph, 1s one which has the ad- 
vangage of being, ın the present condition of the world’s 
fauna, of strictly definite hmits. On the other hand, the 
very numerous minor variations which occur within these 
limits give mse to many problems difficult of solution 
While there is no difficulty in deciding what animals 
should be admitted into the Cazzde, the questions as to how 
many distinct specific modifications of the family should 
be accepted and what their relations are to one another 
are as difficult to answer in this case as in almosé any 
other in zoology It may indeed be doubted whether 
« thefe will ever be any general accoid upon such subjects 
To respect to any group of modern origin, and in which 
variation and differentiation are still rife Itis only in the 
Ancient groups where extinction has played havoc among 
the members, and long-continued isolation has stereo- 
typ@d certain definite forms that we can meet with species 
. which will be universally recognized as such In such a 


+ group as the Canzde, therefore, opinions aie sure to 


differ as to the number and limits of the species, and 
these opinions will be continually hable to modification 
in accordance With the amount of material upon which 
they are based 
We aie glad to read in the preface of this work of 
“the rich and unrivalled stores of canine animals accu- 
mulated in the British Museum of Natural History,” but 
we see ample evidence throughout the work that, far 
éuperior as this collection 1s at present to any which 1s 
available toa monographer of the group, much remains 
to'be done before it can be considered exhaustive 
The following observationgunder the head of Canzs 
azar@, \s also applicable to other sections, and should be 
taken to heart by all concerned “It ıs greatly to be 
desired that a numerous collection should be made of all 
the kinds of Soutl#American dogs, the locality and sex 
of each individual being noted, as well as tle time of 
year whei it was obtained, the skull not being extracted 
frém the skin, save at the Museum in which it may be 
deposited ” s 
The present monograph@ias the ggeat merit of placing 
em an accessible and attractive form all that is really 
known of the Canzd@, on what may be.called a strictly 
conservative basis If it only brings together, without 
greatly advancing our knowledge, it does absolutely 
nothing, as so many simular attempts have done, to con- 
fuse and retard it 
only two new specific names are proposed;—a mercy for 
which future zoologists nfayewell be thankful. There are 
scarcely any speculatiofs and certainly no assumptions 
on unknown apd proWlematical gubyects such as the 
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ancestral histoty of the group treated of, o1 even on that 
very interesting but at present quite unsolved problem, 
the origin of the domestic dog With regard tos the first 
the author candidly avows, “ Phylogeny, or the science 
of such evolution of forms of life? seem’ to ùs to be not 
merely in its infancy, but rather at a low stage of ° 
embrygnic development | We have already seen the 
overthiow of a gieat many promising and carefully drawn 
out genealogical trees of life, and therefore feel little 
inclined to attempt now to construct the pedigree of the 
dog family ” 

The already established, though perhaps not univer- 
sally admitted generic distinctions of the few abemrant 
forms, which canebe defimtely defined either by the 
number of the toes or of tHe teeth differing fiom those 
of typical Cans, are retained Thesé are Lycaon, with 
but four digits mstead of five on the fore-feet, Cyom with 
two lower molars instead of three, Zc¢zcyow with a molar 
deficient, and Ofocyon with one added, in either jaw 
The whole of tke other members of thè group remain under 
the generic appellation of Cans, no value being attached 
to the numerous divisions of Gray? Burmeister, and 
others Of this genus thirty species are admittefly ın- 
cluding C domesticus, upon the ongin of whica, as hinted 


above, Dr Miıvart ıs most cautious in hazarding” any e| 


opinion of his own, though fauly stating the different 
views (amounting to eight mn number) which have been 
or may be held by others, and adding —“ For our part we 
think that the evidence 1s as yet insufficient for us to 
enunciate any judgment in the matter We have en- 
deavoured to point out that itis possible that the origing 
of the dog may have been single or multiple, but we 
refrain from declaring that we regard either the one or 
the other as preponderatingly evident Nevertheless our 
judgment inclines to the view that the domestic dog 1s 
a form which has been evolved by human effort from at 
least two, probably more, wild species, though it is 
possible ıt may be but a modification of one which has 
long become extinct save in its domestic and feral 
progeny ’ 

Each of the recognized species is carefully described, 
mainly from specimens ın the British Museum, both in its 
typical and varietal forms where such occur and much 
useful information is given as to its general history, 
habits, and geographical distribution Moreover, and 
this will be considered by many possessors of the book 
as one of its most valuabl@ features, a coloured ilustra- 
tion is given of every species, gnd in some cases of 
several of the best marked varieties of each, there being 
forty-five of such plates Fourteen òf these are drawn 
from the actual type on which the species was founded 
Of these figures, which are all original and hand-coloured, 
many are excellent, but ıt 1s difficult to say the ‘same of 
all In constrycting drawings of “animals from skins or 
indifferently stuffed specimens, although accuracy in 
detail of colouring pay be secured, much, must he left 
to the artist’s skill as to the propgrtions, attitude, and 
expression, which in such a large number of figures of 
similar forms must tax his resources $0 the uttermost, and 
1tış no wonder that esome of them are rather stiff and’s 
wanting 1n life-hke character Perhaps we m@y be con- 
sidered hypercritical in such mftters, but we may instance 
Plate I, the common wolf, as aescarcely adequate repre- 
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sentation of that familiar animal On the other hand, the 
numerous woodcuts giving details of cranial and dental 
character’, Jeave nothing to bê desued, either in accuracy 
or artistic finish, and the book ıs, taken altogeghe1, one 


Whigh should be found in every’ complete zoological 


library ee 


PRIMITIÆ FL SHAN 


On a Collection of Plants fron Upper Burma and the 
Shan States By Bnigadier-General H Collett, C.B , 
FeLS,and W Botting HemsleyeF RS,ALS In 
Journal of the Linnean Society, vol xxvin (November 
5, 1890) Pp 1-150, tt 1-22, witha Map 


PPER BURMA is an arid plain, with an annual 
rainfall of about 30 inches, containing some isolated 
mountains Oh the east of it are the Shan States, con- 
sisting of plateaus, mostly 3000-4000 feet above the sea, 
traversed by ranges of mountains, attaining 6000-7000 
feet, running north and south, and hating an annual rain- 
oe 

fall estimated at 60 incheg The Shans occupy a large 
area of this hill country having Siam on the south, 


e _ Tonguin on the east, and Yunnan on the north and north- 
° east, they are a tbe of the great people denominated 


(generically) Kookies by Colonel MacCulloch, who extend 
(in*the hills almost universally) from the bend of the 
Brahmapootra (at the west extremity of Assam) to the 
mountains north of Canton, the Kalangs in Java and 
the Mundas of Chota Nagpore may be outlying remnants 
“of this people The Shan States (or rather the south- 
west portion of them, for the political boundary of China 
is hereabout uncertain) had been more or less dependent 
on Burma After the annexation of Upper Burma by 
the English, the Shans had to be got in, and, as 1s nearly 
always the case with imperfectly civilized peoples, ıt was 
found a necessary preliminary to the establishment of a 
beneficent despotism that a few should be shot This 
duty, ine! 887-88, fell to the lot of General H Collett No 
officer could have been selected who would have per- 
formed it more mercifully , he is agbotanist In the Shan 
States during this anxious service, and in the adjacent 
plain of Upper Burma (including the isolated Mount 
Popah, alt 5000 feet), General Collett collected the 725 
species of Phanerogams which form the mazerzes of the 
paper we have under notige Of these 87 are new 
to science, and several others were very imperfectly 
known previously The richness of this collection is due 
to the fact that Geperal Collett 1s not a mere collector, 
who gathers up everything*m a new,country that comes 
to his hand, afd then sends it to Kew to be matched and 
namedg but a botanist who could (in this remote ground 
almost cut off from books) determine the genus of most 
of the plants he hghtéd on z7 che fielde But having to 
proceed to India to command the province of Assam, 
General Coli&tt was obliged to leave the description of 
his collections largety to Mr Hemsley 
The climate of the plain of Upper Burma ıs very much 
«drier than that of Bengal and Assam, and the flora, 


” only imperfectly known from the tollections of Waflich 


and of Griffith, contains some plants of the north-west, 
central provinces, and south of India not known to 
inhabit the ıntermediateswet area of East Bengal, Assam, 


NO. L113, VOL, 433 < 7 


Chittagong, &c . Mr Hemsley estimftes* that 25 species 
out of the 725 collected by General Collett are of this 
clags , but this ıs perhaps rather an over-estimate,-for out 
of the four speczes he names “as absent in the cennecting 
intermediate region, two, viz Priva leptostachya and 
Amsopappus Chinensis gre in quantity an thg Khasi and 
Naga Mills (n Assam) But the fact, of a connectiqns 
between the flora of the Upper Burma plaan and that 
of the drier region of Idia, whether north-west, central, e 
or south, 1s as Mr Hemsley states 1t ” o 3 

The flora of the Shan Hills as much richer, more 
interestingyand novel han that ofthe Upper Burmese 
plain The country hes in a botanic 7¢g70 tneoguita be~ 
tween the (more or less) known floras of Assam, Burma, 
and Tonquin, (with Yunnan) The‘plateaus at’ 3000-5000 
feet elevation are often bare, and, as ıs clear from General 
Collett’s description, exceedingly like the open bare Khasi 
plateau (depicted by Sir J D Hooker in his “ Himalayan 
Journal,” vol 1) The flora 1s also very closely allied 
It is difficult, without abstracting the entire list of new 
species, to give a worthy notion of them , but the most 
interesting having been selected for figuring, we giye 
hereethe list of plates of the zew plants — 


Capparts Burmamca, Coll et Hemsl ` - 
Hypericum pachyphyllum, Coll et Hemsl 
Impatiens ecaicarata, Coll et Hemsl 
Crotalaria perpusilla, Coll et Hemsl 
Neocolietta graces, Hemsl y 
Phylacitm mazus, Coll et Hemsl 
Bauhinia tortuosa, Coll et Hemsl -0 
Rosa gigantea, Coll . 
Lonicera Hiidebrandiıana, Coll, et Hemsl , + 
Inula crasstfolza, Coll et Hemsl 

Ceropegia nana, Coll et Hemsl 

Brachystelma edulis, Coll et Hemsl is 
Strobtlanthes connatus, Coll eteHemsl 
Phacellaria caulescens, Coll et Hemsl 

Sauropus concinnus, Coll et Hemsl 
Bulbophyllum comosum, Coll et Hemsl 
Cirrhopetalum Collettianum, Hemsl 
Polygonatum Kingranun, Coll et Hemsl 
Lilium Bakerranum, Coll et Hemsl 
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Of these Rosa gıganiea iséhe largest wild rose (flowers $ 
inches diameter) yet found ; Lomzecera Hildebrandiana 1s 
the largest honeysuckle (flowers 63 inches long) yet found, 
the two orchids are extraordinary species, though loc&ted 
mold genera JVeocollettza (Hemsley, genus novum) is a 
1-ovulate plant placed by Mr Hemsley next Phylaceunz, but 


1s probably as Mr Hemsley sugges{s) one of the tribe . ' 


Phaseole@ (near Rhynchosia) 

This c8llection enables us to estimate thagwealth of 
the newly annexed territory, General Cołlett has added 
some observations on agrigulture and economic botany 
The Khasi pine ıs plentifyl,and (as in several of the 
adjacent regi8ns) Valuable Aks are plentiful, 9 species 
having been collected by Collett The area altogether 
included ın General Collette paper extends from 19° 30” 
to 21° 30’ lat, and from 95° to 97° 30’ East long , and 
contains probably not less than 4000 species of which 
Collett’s collection givesus725 Mr Hemsley,1n his part 
of the introduction, observes that the species are to the 
genera as 728 to 460, z2 aboutyas I 6 to Ip and that these 
proportions closely gpproach Yhose obtaining m many 
insular floras, But simular pkoportions usually occur 


when any area 1s unperfectly collected oțer Thus in the 
e 
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very simlar list of Myngypoor and Naga Hill plants 
{given in Jour! Iinn Soc, vol xxv) there are 924 
‘Pheenogams in 503 genera—ze a proportion of about 
1 § species toa genus In this case the total flora wquld 
amount perhaps to 5000 species 


Mr Hemsley concludes —‘ The most interesting point, : 


perhaps, cofinected with this collection has been left to¢he 
elast Its the large number of temperate types ıt €ontains 
rom comparatively lew elevateons Sir Joseph Hooker 
o (“ Himalayan gourn,” vol u [ed 1] p 281) observed 
* the same thing’ in the investigation of the Khasi Hulls” 
This 1s avery curious point Mr Hemsley suggests that in 
the Shan Hills the c8mparatrvely gmall rainfall may have 
had much to do Withit But, near Cherra Poorfee, where 
Sur Joseph Hooker observed the fact, the annual rainfall 
varjes from 400 to 6fo inches In both the Khasi and 
the Shan Hulls the plateaus were probably once largely 
covered by jungle which has been (except patches) de- 
stroyed, while the district 1s kept ın open grass (or small 
shrubs) by setting the grass on fire at the commencement 
of each cold season In this way a large number of the 
temperate genera cited by Mr ‘Hemsley (Anemone, Delphi- 
pium, Silene, Stellaria, Hypericum, &c ) obtain a swtable 
habitat, which 1s denied them in the dense forest ef the 
Eastern Himalaya at the same elevation (4000-7000 feet) 
Buf this 1s no adequate explanation Pznus lougtfolta, 
‘which ascends to 7500 feet ın the North-Western Hima- 
laya, 1s 1are above 3000 feet in Sikkim, and grows very 
fairly in the Bengal plain at Dacca The Khasi pine, 
which grows mainly in the Khasi Hulls at about 5000 feet 
altffude, descends nearly to sea-level ın more tropical 
- areas And there are many such cases The paper is put 
through the press by Mr Hemsley with his usual literary 
finish He might be asked why he prints Physostelima 
carnosa and Brachystelma edulis He might reply that, 
according to * Propria quz maribus,” the names of all 
plants are female Granting that, then why does Mr 
Hemsley, who msists on uniformity from other botanic 
writers, write Hypericum pachyphyllum ? 

The present paper is produced by General Collett and 
the Linnean Society at their own private costs and 
echarges It would be a mistake to infer, therefore, that 
itis inferior in botanic ment to Aitchison’s “ Botany of 
the Afghan Delimitation Commission” or to Ridley’s 
“Botany of Fernando Noronha”, and it has the addı- 
tional value to Government that it deals with a territory 
(before unexplored) on its annexation to the English 
Crown The thanks of [all systematic, geographic, and 
economic botanists*will be gratefully accorded to General 
Collett for gs very valuable contribution to knowledge 
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THE METHOD OF POLITICAL ECONOMY 
The Scope and Method of Polircala Economy By John 
* Neville Keynes, MA (London Macmillan and Co, 

1891 ) è . 

M® KEYNES ıs known to the philosophical world 
as the author of what is ın some respects the 
best treatise on a subject which has occupied the acutest 





intellects for above two thousand years—to wit, formal’ 


logic Cultivated by so,many skilful hands, that little 
branch of science mgh sem to have produced all the 


frut of which it was capable Yet it has been at least 
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trimmed and prined by Mr Keynes ndt anglegantly. 
Nay, more, climbing up to that part where groyth 1s 
still going on, he has gathered new fruits, or at leas 
brought down to earth those which had been, before very 
difficult pf attainment We allude to the arduous and 
thorny problems of symbolic logit, which Mr Keynes, in 
the work referred to, has translated mto the language of 
ordinagy life and common-sense 

Mr Keynes’s second claim to distinction 1s curiously 
similar to his first His present subject has not, indeed, 
the venerable antiquity of formal logic Yet the material 
logic of political economy has also occupied treatises 
which are already classical Mull, the Aristotle of the 
subject, opened and almost exhausted ıt > 


e 
“Quo nihil majus gefferatur 1pso, 
Nec viget quidquam simile aut secundum, ” 


even if we concede to Mr Keynes that Mull re- 

quired to be corrected by himself that the “ Un- 

settled Questions” lag behind the “ Political Economy’? 
The general® principles propounded by Mull appear 

to have been ac@epted by an influential majority of 
his successors, not excepting many names which are 
usually associated with the exclusively historical school 

The remarks of Cohn, Roscher, and Wagner, whicl» Mr 

Keynes cites, are substantially in accord with Mil’s We? 
say, substantially , for the phrase and emphasis have 

varied with the individuality of each writer, and® the 

particular variety of heresy which he has had occasion to 

controvert 

Reviewing a long controversy, Mr Keynes draws up, 
as it were, a confession of faith, so comprehensive and® 
tolerant that, as 1t seems to us, only fanatics can find 
difficulty in subscribing to it 

The cardinal aiticle 1s, of course, that which defines 
the relation between abstract 1easoning and specific 
experience Mr Keynes holds the balance impartially 
between the @ grzorzsts and the historical school He 
reasserts in modern words Mill’s doctrme that “ either 
acquirement without the other leaves one lameeand im- 
potent” In Prof Cohn’s words, cited by Mr Keynes, 
“all induction is blyad, so long as the deduction of 
causal connections is left out of account, and all de- 
duction 1s barren, so long as it does not start from 
observation ” 

On the one hand, Mr Keynes insists that all deductive 
reasoning rests on “hypotheses”, which do not indeed 
rest upon nothing, yet are seldom sufficient to support a 
practical conclusion The persom who confines himself 
to abstract reasoning must be contgnt, as Mill says, to 
“ have no opinion, pr to hold§t with extreme modesty, on 
the applications which should be made “of his doctrines 
to existing circumstances” Mr Keynes has ne leaning 
towards the dogmatists who dedyce dasser faire or any 
other practical rule fiom abstratt notions He deals 
another blow to, he speeds upon their road to extimction, 
those whom Dr Sxigwick has described*as “a Scanty 
and dwindling handful of doctrinairés whom the progress 
of ecopomic science has left stranded, on the crude 
generalizations of an earlier period ® *, 

On the other hanf, Mr Keynes does not exaggerate 
the importance of experience and observation He 
points out the ases of history ın illustrating, criticizing 
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and establishmg ecĝnomıc theory Buteat the same time 
he exposes the utter inadequacy of a merely inductive 
method to deal with the complex phenomena of industry 
and commerce Hequotesapprovingly Bagehot “If you 
attempt to Solve such problems withoftt some apparatus 
of method, yOu afe as gure to fail as if you try to take a 


è motiern military foitress—a Metz or a Belfort—by common 


assault” Addressing extrefie representatives of the ex- 
clusively historical school, Mr ° Keynes condemns them 
out of their own mouth Owing to that shifting character 
of economic conditions upon which they are always 
insisting, the study of the past becomes less applicable to 
the problems of the present day 

Ome difficulty ın forming a judgmeat about the preten- 
stons of the historical school 1s to kngw what they mean 
to assert beyond what evtry sensible person admits 
“Tt 1s far from betg easy,” says Mr Keynes, “to gain a 
clear idea of the form to be assumed by economics when 
its ‘transformation’ has been effected’ His gentle re- 
proof may be contrasted with the slashing sarcasm of 
a recent writer who epplies to the hıstorięal school what 
has been said of the French, “that thgy don’t know what 
they want, and well wever be satisfied till they get it” 
MreKeynes, it must be adfnitted, is less incisive and epi- 
grammatic than some preceding writers upon method He 


“ve 1s 18s entertaining to those who already agree with him, 


but perhaps he 1s more likely to convert those who differ 
from him 
The parallel which we have attempted to draw between 
the present and the earlier work of the autho: would not 
be complete if we did not point out that he has done 
emore than merely consolidate the decta of the earher 
authorities He has not only gone over the beaten road, 
mending ıt in places, but also, diverging into a compata- 
tively fresh field, he has struck out a new path, or rather 
converted what was but a path into a highway We 
allude to his remarkable chapter on symbolical and dia- 
grammatic methods in political economy Following 
upon Prof Marshall’s great work, ın which these methods 
are so potently employed, Mr Keynes’s careful state- 
ment of*their uses 1s likely to obtaın general acceptance 
Most of the previous writers who had taken much the 
same general view as to the fictions of deductive 
reasoning had not considered that particular species 
of deduction which 1s effected through the channel of 
mathematical conceptions Some eminent theorists 
were perhaps silent on this head from motives of dis- 
cretion, knowing the hardnes® of readers’ hearts With 
others the cause may have been that which Dr Johnson 
assigned for one of the mistakes in his dictionary, 
“Ignorance, madam, pur@ ignorance” Jevons, indeed, 
is a conspicugus exception But his very zeal mated 
his advocacy, His personal connection with the cause 
impaired his authonty A plain man could hardly feel 
certain but that® the ew calculus was pot a plaything 
hike the “logical machine” Accordingly, when ın the 
courge of ap impartial summing up of the claims of 
different schools, Mr Keynes ıs far from condemning 
the mathematical method as trivial, his judicial utter- 
ances are likely tg have a considerable effect Very 


e° convincingly he dwells upon the appropriateness of mathe- 


matical gymbols to represent the mutual dependence of 
variables and other leading conceptions of political 
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economy ‘The pecular genius of the econ®mgical cal- 
calus 1s thus seized — ee ce: ak 


“Functions, while remaining numerically unknown, 
may possess known properties, and on the assumption 
that certain general relatior$ between quanties hold 
good it may be possible mathematically to deduce further 
relations that could otherwise hardly have peen deter- 
mifed ” G $ 


Aitogether, ıt 1s 2 matter for rejpicing that,the task rr 
connecfing and supplementing all the authorities on all ẹ 
the methods has devolved upon one so Widaly read, so ° 
impartial and exact On a subject which it ıs undesir- 
able to be,always reopening, ıt m@y be hoped that Mr 
Keynes’s@vork will piove final. It may be expected that e 
his second logical treatise will enjoy the same popularity 
as his first, for ıt deserves the Same rare etcomiym — 
that, if a reader ıs under the necessity of confining Rim- 
self to a single book upon the subject, the single book had 
best be that of Mr Keynes FYE 





OUR BOOK SHELF. 


Mixed Metals, or Metalic Alloys By A H Hors 
(L$ndon Macmillan and Co, 1890) 


THIS 1s a useful httle book, which will 1ender good seryice 
to the craftsmen for whom ıt 1s evidently intended, and 
by whom such a work was much needed, for, with the 
exception of the translation of Guettier’s “ Guide Piatique 
des Alliages” and Brannt’s “ Metallic Alloys,” there if 
no treatise on the subject, the information we possess 
being scattered through books and monographs wéich 
are difficult to obtain, . 

Mr Hhorns begins with a reference to Gellert’s “ Metaj- * 
lurgic Chemistry,” but he can hardly be familiar with even ʻi 
the English edition of Gellert’s work published ın 1776, 
he would have reframed from adopting the ttl® of 
“Mixed Metals” for his book if he had had Gellert’s clear 
indications as to the solvent action of metals on each 
other to guide him, supported as they are by Matthiessen’s 
later experimental evidence, which led him to define alloys 
as “solidified solutions” It ıs true that ın many cases, . 
when masses of fluid alloys solidify, certain groups of 
constituents “ fall out ” of solution, but there is no known 
mstance of a pure metal separating from the mass with 
which it was united, and remaining simply mixed It 12 
to be regretted that, for the sake of employing a term 
well known in the “ metal trades,” artisans should have 
an erroneous suggestion as éo the nature of alloys qon- 
veyed by the very title of a hand-book 

In dealing with the effects of elements on metals, the 
indications are not quite as definite as could be wished 
For instance, it ıs stated that “mugh arsenic 1s highly 
injurious” to copper, “making the metal hard and 
brittle”, ®ut what should be considered wych arsenic 
in a case of this kind? If certam metals wefe melted ‘ 
with gold, the ten-thousandth part of the added matter 
would impair the ductilityef the gold, and would render 
it impossible for the jewelleytg use ıt , but as regards the 
case in point—*the &€tion of arsenic on copper—a “trace” 
cf arsenic would greatly diminish the value of the copper*® 
for electrical purposes, nevertheless the presence of as 
much as I per cent would not be injunows if the copper ° 
had to be used for the fire-boves of locomotives 

The author contributes the results of some :mpoitant 
experiments of his own ın connection with the manufac- e 
ture and use of alloys of copper, nickel, and zinc, known 
as German sslver ‘The sections which relate to alloys of 
iron with other metals mew done, as are those in 
which phosphor-brorfze is dealt with What is needed 
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throughotit the volume isgfgller reference to authority, and 
graphic illustratfons*of the properties of alloys by means 
of curves The author may, however, be said to have 
fully justified his claim to have offered practical men and 
students a book which will enable them to gain “a mère 
intimate acquaintance with the nature and properties of 
metals in the alloyed state” than they have hitherto had 
for ready réferenee W Ç ROBERTS-AUSTENe 


%. e 
am rasses of the South-West Plates and Descriptions of the 


Grasses Bf the DesePt Region"of Western Texgs, New 
Mexico, and Southern Califorifa Part] By Dr Geo 


Vasey @ublished by Authority of the Secretary of 
Agriculture (Washington Government Publishing 
° 


Office, 1890 ) 5 
THIS work 1s issued by the United States DeBartment of 
Agriculture, and 1s’the twelfth Bulletin relating to botany 
which has been publsshed by the Department In this 
firse*part fifty uncoloured figures of the eharacteristic 
geasses of the south-west are given The drawings are 
made by Mr Wilham Scholl, and the botanical deter- 
minations and descriptions are furnished by the veteran 
chief botanist of the Department, Dr Geo Vasey The 
region of country immediately adjoming the northern 
boundary of Mexico, including the western part of Texas 
and the greater part of New Mexico, Arizona, and South- 
esn California, is one of great heat and aridity It 
18 mamly a region of elevated plains, intersected by 
mountain ranges which occasionally run into high peaks, 
and is drained by comparatively few streams In con- 
sequence of these climatic conditions the grasses become 
scanty, not in variety of species, but ın individual 
fuantity some of them being short-lived, springing up 
rapidly after the summer rains, and soon dying away, | 
others perennial provided with deeply penetrating roots 
whith enable them to bear the long droughts Nowhere 
do the native grasses form a continuous herbage, as in 
our English meadows and pastures The common grasses 
of the Northern and Eastern States aie nowhere to be 
seen This tract of country 1s getting more and more |! 
settled, and the most important agricultural problem 
before its inhaBitants 1s how to increase the production 
of grasses and forage plants on the arid lands It 1s very 
likely that this can best be done by bringing some of the 
native grasses into cultivation The present work 1s issued 
mainly to give aid in this direction A second part, con- 
taining fifty more plates, isin preparation , and this will 
be followed by a synopsis of all the grasses which grow 
ld in the distnct Amongst the natives which are 
specially recommended for tfal are Paszcum bulbosum, 
Stenotaphrum americanum, Hilaria mutica, Andropogon 
saccharoides, Boutelouea arıstordes, and B erzopoda There | 
1s æ native species of mullet, Setarza caudata | 





The figures are very characteristic, and accompanied 
by botanical dissections A large proportion of the species 
belong to Chlorideze, a tribe which is scarcely represented 
in the European flowa , and only two of them to Festucez, 
which contains the gieat mass of our European pasture 
grasses » @n the agricultural bearings of the question it 


“1s likely that the Department might consult with advan- 


t@ge Dr Schomburgk, Baron von Mueller, Mı Bailey, 
and other botanists as to what fas been attempted in Aus- 
tralia, which species havg esucceeded there as forage 


. plants, and which have been tried and failed 
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Prodomus of the Zoology of Victorea By Sir Frederick 
McCoy,MA,&c Decades 18,19,and 20 (London 
Trubner and Co, 1889) 


THESE three decades complete vo] u of this well-, 

illustrated natural history of Vigtoria Of the thirty 

coloured plates ın these parts, four are detoted to Rep- 

tiles, seven to Fishes, thleeto Mollusca, nine to Polyzoa, { 

two to Insects, four to Crustaced, and one to Echino- į 

° NO. 1123, vol. 43] - 
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derms Among tfe more noteworthy Speciel figgred may 
be mentioned—Cyclodus occepttalss, very rare in Victoria , 
the great red king crab (Pseudocarcinus gigas), trom 
lfe, Se¢za apama, Which, though one of the commonest 
species of cuttlefish, does not appear to have been 
figured læfore, Zi achinops caudjmacylatius, McCoy, a 
little fish which created a great sensation by appearing 
im large numbers, about the middle of October 1884,*off 
the piegs at Williamstown, if Hobson’s Bay, and being 
reported to the Commissidner of Customs as the young 
of the Californian salmon, mtroduced by Sir Samuel 
Wilson The publication of such figures as are to be 
found in these decades will not only help to prevent such 
mistakes in the future, but will also be a direct means of 
callmg attention to animals important from an econo- 
mic point of view Figures of Pyramets riea and o P 
kershawı, with their larval and pupal forms, are given , 
this latter species*1s very «losely related to our own 
‘painted lady,” the three lower spotg on the posterior 
wings ın the Australian form are of a bright cobalt blue 
in their centre, instead of black In the latter end of 
October and beginning of September 1888, this butterfly 
appeared in extraordinary numbers for two or three 
weeks, almost glarkening the sky wit their general flight 
towards the south-east, cove1ing the gear and decks of 
ships many miles Sut at sea, and filling the air on land 
from the northern parts of þe @blohy down south to 
Melbourne They were accompanied by a day-fymg 
moth (Agrotis spina) 


Annals of a Fishing Village Drawn from the Notes of 
“A Son of the Marshes” Edited by J A Owen 
(Edmburgh and London Blackwood and Sons, 1891 ) 


EVERYONE who has seen much of the marshlands is 
aware that to a lover of Nature they have a peculiar 
charm of their own, and that even now, when local ndi- 
viduality ıs everywhere being so rapidly effaced, there 1s © 
something characteristic in the manners and customs of 
the marshmen These special qualities are well brought 
out in the present volume, the substance of which, 
according to the editor, 1s “from the life,” although real 
names arenot given “A Son of the Marshes,” whose 
notes have been worked up by Mr Owen, has had ample 
opportunities of becoming familiar with every phase of 
Marshland, and there are in the “Annals” many 
passages which show that he is a keen and accurate 
observer y 


Solut:ons of the Examples ın Elementary Algebra By 
H S Hal, MA, and S R Knight, BA (London 
Macmillan and Co, 1891 ) 


THE authors of this book seem to have taken great 
trouble ın securing accuracy although we have worked 
out many of the examples taken at hazard, no errors have 
been brought to hght By tnaking a judicious use of the 
examples, the student will find himself materially helped, 
especially if he is studying the subject without the aid of 
a teacher We may also recommend this key to teachers, 
who will find muche of their ie saved by having it in 
their possession . 


British Ferns, and where Found By E J Lowe, FRS 
(London Swan Sonnenschein, %891 } 


Tuis volume belongs to the “ Young Collector Series,” 
and presents an ıpmense mass of caregilly-arranged 
information on the subject with which ıt deals The 
autho: has been a cultivator of British ferns since 1842, 
so thate he 1s thoroughly and practically familiar with 
them, and knows exactly what are Phe kinds of facts for, 
which a collector woufld be likely to look ın a work of this ° 
sort The book ends with a series of useful hfhts to fern 
cultivators e 

e 
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e LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by hes correspondents Nexther can he undertake 
to relirn, or to correspond with the writers of, rejected 
manuschopts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communtcatrions 


* Ahn Assumed Instance of Compound Protective Re- 
semblance 1n an African Butterfly 


2 

Hamanumida dedalus, Faby , génerally quoted by its better 
known synonym 4Ze7zca meleagris, has been recorded as a good 
instance of protective resemblance 

Mr Wallace (‘‘ Darwinism,” p 207) writes —“ A common 
African butterfly (Aver ica meleagi 7s) always settles on the ground 
with closed wings, which so resemble the soul of the district that ıt 
can aith difficulty be seen, and the colour varies with the soil m 
different localities Thus specimens from*Senegambia were dull 
brown, the soil bemg reddish sand and pron-clay , those from 
Calabar and Cameroons were light brown with numerous small 
white spots, the soileof those countries being light brown clay 
with small quartz pebbles, while m other localities where the 
colours of the soil were more varied the colours of the butteifly 
varied also He we have variation in a single species which 
has become specialized in certain areas to harmonize with the 
colour of the soil ” 

Now in the Transvaal this butterfly never setts on the ground 
with closed wings, and the only example sent from Durban by 
Colonel Bowker to Mr @rimgn was described as “‘ settled on a 
footp#h with wings expandell ” (‘‘ South African Butterflies,” 
vol 1 p 310). I have seen and captured a number of speci- 

e mengi this country, and always found them with wings expanded 

** and nearly always on greyish coloured rocks or slaty hued paths, 

with which the colour of the upper surface of their wings 

wonderfully assimilated. We have large tracts of bare ground 

of 4 reddish-brown colour with which the under surface of the 

wings would be in perfect unison, and for months I have watched 

to see a specimen thus situated and with its wings vertically 
closed, but without success 

If the reports as to ıts habits from Senegambia, Calabar and 

Cameroons are correct, and I believe for the last localities the 
authority was the late Mr Rutherford (but I do not possess the 
necessary reference here), then we not only have a change of 
habit with difference of latitude, but also what I have ventured 
to style a ‘‘compound ” condition of protective resemblance 
For we thus see that while m Senegambia, Calabar and 
Cameroons, where according to report the butterfly always 
settles with wings closed, and which ‘‘so closely resemble the 
soil of the distuict that ıt can with difficulty be seen, and the 
colour varies with the soil in different localities,” here in the 
Transvaal and Natal where ıt rests with expanded wings, its 
protection 1s almost equally msured by the assimilative colour of 
the upper wings to the rocks and paths on which ıt 1s usually 
found e W L DISTANT 

Pretoria, Transvaal, January 


Cultivation of India-Rubber, 


In NATURE of January 15, .n a note onp 355, a statement 
is quoted, to the effect that sgme few attempts have been 
made to cultivate mdia-rubper, but as yet not very successfully 
As, however, there are extensive flourishing plantations of Preus 
elastica in Assam, a short account of their origin and present 
condition may prove ywterestin 

After some preliminary enmen a small scale, the 
Goveinment of Assam in 1873 derenniiey to plant caoutchouc 
in the Charduar Forest at tne foot of tne Himalayas, north of 
Tezpur * Mr Gustav Mann, the Conservator of Forests, gave 
me the necessary igstructyons to start the work ın November of 
that year, and I remaine@ m charge of the plentation till Sept- 
ember 1875 The Charduar Forest has an essentially damp 
chmate, the average rainfall at the caoutchouc plantation having 
been g4 65 incfles during the years 1878-85, and during 1886-80, 
the annual rainfall was@listributed as follows — 





Winter Rainfay} 1886-87 1887-88 =, 1888-89 
November till March @ Inches 4 87 7 38 478 
o° Summer Rafail 1886 @ 1887 1888 
April till Ogtober » 9930 71 55 82 39 
Total 8 10417 7893 
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Data for the temperatme of ghe@ Charduar Forest are not 
available, but the, following average fig@res*for ten years, for 
Sibsagar, which hes to the south-east of Tezpur, across the 
Brahmaputra River, will give sufficiently approximate results — 


è Average annual temperature e 7734F 
Average monthly for January (lowest) 59% F 
Average monthly for July (highest) 83° 7 F 


Fhe absolute maximum, and minimum temperaQures for Sib- 


sagar are not given in the meteorological tables from which the +° 
above figures are taken, but, quoting from memory, they are {gpmea 


Tezpur about 95° and 42° respectively 


The relative humidity fèr Sibsagar averages 83 per cent, @ 


being lowest in March, 79 per cent, and highest@in January, 


September, and December, at 85 per gent It as certainly not 
less than this in the Charduar Forest, whgre the moist hot atmo- 
sphere in thęøsumme: moths resembles that of a forcing house 
The Chardhar Forest contains a vast numbér of woody species, 
both evergieen and deciduous, but chiefly the former, nearly 
pure woods of Mesua ferrea and Allinga excelsa prevail in the 
higher parts othe forest, and the undergrowth consists of d@arf 
palms, small bamboos, and evergreen shrubs, Cafea bengalenses 
being abundant ın places, whilst cane palms are found in the 
damper parts of the forest, and festoon the trees ın company 
with other huge chmbers A few enormous old rubber-trees 
are disseminated here and there throughout the forest icus 
elasteca has here been measured 129 feet bhigh, with a girth 
around the principal acrial roots of 138 feet, whilst the girth of 
its crown was 611 feet 

As rubber-trees cannot stand shade, and the seedlings dam® 
off untess fully exposed to light and well drained, the natural 
reproduction of fieus elastica generally takes place in the forks 
of stag-headed or hghtly foliaged trees high up in the crown, 
where seeds are left by birds, and from such a site tle aeriale 
roots ın process of time descend to the ground, and develop into 
a vast hollow cylinder around the foster stem, which is speedily 
inclosed and completely killed by the vigorous crown of the® 
epiphyte, which eventually replaces ıt in the forest In its 
epiphytic growth, the aerial roots of Ficus clastwa may fake 
several years to reach the ground, but, once well rooted, nothing 
can probably surpass it in its native habitat for rapidity of growth 
and vigour 7 

As, owing to the above mode of growth, rubber-trees are so 
sparely scattered ın the Assam forests, and ıt ıs therefores ex- 
tremely difficult to protect them from bemg tapped ın a wasteful 
manner, the plan of concentrating them m artifcial plantations, 
as proposed to the Government by Mr Mann, was carned out 
as follows — 

At first, attempts were made to propagate by cuttings, which 
struck readily, but ıt was soon discovered that rubber-seed germin- 
ates freely on well-drained beds covered with powdered charcoal 
or brick-cust, and that the seedlings, though at first small as cress, 
grew rapidly, and became about 2 feet high in twelve months, 
and wee much hardiei againgt drought than plants producede 
from cattngs The base of the stem of the seedlings swells out 
like a carrot, and this fact, no doubt, enables them to tide 
through tne dry season ın safety, for, mn spite of the humidity of 
the air, the nearly constant sunsfime from November till MAch 
1s trying to young plants 

In order to imitate Nature as much as possible, some strong 
seedling rubber-plants were placed in the forks of trees ın 1874, 
and by 1885 only a few of them had reached the ground and 
were growing most vigorously 

As this neethod, though much more economical than planting 
on the ground, gave such slow results, and it was fouffid easy to. 
produce plants in any quantity from seed, large nurseries were 
formed, in which the plants,are now retained until they are 
10 feet high, as smaller plants were browsed down by deer when 
planted out in the foret The®ptanting lines are cleared to a 
breadth of 40 feet in strips, separated by alternating strips of , 
untouched forest 60 feet wide 

It was found thdt the rubber-plants did not get sufficient light 
with lines less then 40 feet broad, whilst th@ strips of forest 
kept the soil and atmosphere moist, and afforded side shelter to 
the plants, forcing them to grow upwards, stead of branching 
out near the ground As this method involves considerable 

* expense in clearing the lines, and wastes the wood, which 1s fre- 
quently unsaleaple, Colofel, now General Keafinge, the Chief 
Commissioner of Assam, n 187g, Yirected that plantations of 
Ficus elasteca should also be made'm grass-land near Tezpur 


87°17 į It has been, however, found that layge rubber-trees ın Tezpur, 
e e 
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when tapped, yield scaicel ay rubber, the difference between 
them and the rubber-wees k the Charduar Forest being prob- 
ably due to the greater dampness of the atmosphere and soil in 
the latter locality, as compared with the Brahmaputra Valley 
An alea only of 8 acres was therefore planted out neai Tezpur, 
whilst the area of the Chardħar plantation in 1889, was 1106 
acres, and contained 16,054 plants, besides large nurseries with 
84,000 seedlings 
š Local Governmefits ın India, whiclg have to find funds fo®all 
s sorts of administrative purposes, are naturally inclined t® econo- 
mize, and Sig Charles Elipt, when Chief Commissioner of Assam, 
about ten years ago, proposed to stop further work on the Char- 
e duar plantation, Sut this was vigoroysly opposed by Dr Schlich, 
the Inspectdt-General of Forests, and at his advice, the Govern- 
ment of India directed tlee further extension of the plantation 
Appaiently, however, @ittle progress was made between 1881 
and 1888, when an gdditional area of 63 acres wAwplanted up 
Regarding the growth of the plants, the following figures, taken 
from Mr Mann’s report on the Assam forest administration 
for 1888-89, give the av@age height and girth, up to April 1889, 
of 3b trees in each year’s planting — ° 

















Average 1 Growth since last year 

Year when planted I _ 

| Height Guth Height | Guth 

= Sade aei E cee 
l Feet Inches | Feet Inches 'Feet Inches} Feet Inches 

e 1874-75 i 6r III II 5 | 6 I o 9 
1875-76 | 57 6 7 1! 5 2lo6eô 
1876-77 | 55 1 |7 5 | 3 z7zļo 6 

e «0877-78 | 53 | 5 1,5 3;0 7 
« 1878-79 46 2 4 614 o o 5 
1879-80 44 tO | 5 2|5 9] t 2 
1880-81 38 7 4 2 6 7 ° 8 

s l 
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Thus, we see that the present average annual growth in height 
and@urth, taken fiom 350 plants, are respectively 5 feet 2 inches 
¢ and 8 inches 
* „In the small Tezpur plantation, where there are now 794 
plants, all of 1874, the average height and girth are 47 feet 3 
inches and ro feet ro mches respectively, the average growth in 
one Year being 4 feet 4 inches in height 
The up-keep of the plantation consists chiefly in clearing the 
lines round the plants, but four years after planting the under- 
growth ıs well kept down by the shade of the rubber-trees 
Experimental tappings were made in 1883 and 1884 on 50 
natural grown rubber-trees in the Charduar Forest, the total 
yield being 438 pounds in 1883, and 206 pounds ın 1884, giving 
an average yearly yield of 64 pounds per tree. Further informa- 
tion regarding the yield of rubber fiom trees in the Assam forests 
would doubtless be procurable from the Assam Forest Office, as 
"vell as statistics of the cost of the plantations, which are not 
given in the papers at present before me W R FISHER. 
Cooper’s Hill College, February 18 
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Snow on the Branches of Trees 


FOLLOWING upon the remarkable ice-storm of which I wrote | 


you last month (NATURE, February §, p 317), we have had a 
wonderful and beauti®l display of the amount of snow which 
the branches of trees can bear There had been the beginning of 
an ice-stowa@on Sunday last, and on Monday, the $th instant, 
‘there followed aalamp but hight snow which fell rapidly ın a calm 
atthosphere The whole appearance of trees and air and sky 
was very beautiful Some of the@trees caught a large quantity 
of snow, fastened to the branches in a form resembling elliptical 
cylindeis, of which the lower Ines of the Manches were elements 
*I made some measurements on the extremities of droopmg 
branches of an elm-tree on our lower campug One twig with 
a diameter of o 23} inch sustaine@a mass of snow with diameters 
of 2 50 and 2 33 inches, a second, 0 151nch in diameter, carried 
snow the diameters of which were 2 30 and 1 93 inches, so that 
the area of the cross-sections of this snow was not far from 120 
and 153 times that of the twigs which supported it Two other 
measurements were still moe remarkable In one the twig was 
one-tenth of aneinch in diameter, and the mas’ of snow had 
diameters of 240 and 175 @nches, making the area of the 
sections 420 times that of the wood, 2nd ın the other, a twig 
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© II inch in diamet€r, carried snow with*diamettis,of 2 50 and 
2 05 inches, so that the area of the sections of the snoW was 424 
times that of the wood The snow was so loosely attached éo the 
branches that ıt seemedermpossible to make accurate measurements 
of the weight of the twigs and ef the snow which was piled up on 
them , but the ratio*of the weights was, of course, by no means 
equal to the ratio of the secttons—which wes practically that of 
the bulks—of the wood and the snow SAMUEL Hart 
Trinity College, Hartford, Conn, US A, 
. February 12 





Elementary Systematic Chemistry 


I Do not as a general rule approve of a reply to a review, and 
so far as regards the part of the notice which refers to the short 
Chemistry which I have lately brought out, I have merely to 
thank your reviewer for the hints he has given in the last para- 
graphs, and for the frigndly tone of his criticism e 

But his first remarks open up a wide field, which appears to 
me to form a legitinfate subjeg for discussion apart from the 
merits or demeitts of any particular text-book 

The discussion turns on the age at which if is intended to begin 
the study of chemistry I am all im favour of ‘‘children” 
playing with matter in all its forms , getting to know the appear- 
ance and properties of things in general , jus@as, indeed, very 
young children learn many useful facts from handling toys, and 
from the objectsewhich daily come under éheir notice But I do 
not acknowledge that playing with chemical materials consti- 
tutes a study of chem@stry To pursue Pha reviewer's simile, a 
child plays with language , he legrns To speak it, read it, and 
possibly write 1t reasonably well But when he begins to*seudy 
language, he must learn grammai I am equally im favour of 
learning a foreign language by conversation and by promisamous 
reading , but to 4zow French and German, we must study the 
classification and derivation of their words, their connection 
with each other, and the means whereby they may be combyned 
to form correct sentences 

Now my experience has been that the ordinary text-books of 
morganic chemistry convey a large amount of heterogeneous 
mformation—the facts groaped .n a certain order, 1t 1s true, but 
not ın such order as to lead the beginner to generalize and classify 
And indeed this 1s tacitly acknowledged by your reviewer in his 
remark, “The student who 1s already fawly acquainted with 
the subject will find the summary of properties, &c , of much 
use,” implying that such summaries are not easily obtamed 
from ordinary text-books The beginner ım chemistry acquires 
a vast amount of information on 1solated facts, gicat demands 
are made on his memory, and many students have formerly 
hinted to me that they find the study hopeless , there 1s so much 
to be remembered, and so little connection between the facts 
This short text book has been written with a view of removing 
this obstacle In ıt facts are classified, general methods are 
set forth, and the properties of compounds common to all 
members of a group are to be found together TIn the preface, 
I have emphasized these*views , but I did not intend to exclude 
the acquisition of general knowledge of matter, which may be 
acquired as thoroughly by this arrangement as by any other 

I am quite aware that a complete comptehenston of the 
periodic law 1s beyond the young student , but a boy of four- 
teen or fifteen will learn to understand ıt better by this method 
than by any other, and at fit he may accept the statement 
that experience (the experience of the writer, at least) has 
proved ıt to be the best way of presentjng the subject 

WILLIAM RAMSAY 


University College, Gower Stregt, W C ẹ February 20 
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Frozen Fish 


IT 1s not uncommon for small fish to be frozen fo ice in 
shallow water In 1838 I put some @f these frozen fish into 
tepid water, and @hey recovered In £852, in one part of the 
lake at Highfield House, there must have been hundreds frozen 
to the ice, but when it melted scarcely any dead frh were seen * 
they had either recovered or had been devoured by pike In 
1860 a number of gold-fish were hard fr€zen, but recovered in 
warm water 

When ice ıs transparent the fish seen leneath are apparently 
healthy , indeed, there always seem to be air-bubbles sufficient 9e 
to sustain the life of fish Py 

I never saw pike, carp, tench, perch, or trout frozen to 1ce 

Shirenewton Hl, February 22 E J Lowe 
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THE ZOÔLOGICAL STATION OF NAPLES 
AT the recent meeting of the British Association at 
Legds, much difficulty was expeiienced in obtaining 
the renewal of the vote for the occupation, by a British 
naturalist, ofa table at the Zoological Station at Naples— 
a grant which has received the sanction of the Commuttee 
* of ‘Recommendations of the Association for many suc- 
cessive years It was alféged, we believe, that the 
Zoological Station at Naples was used by those sent 
to it rather for educational purposes than as a place for 
o1lginal research, and objections were also raised, perhaps 
with greater force, to the policy of continuing to support 
an already thriving institution for an mmdefinite period 
Had it not been for the munificence of an individual 
membe: of the Association, Captain Andiew Noble, CB, 
F RS, who kindly offered to supply the debated sum of 
£100, the Association coaldenot havé continued, during 
the present year, tg send naturalists to work at the Naples 
Station 
So far, however, from being mainly used for education, 
as was affirmed by some of its criticizers, Dr Dohrn’s 
station at Naples (for, as Dr Dohrn 1s its founder, 
director, and propwetor, we may fairly call it by his 
name) 15, 1t may be truly said, almost entirely devoted to 
original investigations The investigators, no doubt, get 
a large amount of e@ucagon out of their work, but the 
leading idea at Naples 1s research All the minor works 
at the station are subordinated to this leading idea As 


“ee weNiave lately established ın this country an institution 


with nearly similar aims and objects—we mean the Labora- 
tory of the Marine Biological Association at Plymouth— 
it flay be useful shortly to review the state to which the 
mstitution at Naples has arrived after a career of twenty 
years, and to show an ideal to which its British imitator 
may, we trust, hope to attain after a certan period 

The Zoological Station of Naples consists of two 
buildings, connected by a gallery, and placed on the 
Chiaja, in the beautiful public garden which occupies 
part of the strand of the world-renowned Bay of Naples 
The lower portion of the larger building contains a 
long series of tanks arranged for public inspection, so 
as to give sightseers a sample of the fishes and other 
marine wonders of the Bay of Naples This portion of 
the bmiding 1s open to the public, at stated hours, at an 
admission fee of two francs, and produces a revenue of 
about 1000 a year to the institution The large tanks 





e 

which it contains are at the same time ver yseful as 
storehouses for the specimen? Pequiged by the students 
The whole of thé upper stories of the larger building, and 
the whole of the smaller building are devoted entirely to 
scientific purposes They cogtain the naturalists” work- 
ing tables and tanks, the hbrary, the studies awd apart- 
ments of the Director and other officials, and the rooms 
usad for the reception, preservation,, and estorage of 
specimens 

There is room in the buildings at 
fifty naturahsts’ “tables,” by whiéh 
not merely the table tel 
specimens and every other sort of accommodati@n required ° 
for work ın any branch of marine zoology The tables 
actually rented continyously from year to year (at £100 
each) are “bout twenty in number Qf these Prussia 
takes four, Baden one, Bavaria one, Saxony one, Hesse 
one, and Wurtemberg one, making, altogether, nine oc- 
cupied by th¢ various German Governments Of natpns 
foreign to Germany, Italy takes no less than seven, five of 
these being rented by the Ministry of Public Instruction, 
and two by that of Agricultuee Fiance, in view of 
national prejudice, and having zoological stations of her 
own, could perhaps be scarcely expected to subscribe to 
what 1s essentially a German institution , but Switzerland, 
Hungary, and Holland each take a table, and the Univer- 
sity of Cambridge occupies the only table rented in 
England, if, as now seems possible, that of the Butish 
Association willbe given up Besides these twenty “certain 
tables,’ others, varying ın number from eight to sixteen, 
are let every year These are taken by Russia, Relgium, 
Austria, Spain, and occasionally by some of the Italian 
provincial Governments On the whole, this second “ un- 
certain” series may be reckoned to number about ten orf 
an average of yeais Thus altogether thirty naturalists’ 
tables are let and tenanted, and produce a revenug of 
about £3000 a year to the institution 

A certam number of these tables are occupied through- 
out the year, but in the height of summer the workers are 
reduced to a mmimum, while in the early spring, perhaps, 
they attain then maximum number At such an åter- 
mediate period as November 18 last, whan the writer of 
this article had last the pleasure of visiting the establish- 
ment, eighteen naturalists were found to be in full work 
The following hst gives the names of these gentlemen, 
together with the names of the tables which they occupied 
and the objects of their various studies — 


term 1s “designated 

















Naturalists. Résidence Tables Occupied e Objects of Study á 
Dr G Jatta Naples Italy Monograph of Cephalopods 
Dr G Cano Sassarı F Crustaceans, system and embryology 
Dr C Crety Rome 5 Anatomy of Entozoa 
Dr F Monticelli e — Naples A Helmmthozoa, system and anatomy 
Dr G Mazzarellı 3 n Anatomy of Gastropods 
Dr 5 Pansını 7 Molfetta s Bacteriology s 
Dr Salviati Naples a rf 
Di M Verworn « Jena Prussia Physiology of Piotozoa and Coelenjprata 
Dr M Mendthal Konigsberg sy Anatomy of Nereidze ° ? 
Dr C v Wistifighausen Berlin iy Embryology of Annelids *e 
Di A Looss Leipzig Saaony General stifly of the fauna 
Dr J Loeb Strassburg Strassbuig Physiologica) qgperiments on Ceelenterata and 

° s orms 
Dr M Davidoff Muniche Zoological Station Monograph of Appendiculania . 
Mr W Melly Liverpool British Association eAnatomy of Sponges 
Dr J] Koningsberger Utrecht Holland Embryology*of Nemerteans gad Nudibranchs. 
Sr Rioja y Martin Madiid Spain General study of fauna 
Lieutenant Borja = * D 3 Conservation of marine animals 
Lieutenant Anglada nS a5 a z3 iy 
e e 





But tlfese were by no means the only naturalists at | Besides the eighteen reguler pccupants of the “tables,” 


work in the Zoological St&tion of Naples in November last 
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the following membèrs of the Station carried on scien- 
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Naples for a botikan 


f, but the adjginmg tank for e 
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tific wari? whenever leisure from their ordinary duties | the cost at which if ıs carried on, afd the means whereby « 





permitted them todo s$ #— 





Members of the Staff of the ' 
Zoological Station 


Subjects of Work 





l 
Prof A Dphn (Director) ' 
° 


"e Prof H Essig 


e 
e Prof P Mayer (Editor of ' 
d Publications% 


Di W Gfsbrecht 
Dr P Schemenz ¢Li- 
branan) 9 
Dr F Raffaele ° 
. e 


DEW Kruse 
‘Dr E Herter 
Dr Schobel 


Comparative embryology of Verte- 
brates e 
Anatomy and embryðlogy of 

Aanelids 


e 
Morphology of Vertebrates 
Monograph of the Copepoda 


Mollusks . monograph of the Ptero- 
pod? ° 

General fishery questions Deve- 
lopment of the skeleton ın Verte- 
brates 

Bacteriology . 

Physiology, chemistry 

Branchial apparatus of Selachians, 


microscopic drawing 








The whole number of naturalists that have occupied 
“tables” and worked at the Zoological Station of Naples 
esince its opening, some twenty years ago, 1s 575 Of 
these, 228 have been Germans, 127 Italians, 52 Emglish, 
48 Russians, 32 Dutch, 26 Austro-Hungarians, 23 Swiss, 
1& Spamards, 14 Belgians, and 4 Americans, while the 
e remaiming 12 were of various other nationalities Much 
of the good work that has thus been produced has been 
e scattered abroad over the world in aiticles contributed to 
different scientific periodicals But a portion of it, suf- 
ficiently solid to show its general character, has been 
pe@blished in a noble seres of memoirs on various depart- 
ments of the flora and fauna of the Bay of Naples, which 
enow extends to sixteen elaborate and abundantly llus- 
tiated quarto memoirs. These are — 


#1) “ Ctenophoræ,” by Dr C Chun, 1880, with 18 plates 
(2) ** Fierasfer,” by Dr C Emery, 1880, with 9 plates 
(3) “ Pantopoda,” by Dr A Dohrn, 1881 with 17 plates 
(4) ‘ Die Corallinenalgen,” by Graf zu Solms-Laubach, 1881, 
with 3 plates 
(5) “I Cheetognathi,” by Dr B Grassi, 1883, with 13 plates 
(6) “Die Caprellhiden,” by P Mayer, 1882, with 10 plates 
(7) ‘‘Cystoseire,” by R Vahante, 1883, with 15 plates 
(8) ‘‘Bangiacee,” by Dr G Berthold, 1882, with r plate 
a (9) “Le Attime,” by A Andres, Vol I, 1884, with 13 
plates e 
(10) '*Doholum,” by Dr B Uljanın, 1884, with 12 plates 
(x1) ‘Polycladidea,” by Dr A Lang, 1884, 2 Parts, with 35 
plates 
*(12) “Die Cryptonemraceen,” by Dr G Berthold, 1884, 
with 8 plates 
a5 13) cr nee Koloniebildenden Radiolarien,” by Dr K Brandt, 
i with 8 plates 
( 14) “Polygordus,” by Prof J Frarpont, 1887, with 16 plates 
(15) “Die Gorgoniden,” by G v Koch, 1887, with 10 plates 
(15) šie Capitelliden,” by Dr H Eusig, 1888, 2 Parts, 
* with 37 plates 


e 

Besides these memoirs, eht successive volumes of a 
yearly journal entitled Afzitheslungen aus d zoologeschen 
Station zu Neapel confaming snfaller econtributions to 


* science, have been published during the past twelve years, 


and, since 1879, a Zoologische Jahi eskeriıcht, containing 
a summary of the advances made ın the different branches 
of zoological knowledge during each year, has been regu- 
larly issued In these three undertakings we have ample 
testimony to the great amount of work carried on at 
Naples by Dr Dohrn and his coadjutors, and to thè 
excellent results which they have arrived, at 

Having described the nature of the business transacted 


at the Zoological Station at Naples, let us now consider 
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the necessary funds are obtained Taking th expendi- + 
ture of the last three years as a basis, we find, fromefigures 
kindly supphed toeus by Dr Dohrn, that about £2400 
are required forthe general expenses of maragement— 
that 1Sy for stotking the tanks, preserving specimens, 
keeping up the laboratories, machinesy afid pumps, pro- 
viding additions to the library, and paying taxes anc 
other outgoings A similar sam of about £2400 1s spent on 
the salaries of the officgals, the higher officers (twelve in 
number) receiving from £220 to £72 per annum, and the 
lower grades (34 ın all) ranging from £72 to £15, the 
last-mentioned sum being the wages paid to boys 

These are the two most serious items on the outgoing 
side, and make together £4800, besides which about 
£1300 are required for interest on the debt and sigkang- 
fund, £200 for dtcumulation towards a pension-fund, 
which was commenced two years ago, and £100 for the 
publications, which cost about £1400 a year, and only 
produce a return of about £1300 ‘hus the total yearly 
expenditure of the Zoological Station at Naples, as at 
present carried on, may be reckoned gt about £6400 
To meet these annual requirements an income which has 
averaged about £4800 during the past thee years 1s 
available “s already stated, tĦe receipts from the 
admission of visors amount to about £1000, while the 
thirty tables, let at £100 a year fer each table, produce a 
revenue of £3000 Besides@these principal itemg, the 
sale of specimens preserved at the Station produces about 
4700, and that of waste materials of various sorts agpther e 
#100 Thus the whole income derived from the institu?* 
tion itself reaches only about £4800, and the Station 
would be cammed on at a considerable annual loss were ıt 
not for the magnificent subsidy of £2000a year granted 
to its support by the German Empire, which just covers 
the deficiency This is a good example of the liberal 
way in which science 1s encouraged and supported in the 
“ Fatherland,” and ıs the more noteworthy because the 
object of its well-bestowed bounty in this instance is 
localized on foreign soil, and, though established and 
carried on by a German citizen, 1s by no means restricted 
for German subjects We may appropriately contrast this 
with the conduct of the Government of our owa country, 
which, in the case of the corresponding institution at 
Plymouth, situated in England, and founded and carried 
on mainly if not entirely for the benefit of British subjects, 
could only be persuaded to grant a subsidy of £500 a 
year for a limited period of five years PLS 





ATTRACTIVE CHARACTERS IN FUNGI 


O* the recent introduction of this subject into the 

columns of NATURE ıt was understood, if not 
so expressed, that the mquiry was to be practically 
limited to the Hymenomycetal fungi, with the view of re- 
stricting 1t within a definige compass, and preventing too 
discursive a discussion The limit was a very natural one, 
and included the best known and most appropiate objects 
for exhibiting the presumed attractiveness Allusions have 
been made to another remarkable group, the Phallozdez, 
but facts applicabte to this group would gcarcely serve as 
illustrations of the Agarzcinz | Moreover, it must be 
admitted that with the Phadlorde: the difficultses in the 
way of arriving at a conclusion are small Strong fcetid 
odour and bright coloration are features almost universal, 
the object of which may fairly be accepted as attractive, 
to the end that the minute spores may be distributed, and 
the continuity of the species preserved “On this point 
nothing has been adduced beyon& what ıs contained in 
Mr Fulton’s communication in the Annals of Botany for 
May 1889, on “The Dispersion ofthe Spores of Fung: 
by the Agency of Insects ” = 

As regards the Hysenomycetes—that 1s to @ay, fungi of 
the mushroom type, with naked spores—the question ap- 
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peared to gesowe its@If mto this Are such characters 
as colour, odour, &c , attractive, and if so to what mem- 
bers ofthe animal kingdom, and for what purpose? In- 
cidentally, and apart from this, the sede issue has been 
raised whefher other characters, such as yiscidity, incon- 
spicuous coloration, &c, are not in some sense protec- 
tive, for ıt has not Been utged, nor do we think there was 
any ground for urging, that such Jatte: characters were 
attractive, except perhaps the~allusion to Agaricus radt- 


catus by Mr Worthington Smith, avhich does not seém to | 


be at all conclusive 

Although not expressly stated, there seems to be an 
undercurrent of feeling amongst some correspondents 
that colour and odour are attractive to insects for the 
purpose either of fertilization or the dispersion of spores 
This ay be so, but there ıs no evidence, ın the facts 
elicited, to support 1t—nothing to showthat the attractive 
species are more in need of, extraneous aid than un- 
attractive And, as to the subject of fertilization, the 
mystery 1s still unsofved, whether or no any special act 
of fertilization takes place, and .f so, whether each in- 
dividual spore isgfertilized, or whether there ıs a fertiliza- 
tion of the young plant in the embryonic condition, or 
in its earliest stages, as some have contended, rendering 
all its spores fertile “This subject has beên discussed 
over and over again during the past @alf-century, and 
has not been left, a® ome correspondent seems to think, 
disregatded Dr Karsten, th 1860, and M Oersted, in 
1865, held that upon the threads of the mycelium the 
*maleend female elements combined ın the production 
of the rudimentary cap which developed into a fertile 
individual On the other hand, Bullard, Corda, Hoff- 
manr and others, both before and after this, contended 
for the fertilization of the individual spores by the cysti- 
dia Mr Worthington Smith supported this view, based 
upon experiments with Coprinus radiatus, and declares 
himself of the same opinion still It is impossible to 
ter upon the details here, but this carefully written 
memoir by Mr Smith merits attentive and unprejudiced 
perusal The cystidia are borne upon the gills of the 
Agarzcinz, side by side with the basidia supporting the 
spores Insect agency 1s not essential for direct fertiliza- 
tion, but, for cross-fertilization, some such aid would be 
necessary, assuming the theory of fertilization by the 
cystidia to be established Here, again, another sugges- 
tion must be taken into account, for Mr Smith con- 
tends that usually the cystidia fall out from the gills, 
and are sdattered upon the ground beneath, and the fer- 
tization of the falling spores takes place upon the 
ground, and not during the time that both spores and 
cystidia are attached to the gills If this be the case, 
it explains why no foramen has been detected in the 
spore membrane, except the hilum of attachment, and 
suggests that through the hilum communication 1s esta- 
plished between the cystidia and the spore contents 
On the other hand, fertilizatiog usually takes place, in 
most organisms, at an early stage of the ovum, and not 
at its apparent maturitypgand full coloration It 1s not 
improbable, if fertilization takes place after the spores 
and cystidia have fallen to the ground, that the visits of 
insects, &c, to ghe gills may assist Ñ releasing both 
organs and causing their precipitation, and, consequently, 
promoting fertihzation This hypothesis being true, a 
viscid stem would be Of service to retain many of 
the spores and cystidi€ attached until fertihzation 1s 
accomplished, so also would a woolly or hairy stem As 
a rule,,we imggine that the brightest coloured species 
(Russula, for example), have neither a viscid or woolly, 
but a dry and smooth stem, whereas a proverbially dull- 
coloured sub-gemus, such as Jwocyde, includes a,great 

mber of species wit a rough scaly stem We cannot 
Pretend to discuss here the strengther weakness of thes 
theory of feStilization, only to suggest, on the assumption 
of its being accepted, the pyobable advantages of insect 
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visitations, and consequently of attractive chaąyacters 
favouring such visitations e s 
Closer habits of observation, and a larger number of 
observers, ıs the only hope for acquirmg a more perfect 
knowledge of this subject, and this may be stimulated by 
some suggestions offered in the®course of this discaission, 
ifidicating the direction mn which observation is calculated 
i to produce favourable results However plausigle it may 
appear to,hint that bright @olours in Agarics are dttractive, 
we fail to recognize any evidence that such 1s the case 
Do insects visit Agarzcus*muscari@#s more persistently 
' than they do Agaricus pantherinus, or Russula rosacea 
more than Russula consobrina ? . e 
The persistency with which 1eferegce 1s made to the 
supposed passage of fungus spores thrgugh some animal 
host, ın ordgwto produce? fertility, provokes as persistent 
a denial that there are facts to support such an hypo- 
| thesis, and compels us to insist that such a supposition is 
| untenable, and 1s not accepted nowadays by mycologists, 
, however much it may have been tolerated in the pas 


| Apart from the question of the attractive colours of fungi, ° 


we are reminded of mstances ın which colour, in the 
Hymenomycetal fungi, ıs evidently protective, although 
these are not numerous Cantharellus carbonarius, as its 
name suggests, grows upon charcoal, or charred ground 
where charcoal has been burnt, and its smoky black cap 
so nearly resembles the soil that 1t may easily be over- 
looked. There are also two small species of Codlyéva, 
usually found growing together on burnt ground Agaricus 
atratus and Agaricus ambustus, with dingy blackish- 
brown caps, which render them very inconspicuous , Orfe 
of the most common of fungi on charred ground 1s 
Agaricus (Flammula) carbonarius, with a brown cap, so 
viscid that it 1s nearly always disguised by a coating of 
fragments of bunt soil and charcoal which adhere to it 
The lttle Agarzcus (Pleurolus) acerosus grows on the sı 

of wet wheel-ruts ın woods, and has such a dingy grey 
cap that ıt must be sought very carefully to be seen 


Whenever we have found Agaricus (Psatlota) hemor- * 


rhotdarius, it has been partly Varied in clayey soul, and 
the whole fungus and soil so nearly of the same colo@r 
that even a practised fungus-hunter could easily pass 
without observing it Agaricus (Tricholoma) vaccenus 
growing amongst pine-leaves would be mistaken for a fir 
cone, and Agaricus (Tricholoma) wnbricatus 1s remark- 
ably inconspicuous amongst dead pine-leaves and old 
fi1 cones , and every mycologist knows how very difficult 
itis to seethe httle Hydnum aurzscalpium amongst old 
fir cones Agaricus (Tricholoma) sordidus, with its dingy 
brown pileus, is almost indistinguishable on old dung- 
hills, Agaricus (Collybta) fustpes, which grows at the 
base of rotten stumps, 1s wholly of a dark chestnut brown 
colour, and, when wet, is not readily seen, unless specially 
hunted after Agarecus (Collybia) vertirugts can scarcely 
be distinguished from the dead bracken on which it 
grows Some ofthe pretty httle species of Mycena are 
very difficult to find, because they reserpble ım colour the 
dead leaves and twigs amongst which they flourish The 
small formseof the bight tawny Agaricus (Galgra) hyp- 
norum, with their conical caps, resemble the calyptra of 


tZznarius, although possessing bright colours, are so in 
harmony with the bright unts of the freshly-fallen 
autumnal leaveseamomtgst whicl¥they grow, that they are 
hardly distinguishable The colour of Paazdlus panuozdes 
1s Just that of the sawdust it inhabits These are only a 
few imstances to which our memory reyerts at the 
moment, but there are many other examples which might 
be cited, if these were not sufficient, to show that, 
although some fung: exhibit a very bright and con- 
spicuous coloration, there are others which harmonize 
with their surgjounding$ to such an extent as to be 
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practically inconspicuous e 
There 1s another class of phenomena which might be 
r (J . 
e ë ‘ . 


the moss they grow among Many of the species of Cors, 
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alluded to in passjng, Ari this consists of what could 
almost be termed imitative resemblances, between species 
othe: wise remarkably distinct from each other We do 
not allude to fancied resemblances, but deceptive, re- 
semblanges, so close as to Yeceive even fungologists, until 
they apply the test of a scientific examination 
these are alluded to by Mr Plownght in his paper on 
“Mimicry*in Fungi” The refowned orange manta 


°e 
Agaricus (Amanita) cesareus), which is so much praised 


as an escient on the’Continerft, but is not an indigen- 


© ous species, resembles closely *the poisonous Agaricus 
(Amanita mfscarius, not only in colour and size, but 


also in the volva at tee base of the stem, and the laige 
pendulous rng The edible 4g (Amanzta) rubescens, one 
of the safest and best of our white-spored sBegies, has a 
counterpart in At g (Amanita) panthertnus, which has the 
reputation of being poisonous, and so closely like theedible’ 
spgcies as tobe hableto be confounded by theynexperienced 

Then, again, the typical mushroom Agaricus campestris 
has its resemblance in the unwholesome Agaricus mela- 
spermus, and another species, dgarzcus (Hebeloma) fastz- 
ézi2s, which Mr Smith reports came up in great numbers 
upon a mushroom bed, on one occasion, and might have 
caused a disastrous result had not the fact been detected 
by an adept A no less remarkable similarity 1s that 
between Lactarius delecoosus, an excellent esculent, and 
the deleterious Lactarius tornunosus the latter, we know 
from experience, 1s sometimes not to be distingimshed 
from the former when growing, and not until gathered 


a ard examined We have gathered two or three times a 


very mild pleasant species of Russula which 1s perfectly 
mmnocuous, which in size, and its deep 1ed colour, cannot 


* e be distinguished from the acrid and dangerous Russula 


rubra, and yet we can detect no difference between them, 
exept in taste The false chantarelle (Cantharellus au- 
ranittacus) has a bad reputation, and yet it simulates the 
edible chantarelle (Cantharellus cebarzus) sufficiently to 
caution novices against confounding them Whether its 
ill name has good foundation or not, Lactarzus aurantiacus 
so*nearly resembles large specimens of Lactarzus maitis- 
szmus, whichgs mild and good eating, that mycologists 
themselves have often confounded them, Then, again, 
there are other imstances ın which imnocuous species 
closely resemble each other, as Agarecus (Cletocybe) deal- 
batus and Agaricus (Cletopfzlus) orcella, but the former 
has white spores and the latter pink, and both are edible 
On the other hand, Agaricus (Cittocybe) Sadler: is the 
counterpart of Agaricus (Hypholoma) capnordes, and 
e neither of them is fit to eate These comparisons might 
be extended considerably, even to species systematically 
far remote from each other, but the above will suffice to 
show that good species shave their counterparts, or 
imitators, ın bad ones, and that both good and bad may 
have analogous resemblances ın other distinct species 
We have purposely restricted ourselves in these ob- 
servations to the, Hymenomycetal fungi, but if Prof 
Saccardo is correct that there ıs sull to be found a 
Clavaria ophzoglossordes with all the external features of 


- Cordy@ps ofheoglossotdes, and also a Clavaria nigrita 


which 1s the counterpart of Geoglossum nigritum, then 
we have two remarkable insgances of species with naked 
spores simulating species jn far-removed genera with a 
widely different structuré and fructficatien, bearing large 
sporidia inclosed in ascı But in dealing with these 
groups we are in constant danger of gustaking conidial 
forms of ascigerous species for autonomous fungi, and we 
cannot help such a suspicion in these instances 
The whole subject is one of considerable interest, but 
surrounded by difficulties Facts accumulate slowly 
because intelligent observers are few amongst the lower 
orders of Cryptogamia , still every decade of years exhibits 
some advance, although there 1s insufficient material for 
safe generalization at present tis well to keep in view 
7 what has been writtengon the subject, and to that end we 
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subjoin references, which may be consulted by hose who 
are interested sufficiently to take the trouble “ Mamnicry 
in Fungi,” by W G Smith, in Gardeners’ Chronicle, 
November 16, 1872, and Bebruary 10, 1877 ,, also by M 
C Cookg, in Grevillea, vol 1x, June 1881, p 151, and 
C B Plowright, m Grevzllea, wol x? September 1881, 
p 1, and March 1882, p 89 
td 
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AN AUTOMATIC LAMP-LIGHTER 


IN illustration of a paper on selenium, read at a recent 
meeting of the Physical Society (NATURE, vol, xlin 
p 262), I exhibited an electric lamp which was connected 
with a selenium-cel and a relay in such a manner that the 
lamp was automagically turned on in the dark and ex- 
tinguished by the action Æ light The details of the 
arrangement were, however, not descrebed, and I propose 
to give here a few paiticulars for the assistance of those 

who may wish to repeat the experiment 
A scheme of the connections 1s showr?in the annexed 
diagram It will be seen that there are three circuits. 
°, 
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The first includes a battery A, of 24 small BReclanché 
cells, the selenium-cell H, and the magnet coils of the 
relay R A Post Ofĝce tangent galvanometer G, capable 
of measuring milliamperes, ıs a convenient but not in- 
dispensable adjunct In the second circuit 1s a Leclanché 
cell B, one pole of which is connected through the 
terminal T with the tongue of the relay R, and the other 
through the magnet-couls of the electro-magnetic switch 
K, and the terminal s, with one of the platinum stops of 
the relay The third circuit contains the lamp-battery C, 
the incandescent lamp L, and thg tongue and stop of the 
electro-magnetic switch K The three simple switches, 
X, Y, Z, are useful for breakigg any of the circuits 

The selenium-oell H has a resistance in the dark of 
about 50,000 ohms, which ıs dimmushed to one-half, or 
less, by the action of diffused daylight, or by the hght of 
an ordinary gas jet at a distance of 1 foot, The relay R 
is a “standarg relay,” as used fa the Postal Telegraph 
service Its tongue, connected with the terminal T, 
oscillates between two adjustable platinum stops, which 
are connected respectively with S and M° (For brevity 
we will call these the S stopand thé M stop) It contains 
four magnet-coils which, as the instrument is sent out 
by the manufacturers, may be comnected either all in 
parallel or two in series and two ın parallel For thf 
present purpose it 1s desirable that the cot should be 
joined up all ın series, thus greatly increasing the sensi- 
tiveness of tle instrument to small currents at an 1m- 
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materiale sacfifice of rapidity of action This can only 
be gee by altering the permanent connections under- 
neath the stand of the relay The terminals D’ and u’ 
are joined to each other by a,brass strap Care must be 
taken to join the terminal D to the zmc pole of the bat- 
tery The electrpmagyetic switch K 1s simply att ordmary 


electric bell relay ıt is used ın order to avoid passing | continent 


a strong current through the delicate relay R The lamp 
Lis an 8-volt lamp of 5-candle power The battery C 
consists of 5 bichromate or Grove cells, secondary cells, 
if available, would of course be much better 

The connections beng made as above, it only remains 
to adjust the relay The platinum contacts must be clean 
and smooth, those in my instrument arè occasionally 
cleaned with a watchmaker’s “dead smooth” file, and 
thew rubbed with a bright kmittingneedle The two 
stops are screwed up until there is,only just room for 
the tongue to move betwech them The milled head F, 
15 first turned clocle-wise, so as to make the tongue press 
against the M stop, and then (the selenium cell being in 
the dark, or only feebly illummated) ıt 1s slowly and 
cautiously turfed counter-clockwise, until the tongue 
passes over to the S stop, which causes the lamp to 
be switched on If ow the selenium celleis exposed to 
a sufficiently strong light, the tongue moves back to the 
M stop, owing tq the imcreased current through the 
magngt-coils, and the lam goes out It 1s possible to 
adju&St the relay so that the lamp 1s hghted automatically 
whenever the external iJlumination falls below any desired 


“we dege of intensity, and the adjustment when once ‘pro- 


perly effected, will remain perfect for days or weekstogether 

The selen1um-cell 1s made by winding two fine copper 
wirés, which serve as electrodes, very close together 
around a slip of mica, one surface of which is afterwards 
coated with a thin film of selenium I have given full 
instructions for the manufacture of these cells in NATURE, 
gol xam p 58,and need not repeat them here The 
cell used for the lamp experiment measures 2} inch by 
¿4 mch, the gauge of the coppe: wnes 1s No 36, and 
each wire makes 20 turns to the inch The resistance of 
the cell in the dark 1s about 52,000 ohms 

The experiment may be shown by placing the cell near 
a window, and closing the shutters, when the lamp imme- 
diately lights up, gog out again as soon as the shutters 
are reopened When daylight ıs not available, the effect 
may be exhibited in a scarcely less striking way by 
alternately screening and exposing a gas burner placed at 
a distance of a foot or two from the selenium, or by 
turning the gas up and down Thg following test illus- 
trates the sensitiveness of the arrangement The relay 
was adjusted so that the lamp circuit was just closed 
when a standard candle was burning at a distance of 
74 inches from the selemum-cell The candie was 
moved slowly towards the cell, until the distance between 
them was reduced to 6} inches, when the increased 
idlummation caused the lamp circuit to be broken The 
candle was then moved back, and when the distance was 
once more 7} inches, the circuit was agam closed By 
moving the candle backwards and forwards over a range 
of about I inch, the circuit could be elternately closed 
and broken as often as desired The extreme difference 
in the str¢ngth of the currents passing through the selenium 
under these changes of illumination was shown by the 
galvanometer to bé rathfr less than o xı miljiampere 

Though the apparatus does not at present claim to be 
anything more than a pretty scientific toy, 1t 1s possible 
that ıt may tuth out to be of some pr&ctical utility To 
demonstrate its capalslities, I one day left the selenium- 
cell near the window, with the batteries joined up At 
about4 pm, just whe 1eading was becoming impossible 
ghrough failing daylight, the lamp (which I had in fagt 
forgotten al, about) was automatically turned on 
SHELFORD BIDWELL 
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REMARKABLE ANCIENT ‘SCULPTURES 
FROM NORTH-WEST AMERICA! 
Ms JAMES TERRY hagjust published degcriptions 
and photographs of some of the most remarkable 
works of prehistoric man yet discovered on the American 
The title of his paper ıs sufficientéy startling, 


but ıt x fully borne out by the beautiful full-size and halg” 


sıze photographic prints with which itis lustrated They 


represent three rude, ygt bold, characteristic, and even e 


hfe-lke sculptures of simian heads, exe@uted in basalt e 
One of these belongs to the author, oneto Mr [ Condon, 
and the third to Prof O C Marsh, who referred to 1t, ın 
his address, “On Vertebrate Life fn America,” in the 
followinge rms — On the Columbia River I have found 
evidence of the former existence of inhabitapts much 
superior to the Indians at present there, and of* which no 
tradition remmins Among many stone carvings which I 
saw, there were a number of heads which so strongly 


, resembled those of apes that the likeness at once suggests 


itself Whence came these sculptures and by whom 
were they made?” Unfortunately we have no detailed 
information as to the conditions under which these speci- 
mens were found, except that “they would be classed as 
‘surface finds; from the fact that the shifting sand-dunes, 
which were largely utilized for burial purposes, are con® 
tinually bringing them to the surface and exposing them ” 
This gives no indication of their antiquity, but 1s quite 


compatible with any age which their other characteristics 
Ta 


may suggest 

The size of the heads varies from eight to ten inches in 
total height, and from five and three-quarters to six anda « 
half mches in width The three are so different from each 
other that they appear to represent three distinct animals , 
and, so far as I can judge, they all differ considerafly 
from the heads of any known anthropoid apes In par- 
ticular, the nostrils are much farther from the eyes ang’ 
much nearer to the mouth than ın any ofthe apes In 
this respect they are more human, yet the general fowm 
of the head and face, the low and strongly-ridged fore- 
head, and the ndges on the head and clfeeks seem to 
point to a very low type of anthropoid In a letter to 
Mr Terry, Mr Condon suggests “that they were copied 
from the figure-head of some Malay proa that may have 
been wrecked on the coast ,” but such a supposition 1s quite 
inadmissible, since nothing at all resembling these heads 
is ever carved on Malay proas, and there is no reason to 


believe that if such a carving, did come into the possession e 


of the natives they would ever think of copying it in stone , 
while these sculptures were found two hundred miles 
from the coast on the east side of the Cascade Moun- 
tains r s 

Taking into consideration the enormous antiquity of 
the stone mortars and human remains found in the 
auriferous gravels of Califorma buried under ancient lava 
streams and associated with a flora an@ fauna altogether 
different from that of any part of America at the present 
time, Mr 
bable Itis, “ either that the animals which these carvs, 
ings represent once existed ın the Columbia valley, or 
that, ın the remote past, a mfgration of natives from some 
region containing these monkeys reached this valley, and 
left one of the vivid rmpressions of their former surround- 
ings 1n these imperishable sculptures” The latter alter- 
native appears të me, for many reasons, to be highly 
improbable , and though the former will Seem to many 
persons to be still more 1mprobable, I am inclined pro- 
visionally to accept it 


e ALFRED R WALLACE 
s 
* “ Sculptured Anthropad Ape Heads found ın or near the Valley of the 


John Day River, a tributary of the Colufhbia River, Oregon ” By James 
Terry (New York, 1897 ) S 


e . . 


erry’s own conclusion appears the fn@re pro- , 
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<. o NOTES. completing the zoological manne station of Cette his labora- 


THE celebration of the jubilee of the Chemical Society was 
ın every way most successful At the meeting at Bmlington 
House, gn Tuesday afternoom, admirable addresses were °de- 
livered, and the conversazione at the Goldsmiths’ 
evening wag attended by about 800 guests, including many 
eminent méh of science The Fell&ws and their frends dined 


* together on Wednesday | We shall have more to say about the 


* genealo meeting of the Academy on May 5 


celebration hext week à 


THE folypwiftg have been apyfounted to preside over the 
Sections at the Cardiff meeting of the British Association in 
August next —A—Nathematics and Physics, Prof O J 
Lodge, FRS , ¥—Chemistry, Pr8f Roberts Magten, CB, 
FRS , C—Geology, Prof Rupert Jones, FRS , D— 
Biology, Mr Francis Qarwin, F R S , E—Geography, Mr E ° 
G eRavenstein, FR GS , F—Economics, Reg Dr W Cun- 
ningham, G-~Mechanical Science, Mr T Forster Brown, 
M Inst CE , H—Anthropology, Prof Max Muller 


THE fist soré of the Royal Society this year ıs to be held 
on Wednesday, May 6 ‘The date of the conversaszone, to 
which ladies are invited, is not yet fixed 


M JEAN Servais Sras is to have a jubilee next May The 
Royal Academy of Belgium purposes to stuke a gold medal on 
the occasion of his fiftieth anmversary as a ‘‘ membre thulane 
de Ja Classe des Sciences,” and to present it to M Stas at a 
Conesponding 
Societies will also probably send congratulatory addresses 


+ ON Monday afternoon a numerous and influential meetmg was 
held at the Mansion House m support of the University College 
ang King’s College Extension Funds The chair was taken by 
the Lord Mayor The Bishop of London moved a resolution 
to the effect that ıt 1s essential to the welfare and dignity of 
London that its institutions for University teaching should be 
mayntained at the highest standard and in the utmost efficiency 
In another resolution, moved by Lord Reay, the meeting was 
reminded that {he two Colleges had deserved well of London 
and meted liberal support Mi W H Preece, FRS, 
supporting this 1esolution, spoke of science in its relations to 
trade and industry It was only a few days ago that, in common 
with the Lord Mayor, he was present at the inauguiation of a 
system of lighting the City of London which would surpass 
p what was done in any other city of the world It was of the 
highest importance that Londoif should not be behindhand as 
compared with our provincial fi ends or our foreign competitors 
London, however, was at some, disadvantage compared with the 
other gieat cities—it was so’ vast that the local spint was 
practically inoperative, and ıt possessed no Whitworths, o1 
Masons, Firths, or Owens, to leave all their wealth to education 
Germany and Switzgrland had made lavish outlays, and the 
United States weve founding institutions which were the wonder 
of the age e In all the Universities of the United® States large 
* numbers were @eing taught ın the practical classes, and it was 
Sur bounden duty that ın this war of competition between the 
different nations of the world We should be able to hold our 
own The third resolutiong Moved by Dr „Erichsen, was as 
« follows —‘‘That a committee be formed, under the presidency 
of the Right Hon the Lord Mayor, to recgive subscriptions in 
support of the gxtension funds ‘Sf the two Colleges, consisting of 
the committee of the University College Extension Fund, under 
the chairmanship of Loid Reay, and of such governors and 
other members of the council of King’s College, under the 
chairmanship of the Bishop of London, as te Bishop may 
appoint ” . 


PROF ARMAND SABATIER, the well-known zoologist of 
, Montpellier, 1s aj present collecting money for the purpose of 
e 
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tory will certainly be one of the most usefulin France, thë fauna 
there being very abuntlant and varied It would be difficult to 
conceive of a station more favdurably situated Frresif waters are 
plentiful,ebiackish waters very abundant, in the angs of the 
vicinity, ın the harbour many forms are found which do not 
thrive or are seldom met with on the shore, and there 1s open 


water dose by 7 


A SHORT Bill relating to technical instruction has been 1mt10- 
duced into the House of Commons by Sir Henry Roscoe He 
proposes that a local authortty shall be enabled to make such 
provision in aid of the technical or manual instruction for the 
time being supphed m a school or institution outside its digtrict, 
as may, in its opimion? be necessary for the requirements of the 
district ın cases where similay provision cannot be so advan- 
tageously made by aiding a school or Jnstitution within its 
district In the same way a local authority may provide, or 
assist ın providing, scholarships for, or pay or assist in paying 
the fees of, students ordinarily resident in its @strict, at schools 
or institutions within or outside that district In distributing 
the provision made in aid of technical or*manual instruction, the 
local authority 1s_esppowered to consider the relative needs of 
the schools or institutions aided, aggwedl as the nature and 
amount of efficient technical or rfinual instruction suppMed by 
those schools or institutions 


se 
Mr JAMES Murr, Professor of Aguicultwe in the Royal” 


Agricultural College, Cirencester, has been appointed to the 
new Professorship of Agriculture in the Yorkshire CoMege, 
Leeds 


Dr ALEXANDER BUCHAN has for some time been at work 
on the effect of high winds on the barometer at the Ben Nevis 
Observatory The result is believed to settle this much debated 
question conclusively 


Mr Mossman, who has just spent six weeks on Ben Nevis, 
investigated the cases of glazed frost which occurred while he 
was there The results he obtaimed are said to promise well 
for the extension of om knowledge of cyclones and anti- 
cyclones 


Some months ago Mr James Britten, the editor of the 
Jounal of Botany, and Principal Assistant in the Botanical 
Department, Bntish Museum, issued a circular notifying that 
the “ Biographical Index of British and Insh Botanists,” compiled 
by himself and Mr G S Boulge:, which has appeaed in 
sections in the last thiee volumes of the Yous nal of Botany, 
would be 1eprinted in an amended and augmented form, provided 
that a sufficient number of subscribes could be found to cover 
the cost of 1eproduction W® regiet to learn that this project 1s 
hkely to fall through ın consequence of the very small number 
that have responded to the appeal foi a very small subsciiption 
The woik 1s so obviously valugble andeinteresting to all con- 
cerned in botany ané honticultwe, that we think it has only to 


be known to be 1n gieat demand 
e 


AT the last meeting of the Russan Ggographical Society, 
on February 18eTh Tchernysheff made a communication about 
the expedition which has been engaged during the last two 
years in the exploratign of the zundras of Northgeast Russia, and 
especially the Tımansk Mountains The expedition had an ex- 
cellent scientific staff, including, besides the geologist, M 
Tchern}sheff, Prof Backlund for degermufing latitudes and 
lopgitudes, a miming engineer, and a botanist Abos 
25,000 square miles of this almost quite unkn@wn territory, 
were carefully mapped, and thg geological and orozraphical 
data gathered by the expedition proved especially valuable 
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Mr Wita DAVIES, F GS, died on'February 13, at the 
age of seventy-seven For forty years he was connected with 
the Geological Department of the British Museum, from which 
he retiredeas senior assistant two er three years ago, 


MC REWNWALD, the doyen of the publishers®in Paris, 
died suddenly a few days ago He was the publisher of a num- 


® ber*of scientific works, including translations of those of Darwin 


and Haeckel . 


. 

WE are sorry to hear from St Petersburg of the death of K 
I Maxımowıcz, member of the Russian Academy of Sciences, 
the author of well-known botanical works He had lately been 
engaged ın the description of the floras of Tibet, Central Asia, 
and Mongolia, as represented by the rich collections of Pryeval- 
sky and Potanın The Russian Geographical Society has lost 
N L Puschin, well known im Russia far his hydrographical 
works, and especially for a worÊ upon the hydrography of the 
Caspian Sea We have also to record the death of Prof 


Alexeyeff, of Kieff, one of the most active and able of Russian 


chemists Š 5 


THE donations reported at the meeting of the Royal Botanic 
Society on Saturday iaat included one from Messrs Dakin of 
an extensive and interesting collection of gamples of the more 
curious forms of tea meny of which are never seen in use in 
Eurgpe or known im commerte To these kinds of tea, extra- 
ordinary virtues are attached m China and the East, and some 


æ com@iand fabulous prices Several varieties of growmg tea-plants 


° from the Society’s greenhouses of economic plants were on the 
table in illustration, 


ON Thursday next, March 5, Prof C Meymott Tidy will 
begin a course of three lectures at the Royal Institution on 
‘* Modern Chemistry in Relation to ‘Sanitation ” 


ARCHAOLOGISTS have, of course, been profoundly interested 
“by the recent discovery of a vault filled with mummies and 
funereal coffers at Deir Elbahir:, near the plain of Thebes ‘The 
Cairo correspondent of the Times, telegraphing on February 24, 
gives the following as the latest details —The site of the dıs- 
covery 1s east of the Temple of Queen Fatasou, im a small spot 
previously undisturbed, amidst the excavations made by the late 
Mariette Bey and Brugsch Pasha A well-shaft of 15 metres 
leads to a doorway blocked with large stones, opemng on a 
gallery 73 metres long, whence a staircase descending 5} metres 
conducts Sne to a lower gallery 12 metres ın length, both lying 
north andsouth The lower gallery gives access to two mortuary 
chambers, four and two metres squar® respectively At the 
top of the staircase is a transverse gallery, 54 metres long, 
lying east and west, the object of which 1s unknown The 
total undergiound area ıs about 153 metres, excavated in the 
lnmestone rock to over 65 feet below thesurface The same dis- 
order reigned amongst the contegts of the tombs as was found 
when the famous Royal mummies were discovered nine years 
ago Sarcophag: were pled upon sarcophag:, and along. 
side were boxes, baskets of flowers, statuettes, funereal offerings, 
and boxes crammed with papĝrı There, 1s every indication 
that the place, tho&igh originally constructed as a vast tomb, was 
chosen forhurried concealment in time of tumult Some of the 
exteriors of the mummy-cases are unusually richly decorated with 
religious subjects, carefullystiepicted , others of large size enclose 
mummies in a broken condition, and were apparently procured 
hastily, as the spaces for the occupants’ names are left unwritten 
upon. The contents of the papyrı are as yet unknown, but 
hopes are entertained that the writings are of permanent historical 
taterest and have Been thus hidden to avoid destructio The 
mummies are priests and pnestesses of Ammon, Anubis, Seti, 
Meéntou, and Queen Aahotep, numbering 163, the latest belong, 
mg to the 21st dynasty Seventy-five papyrı were found m 
boxes ın the form of statuettes of Osiris Eache mummy 1s also 
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expected to contain more or less galuable manuscripts The 


collection 1s e7 zoute m barges by the Nile, and will probably : 


reach Cairo in a few days 


FHE Oneversité de Montpellres, a paper recently giarted in 
the city of Montpellier, publishes an interesting series of articles 
by Prof C Flahault, on the organization of higher education 
in Sweden and Denmark ¢ n 


Dr G v LAGERHEIM, the Professog of Botany at Quito, h 


been entgusted with an invgstigation of the Cryptogamic Flora, é 


of Ecuador, at the expensewf the Government Ig the course e 
of the next eighteen months he hopes to have completed his 
monographs of the Uredıneæ and of the Freshwater Algæ of 
Ecuador ” . 


° 
In the neighbourhood of Ascholtshausen, in Bavaria (accord- 


" ing to the Monzteur Industriel), a species of coffee 1s successfully 


erent tN 
re a e e A 
eT 


cultivated on andy soil It 1s sown in spring, and begirf& to 
flower in July (the flowers sky-blue) , the frut ripens in August, 
and 1s pale yellow, lke Bourbon Island coffee The taste of 
this coffee is said to be very pleasant, though slightly more bitter 
than foreign coffee Several families in the district named 
grow all their own coffee 


AS a small, tsolated territory, the Andaman Islands, which 
have been under scientific observation since 1858, afford excellent 
scope for studying the growth of new plants, intentionally, acci- 
dentally, or naturally introduced Dr Prain, of Sibpur, has 


studied the subject, and gives some particulars in a long paper a 


contributed to the Journal of the Asiatic Society of Bengal 


Mr Kurz made a list of the Andaman flora m 1866, recording | e 


520 indigenous species, and the number has since been raised by 
persistent search to 600 The general points of Dr Prain’s 
discoveries are, that m 1866 fifteen mtentionally mtrodu€ed 
plants and ‘‘ sixty-one weeds of cultivation” had become esta- 
bhished as an integral portion of the Andaman flora, and that 
by 1890 twenty three more of the first and fifty-six more of the 
second had been added He also observes that four of*the 
naturalized plants noted in 1866 have disappearegsl By ‘‘ weeds 
of cultivation” 1s meant weeds whose seeds have been carned 
thither un.ntentionally Waith very few exceptions they are the 
commonest of Indian road-side and rice field weeds A com- 
mon Indian butterfly has made its appearance since the plant on 
which its larva feeds became naturalized 


AN mstrument, called the Aematokrit, has been lately | 
invented by Herr von Hedin, ttis for determming the volume 
of coipuscles present in blood, and 1s based on centrifugal 
action A volume of blood and one of Moller’s hquid (which 
prevents coagulation) are mixed together, and the mixture®is 
brought mto small thick-walled glass tubes, graduated m 50 
parts The tubes rest on a brass holder which 1s fixed on the 
axis of a rotation-apparatus After some 8000 rotations, mM 5 
to 7 minutes, the process 1s complete The separation between 
the corpuscl@s and the salt-plasma 1s more distinc, in that a 
narrow band of leucocytes appears between them The instru- * 
ment ıs useful in comparing the blood of different individualst 
With a little practice, the tofal error ıs not more than one 


volume per cent , ° ey 


. 


Señor R A SANTILLAN has published a meteorological ° 


bibliography for Mexico (Mexicg, 1890) which—although com- 
paratively little has been published in that countsy-—will be very 
useful for reference Until the middle of this century very few 
persons paid attention to that science , the first trustworthy ob- 
servations were made by Alzate ın 1769, and from that time 
none appear to have been gaken until those by Dr Burkart, in 
1826 But sincé the foundation of the Central Observatory, 10 
1877, many stations have been established m all parts of the 
country. The publication in question ancludes the titles of 228 | 
° 


- 
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separate worksand afticles in Transactions, &c , arranged under 
(1) authors,°(2) anonymous voks and reports by institutions, 
„and (3) articles refatm& to Mexican meteorology in foreign 
“periodicals, There ıs also a list of works on earthquake 
phenomena, and a classified index of subjects for easier reference 


THE Burfhah Admumistration” Report for the past year says 
that the total approximate area topographically surveyed in 
Burmah last yar was 31,680 square myes, of which nearly 9640 
“square miles were surveyed by the Anglo-Siamese Boundary 
party The total cost of these surveys was £16,880 A cadas- 
éral survey party worked ın Kyaukse grom November 1889 till 
July 1890, aed s&iveyed 550 squar® miles, at a cost of over 
418,500 Surveys of Stete lands were undertaken im several 
districts in Upper Burmeh by small detachments of local sur- 
These paries surveyed neatly 81,000 Mgs m six 
districts 


Sopjum afnide, NH,N&, forms the subject of a communication 
by Joannis to the current number of the C&ndtes rendus, 
This interesting compound was supposed to have been obtained 
by Gay Lussac and Thénard in the form of an olive-green readily 
fusible substance, by heating metallic sodium in ammonia gas 
The product of this reaction, however, can scarcely have con- 
sisted of pure sodamide, for M Joannis has now obtained the 
isolated compound in well-defined colourless crystals, and 
amalyzed ıt He first prepared the curious substance sod- 
ammonium, first obtained by Weyl, who liquefied ammorma by 
heating the compound of ammonia with silver chloride at one 

* end fa §ealed tube and allowed the liquid to collect at the other 
cooled end of the tube in contact with metallic sodium It has 
been stated that the deep blue liquid thus formed 1s merely a 
Solution of sodium m lhquid ammonia However this may be, 
M Joannis finds that sodammonmm decomposes spontaneously 
at the ordinary temperature mto hydrogen and sodamide 

3 NH,Na The decomposition occurs rather more quickly in sun- 
sinne than im the dark, but under any circumstances is very slow, 
only about a third of a cubic [centimetre of hydrogen being 
evolved per gram of sodammonim ın twenty-four hours As 
the decomposition slowly progresses, however, small transparent 
colourless crystals make their appearance, whoseaverage diameter 
is about one millimetre Upon analysis, they yield numbers 
agreeing with the formula NH,Na When thrown into water a 


most lively action occurs, just as 1f the crystals had consisted of 


globules of red-hot metal, violent hissing occurrmg without the 
evolution of any gas except water vapour The solution 1s found 
go contain only soda and ammonia Sodamide may be pre- 
pared ın much larger quantities atd m very much less time by 
allowing saturated water solutions of sodammonium and sodium 
chloride to react upon each othgr at the temperature of melting 
ice Under these conditions hydrogen ıs liberated to the extent 
of one equivalent for every equivalent of sodammonium The 
solution remains blue until the sodium chloride is ın excess, 
when ıt becomes colgurless The white solid product of this 
reaction 1s then washed with liquefied ammonia (NH) to remove 
the sodiug ehloride , the last traces of chlorme are found to be 

* elmmated aftereseveral such washings The residual substance 
ifsodamide This remarkable action of ‘sodium chloride 1s due 
to the formation of an unstable intermediate compound, 
NH,Na,Cl, which is obtaiméd mixedewith sodium chloride, 

* when metallic sodium 1s treated with excess of sodium chloride 
m presence of a quantity of liquefied ammonia insufficient to 
dissolve the whede of the sodium chloride On treating the com- 
pound with further quantities of liquefied ammonia tt 1s decom- 
posed into sodium chloride which dissolves, and sodamide which 
is left in a pure state 
quite differently with water to sodamide, it dissolves quietly 
without the léast hissing, with formation of a solution of 
ammonia, soda, and common salt , 
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This compound, NH,Na,Cl, behaves, 


THE additions to the Zpological Society’s Gadens during the 
past week include a Macaque Monkey (AfaBacus cwiomolgus @) 
from India, presented by Mr Henry Williams , a Green Monkey 
(Cercopithecus callitrichus 6 ) from West Africa, presented? by 
Mr A Mann, a Grey Ichneumon (He pestes griseus È ) from 
India, presented by Mr J Seymour Bartlett, a Jack Snipe 
{Gallenago Salhnula $), a Common Bazzard,(Buseo vulgaris), 
British, presented by Mr W H St Quintin, a Little Grepe 
(Tachybaptes flarvratzits), Buitish, presented by Miss E Bartlett , 
two Burbdt (Zota vulgares) fgom the Trent, presented by Mi 
T F. Burrows, a Scaup (Fuhgula marda g), a Curlew 
(Wumenius arquata), European, purchased 








OUR ASTRONOMICAL COLUMN 


e THE SOLAR SPECTRUM AT MEDIUM AND Low ALTITUDES 
—Dr Ludwig Becker, bf the Roygl Observatory, Edinburgh, has 
made a senes of interesting obseivations of the solar spectium 
at medium and low altitudes (Trans Roy* Soc Edin, vol 
xxxit Part 3, 1890) ‘The region observed was between the 
wave-lengths 6024 and 4861 The method usually adopted for 
determining the wave-lengths of lines ın the sdlar spectrum is 
by means of the reading ofthe vermer attached to the observing 
telescope Dr Hecker has determined them by clamping the 
telescope, and recording the exact positions of a movable diffrac- 
tion grating when the @mes are successively brought to the fixed 
cross-wire in the field of view Ugng ®ne%f Rowland’s grat- 
ings, the angular interval between the two positions of dhe 
grating which bring the components of the E, line to the same 
direction was one second of arc in the second order spectrign 
This small angular movement has been multiphed 16,800 times 
by gearing several pairs of wheels and pimons together, and 
attaching the grating to the fastest wheel of thetram To make 
an observation, the observer turns the slowest wheel The 
motion is transmitted by means of other wheels and endless 
screws, until it slowly rotates the grating and causes the lines 
of the spectrum to move across the fixed field of view When 
the lme under observation coimcides with the intersection 
of the wires, the observer depresses one or more needles 
according to its degree of blackness, and the pricks thus made 
are recorded on a fillet of paper which 1s moved by another 
specially devised piece of apparatus As to the linear distances 
between two lines on the paper, it is noted that the D lines are 
19? inches apart, whilst the whole region of observation, A 6024. 
to A 4861, requires a strip 314 feet long With respect to the 
work done, ıt need only be said that the memoir contains a 
catalogue of 3637 lines of the solar spectrum, including 928 
telluric lines, between the above-mentioned hmits If 28 lines 
be excepted, the whole telluric spectrum ıs found by hese ob- 
servations to consist of three bands ranging from A6020 to 
A 5666, A 5538 to A 5386, and ASIII to A 4981, and containing 
respectively 678, 106, afd 116 lmes Dr Becker's investiga- 
tions, combined with the results obtained by other observers, 
lead him to believe that the water-vapour lines of the first of 
the above named bands are split into two distinct groups bya 
band of fait lines, which are probably due to oxygen These 
two gioups have been called the rain band and the 8-band 
They were known to Brewstergand his drawing of telluric ab- 
sorption bands gives also the other two bands under the 
designation ¢ and : besides some other bands which do not 
appear to be due to atmospheric absorption. 
, The water-vapour band (+) between 4 and F 1s described by 
Angstrom as very strgng în sumnfer It is the same which Mr 
Maxwell Hall has utilized as a rain-indicator aè Jamaica 

Dr Beckers memoir ıs a most important one, and all the 
methods of observation and reduction of observationsare fully 
explained The probable error in tae determination of wave- 
Jength from the @llet of paper 1s said” to be about + 0 02 pu, 
but, of course, differs slightly with the intensity of the line 
observed The catalogue of lines contains oscillation fie- 
quencies, as well as ave-lengths, and many d€tails of value 
The maps have been well reproduced*by photo-lithography, 
and show the intensities of blackness of the solar and telluric 
lmes as they would appear at medium atitudés of the sun for 


an average amount of water-vapour, and the intensities of the, 


telluric lines only when the apparent altitude of the sun 1s P 
for 2° Itis unnecessary to comment upon this ad@ition to our 
e 


e 
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knowledge of the tAynic spectrum The author must be glad 
that his pborfous observations have led to such tangible results 


A METHOD OF MEASURING ATMOSPHERIC DISPERSION — 
At the Pans Academy on February 36, M Prosper Henry 
described a novel method for determining atmospheric disper- 
sion and its variation with the wave-lengtheof the light observed 
A veseau, formed of Bristol board perforated very re@ularly withe 
holes about 1 mullfnetre Apart, was placed in front of the object- 
glass of a telescope as a diaphragm When a luminous pomt, 
not affected by atmospheric refraction, 1s observed through this 
arrangement, a double series of spectra are seen besides the 
central image of the point M Henry shows that by knowing 
the zenith distance of a star, and the size of the meshes of the 
reseau, the value of atmospheric dispersion (D) may be found by 
determining the angular distance of any particular part of the 
spectrum from the central luminous pomt A large number of 
stars have been observed at Paris Observatory, and from them 
D has been found to be o” 723 for eye »bservations, whilst the 
value o” 729 has been deduced from photographs The most, 
probable value may therefore hg taken as‘o” 726 If the wave- 
length of the maxtmum hight intensity of the spectrum be taken 
as 575 py, and the average amount of atmospheric refraction 
{A) for an object having a zenith distance of 45° be 58” 22, ıt 18 


found that é 


A = 56" 55 + o” 726 
at 
e 
This formula gives the following values 
wave-lengths — 





e 
for hight of different 


>. o Average atmospheric 


refraction 


“a 
57 79 
5$ ii 
58 22 
58 66 
430 (maximum chemical intensity) 59 13 
400 59 42 
It will be seen that the most mtense chemical rays give a value 
of A o” or higher than that furnished by hght of maximum 
luminosity 

The comparison of the different dispersive effects of the atmo- 
sphere on light of different wave-lengths mdicates that, in the latı- 
tude of Paris, the green portion of the solar spectrum ought to 
be vistble about a second after the disappearance of the yellow 
This explams the phenomena noted by the late M Thollon and 
other observers of the telluric spectrum lt 1s found that, m the 
majority of cases, the last ght visible at sunset 1s ın the blue 
part of the spectrum , this green or blue light 1s a limit of the 
visible spectrum when the sun 1s on the horizon, the more 
iefrangible rays being absorbed by the atmosphere 


Wor “RELATIVE NUMBERS” FOR 1890 —Comptes rendus 
for February 16 contain the ‘‘relative numbers ” obtained by 
Wolf from a reduction, by the usual method, of the solar obser- 
vations made at various Observatories 1890 The following 
table shows the mean values (7) obtained for each month ın the 
year, the mean variations (v) in magnetic declination observed 
at Milan, and the mcrements (47, Av) that these quantities have 
received since the corresponding epochs of 1889 — 


Solar Observations 
terda 


Wave-length 
uje 
700 
© 600 
575 (maximum hight mtensity) 
500 


Magnetic Observations 


r Ar ® v Av 

Jan 53 +45 3 02 +127 
Feb 06 * 79 4 81 +0 82 
March 51 - 19 7 49 +1 32 
April 16 ° - 2H 8 68 -o17 
May 48 +24 °7 70 -7049 
June 13 — 51 8 84 -0 02 
Juy e 116 + 19 8 57 +0 32 
Aug 85 -12I 8 co -0 99 
Sept 172° Roy 7 19 +0 26 
Oct I2 + 9I 8 72 +2 62 
Noy 96 + 94 310 +055 
Dec e ¢8 + II e 254 +058 
rem é a es 

Means 71 + 08 655 +051 


New Asteror$s — Charlois discovered (303) on February 
fi, Prof Millosevitch on the followmg day, and Dr Paisa 


on Febrflary 14 


e 
NO. ILI3, VOL 43] 


n [Fspkvary 26, 1891 





THE BRITISH MOSSES** , 
f° 
EAVES -When we examine the leaves of mosses and 
compare them with the more famuliar forms presented to 

uf by the phaneiogams, we fmd ouiselves in a gew world, 
and the interest with which we view them is increased when 
we remember that, according to the view usually accepted, 
they are, so to speak, a gnique phenomenen they are not the 
descendants of any earlier leaves nor the ancestors of any latere® 
ones , they appear thus onge, as ıt wgre, ın the history of the 
vegetable kmgdom, and advance no further ‘They possess 
something of the charm Wyich an ämag Acydugvor exercises over? 
the mind of a philologist e 

We may first note what they arm not They are never 
opposite, never whorled, never on leaf-salks, never truly vemed, 
never lobe@#or compovfhd, never furnished with epidermis or 
stomata $ 

When we turn to consider affirmatively what moss leaves are, 
we find them ın some cases character%ed byan extreme sim- 
plicity of forre They are single plates of similar cells wifħout 
midribs, without verns, and without border , again, they standan 
immediate connection with the atmosphere, absorbing moisture 
from 1t when moist, and shrinking and shrivelling when the arr 1s 
dry In some cases they are characterized by a marked differ- 
ence 1n the form of the cells ın the different parts of the leaf, 
and again m other cases by the unequal distribution of 
chlorophyll, ın other cases we come across strange forms, the 
hike of which we hardly know ın the phanerogams such are the 
thick border and double rows of teeth in some of the gents 
Mnufn , the parallel plates in Polytrichum , and, stranger still, 
the third flange of the leaf m Fissidens, the true homology of 
which has proved a crux to bryologists ° 


« 


In some cases the leaf 1s produced mto a Jong threa@or beala» 


devoid of chlorophyll, and often with imdented or toothed 

edges This structure 1s found chiefly m mosses hving on, 
stones andiocks and in dry situations, such as Grimmia and 
Racomitrium, and the presence of these long white threads or 
beaks gives a grey tint to the whole moss , and m places where 
the moss 1s predominant (as, for mstance, some parts of Dart- 
moor and North Wales, where Racomitrium abounds) a grey 
tint to the wholelandscape These long hairs and prominences, 

especially when armed with lateral teeth, no doubt retam the 
moisture which is necessary not only for the vegetative life of 
the moss, but also for the piocess of reproduction by arche- 

gonia and antheridia, hence ıt probably is that this form of 
leaf prevails in mosses living ın dry situations, just as the thick 

leaves of succulent plants aie found m similar situations. 

The Roots or Rhezords of the mosses are distinguished by the 
minuteness of their growing ends, by their pliancy, and by the 
presence on their exteriors of a balsamic or glutinous deposit 
To these points of structure they owe their capacity to insmuate 
themselves into the minutest crevices of rock, to get, for instance, 
amongst the particles of the oqjites, and also to fix themselves in® 
the shifting sands of the sea coast, and by so fixing themselves 
to give fixity ın return to the sand, and so tend to produce the 
sand-dunes in many parts of the coast At some parts of the 
Northumbrian coast the Racomitrium canescens may be forthd 
buried deep ın the sand, from which ıt can scarcely be detached, 
and ın like manner the sand-dunes of Holland and the west of 
France have in many places been fixed by mosses The forests 
of firs on the North Sea and the Bay of Biscay thus owe their 
origin to humble mosses 

Sphagna@e —Vast tracts of land ın this country apd through- 
out Northern Europe and America are covered with plants of 
this group, and large tracts which are now fertile agricultural 
land, where they have entirelg ceased to grow, have in former 
tımes been occupied by them The bogs of Ireland, which are 
mainly constituted of terf moss®wWere computed in 1819 by the 
Bog Commissioners to occupy 2,830,000 acres No moss has 
probably ever, at least ın the present state of the globe, played 
so large a part as the Sphagnuméor peat moss 

Structure —It 1s to the peculiar structure of tle peat moss that 
this great part on the theatre of the globe 1s to be attributed 

Leaves —In the young leaves the component cells are all 
alike, then by a diffeiential growth we are presented with 
Square cells surrounded by four narrow and oblong ones, then 


. 

* The substance Ywith omissions and additions) of a Discourse by the 
Right Hon Lord Justice Fry, delivered @ the Royal Institution, January 23, 
1891 Continued from p 382 e 
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chlorophylf forms in these Tgryow cells, but is absent from the 
. square cells , from” th&@e the contents disappear, and water or 
* water-like fluid occupies the whole cell , subsequently annular 
and spiral threads develop on the walls of the square cells 
The intimate structure of the leaf thus enables ıt to absorb 
gieat quarfiities of water ° 
But again, the shape of the leaves ıs in many species adapted 
to the retenon of water By a retardation of the lateral as 
+, compared with the mesial growth, ¢the leaf assumes a bé@at 
s¥ape Often the edges of the leaves are turned over , “he leaf 
thus affordse means of sholding water Again, the lateral 
e branches grow in groups fiom thegstem, and some of these 
* branches arg ge@erally pendent, anel ın close proximity to the 
stem, so that an immense capillary attraction 1s exerted by 
them. ° 
Again, the szem itsdif 1s surroundgd or rather is more than 
half occupied by lange water-holding cells, and pitGleegs of a very 
peculiar form 
Again, the mode of,ggrowth of the plant, abandoning tts 
mogrings on the soil and throwing out roots into the water, and 
growing successively year after year, enables it n& only to attam 
great growth, but also, when the occasion demands, to keep 
pace with the rise of the water m which 1 may be growing, 
“the mdividual thus becoming,” 1t has been said, ‘fın a manner 
immortal, and supplying a perpetual fund of decomposing 
vegetable matter ” 1 
Physical Results from St ucture —The result of these peculiari- 
ties 1s that the entire plant of any species of Sphagnum ıs a perfect 
sponge. When dry it 1s capable (as may easily be found by 
experiment) of rapidly abso.bing moisture, and carrying it up- 
wards through the plant , and when growing 1n vast beds it acts 
e thys on a great scale Everyone who knows Scotland must 
« know ow on many a steep mountain-side, or on the bottom 
and sides of a gorge, these beds will hold up a great body of 
water against the force of gravity , and agam, the Insh bogs are 
7 © described as often ascending from the edges towards the interior, 
sometimes by a gradual, and sometimes by a sudden ascent, so 
that at times the bog is so high that ıt reaches the height of the 
e chifirch steeples of the adjoining country, without any rising 
. ground mtervening 
* These peculiarities n the structure of Sphagnum have pro- 
duced considerable physical effects 
(1) Everyone knows the different effects of ram falling on a 
land of bare rock or sand, hke the Sinaitic desert, and ona 
porous soil, ia the one case it produces a freshet or a flood, 
that leaves no trace behind , m the other it ıs held for a while 
in suspense, and only gradually passes into the streams The 
glaciers and the Sphagnum beds of the mountains of Europe 
alike act as compensation 1eservoirs—receive large quantities 
of moisture as it falls, and retain ıt till the drier season comes, 
when it gradually passes away ın part , but for these reservoirs, 
many of the rivers would exhibit a fai greater shrinkage in 
e summer and autumn than ıs now the case 
But (2) the Sphagnum bed% have become peat, and have 
gradually filled up the ancient lakes and morasses, and turned 
; water into dry land It 1s true that peat appears under some 
circumstances to be formed by other vegetables than Sphagnum, 
and in all cases it has probably some other plants or roots 
growing amongst ıt Mı Darwin tells us that ın Terra del 
Fuego and the Chonos Archipelago, peat 1s formed by two 
z phanerogamous plants, of which one at least seems endowed 
with an immortalit} something like that of the Sphagnum , and 
the peat of the fens of Lincolnshire 1s formed mainly of Hypnum 
* .  fentare ° But Sphagnum appears to be the main “constituent of 
peat ım Irelémd, Scotland, and, so far as my researches have 
*gone, in England, the peculiar spiral threads of the cells of 
the Sphagnum leaf being easilf detected in the peat so long as 
it retains traces of its organgcgprigin 
Ancient Forests ~The *peat moss®, ang the sea-shores of 
our islands and of the adjoining mainland, reveal, as it is very 
well known, traces of ancient forests Magny parts of England, 
nearly all thegnainland of Scotland, the Hebrides, the Orkneys, 
and the Shetlands, Ireland, and Denmark, the shores of both 
sides of the English Channel, Normandy, Brittany, the Channel 
Islands, and Holland, and the shores of Norway, all bear 
evidence tothe presence of these primeeval forests , and what is 
more, to the successive existence of forests, each in succession 
living above the buried remains of the earhez ones 
e 


ve 


t£ Macculock, ‘* Western fs ands,” p 130 
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The following tabje Will show the ordes “of succession in the 
different species of trees in some of the places Whew this has 
been observed, the braces i1epresenting the co-existence of the 
trees — 
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What 1s the cause of the disappgiragce of these ancient 
forests one after the other? To®this question various apswers 
have been proposed e 

The Romans, it has been suggested, 1n their mroads, cut ways 
through the forests and laid waste the land But, wide a®was „e 
the spread of the wings of the Roman eagle, the phenomenon in 
question ıs of far widei extension They never conquered Den- 
mark, or Norway, or Ireland, or the islands of Scotland in 
Scotland, and even in England, their operations could never have 
covered the whole country , and as regards some of our peat 
mosses, we know that they must have existed long before the 
Roman invasion , for at least on the borders of Sedgmoor we 
have traces of their using peat for fuel as it is used there at the, 
present day 

Still humbler agents have been invoked, ın the supposition 
that the beaver and other rodents were the authors of the de- 
struction of the forests So far as I can judge, the cause 
suggested seems inadequate to the effect 

Again, changes ın climate have been suggested But, although 
there may be some evidence from the succession of the trees of a 
gradual amelioration m the climate, we know of no evidence of 
changes of so sudden and violent a character as would destioy 
the existing forests over large areas Moreover, with few excep- 
tions, the trees of the destroyed forests are such as aremow found 
wild, or will grow easily m the spots where they he buried 

The overthrow by stprms has, again, been suggested as the 
cause of this wholesale destruction , and the fact that in some 
of the peat bogs of the west of Scotland the trees that have 
fallen he to the north or north-east, and in some of those in 
Holland to the south east, in the direction of the prevailing 
winds in those countries respectively, affords some reason to 
believe that wind has given the coup de grâce to the dying trees, 
and determined the direction@of their fall But it is much more 
hkely that this was the work of the wind, than that suc- 
cessive forests should have been swept from the face of vast 
tracts of Europe by the agency of wind alone Moreover, in 
some cases the trunks as wel as the*bases and roots of the 
trees are found starling o1 buried in the bogs 

Allowing that some or all of these agencies may have had 
their part in the destruction of the forests, I belieye that the 
growth of Sphagnum has been the greatest factor in the work of 
destruction ‘To the chilling effeg, of the wet bog mosses in 
their upward growth must be attributed,” says Mr James Geikie, 
‘the overthrow of by far the greater portion of the buned 
timber ın our peat begs” (Trans Roy Soc Eglin, xuy 380) 

In a letter written by Lord Cromarty, ın 1710, on peat mosses, 
and published in the twenty-seventh volume of the Philosophical 
Transactions, we get a curious account of the swallowing up of 
a forest by a peat bog In 1651 the Œail saw, in the parish of 
BPochburn (or, as Wadker says, at Loch Broom, in West Rost, 
a plain with fii-trees standing on it, all without herk, and dead 
| Of the cause of their death he sgys nothing Fifteen years after, 


“ethenMelves often due to decaying vegetable matter 








e ° 

the found the whole pħce a peat moss or ‘‘ fog,” the trees swal- 
lowed up#and the moss so deep that ın attempting to walk on 
at he eank in it up to his armpits 

But, ıt will be said, assuming that this may be the case with 
one growéh of forest, how aboug the successive destruction of 
successive forests? The answer 1s, I believe, to be found in the 
curious change whgch pept undergoes, and which fonverts ıt 
fon a substance highly absorbent of water into one impervious 
tox 

The section exposed by a Peat-cutting 1n, I believe, almost 
all cases exhibits two kinds of peat, the one known variously 
as red peat—or red bog, or fibrous bog, or ın Somersetshire as 
white turf—which hes at the top, and the other, 1s a black peat, 
which hes at the bottom The red peat retains visible traces of 
the Sphagnum of which it 1s mainly composed, and 1s highly 
absorbent of moisture , whilst the black peat has lost all, or 
nearly all, traces of the minute structure of the cells, and ıs not 
only &nabsorbent of moisture, but 1s 1mpervious toit In fact, 
it constitutes an insoluble substance which,is said to be scarcely 
subject to decay, so that ıt 1s u@ed ın Holland for the founda- 
tions of houses, and js found unchanged after ages, and when 
the buildings have fallen into decay It ıs even said to have 
remained unchanged after three months’ boiling in a steam- 
engine boiler ‘ghe broad difference between these two kinds 
of peat may easily be ascertained by anyone who will subject 
the two kinds to the action of water 

If we now take asecfon of a peat bog, wit® a succession of 
forests one above another, the history of tye formation will be, 
I beleve, much as foJowg 

(1) We must get a water-@ght bottom—sometimes this 1s a 
stiff clay, sometimes a pan, 2 ¢ a stratum of sand or gravel made 
into a solid plate by the infiltration of insoluble iron gar 
The 
necessity of this water-tight bottom 1s well shown by the fact 
that m places in the Irish bogs where a limestone subsoil 
occurs the bog becomes shallow and dry 

(2) If on this clay bottom or sandy or gravel soil a forest 
arises, 1t may flourtsh for a considerable period, until the natural 
drainage of the area is stopped, whether by the choking up of 
the course of the effluent stream, or from the aggregation of 
wegetable matter, or from the fall ın the course of nature of the 
trunks of the trees themselves Everyone who will consider 
how much care our rivers require in order to make them flow 
with regularity to the sea—who thinks, for mstance, of the 
works m the Thames valley, or in the upper valleys of the Rhme 
~—will see how often and how easily, 1n a country in the condition 
of nature, stagnant waters will arise In the morass thus 
formed the Sphagnum has grown, years after years, and if 1t has 
not destroyed the old trees it has prevented the growth of young 
ones The stools of the trees buried in the antiseptic waters 
of the Sphagnum pools have been preserved, whilst the fallen 
tranks have, except when preserved by the like circumstance, 
rotted, and added their remains to the peat which the Sphagnum 
has been producing It has been obseiyed in several places in 
Scotland, that the under side of fallen trees which would be 
protected from decay by the tannin of the Sphagnum ıs pre- 
served, whilst the upper side has decayed or rotted away Year 
by year the process of decay on the lower parts of the Sphagnum 
goes on until the water grows shallower and at last disappeais, 
leaving the original morass choked and filled up by the Sphagnum 
and the plants which ıt has nourished On the top of this soil 
have grown first the heathy and bog shrubs which first succeed 
the Sphagnum, and in time, as the soil has grown more solid, 
forest trees This 1s our second forest This first peat deposit, 
or the lower part of 1t®at all egents, having been turned into 
the black peat 1mpgrvious to water, plays te same part in the 
next stage that the clay or pan did in the earlier stage Again, 
the drainage of this second level gets stopped, and the forest 
bottoms loaded with stagnant water, the home of the Sphagnum , 
together, the water ‘and tHe Sphagnum kill the forest trees, 
which share the fate of their predecessors The same history 1s 
gone through again—the Sphagnum filling up the morass and 
turning she wateg into dry land until 1t supports the third forest, 
and so on to the end 

Decay of the Moss —Then comes, however, in many cases a 
ume when this process is arrested, the artificial draigage of 
the soil, or the physi@l position of the area, prevent the 
#-formation of a morass, and the Sphagnam dies away So an 
many parts, of not universally, in Sedgmoor, ın Somerset, ıt 1s 
almost impossible to gather a git of Sphagnum, and the peat 1s 
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well known to the peat diggers, not to be reproduced Here 
the regulated drainage of the level maintaing the surface m the 
condition of meadows or agricultural land But in many cases, 
especially on mountain sides or tops, when the Sphagnum has 
died, and the peat undergone its last change into black earth, 
a process of decay sets in under fhe influence of an end water 
The water lies in holes or ‘‘hags,’’ or flows in sluggish streams, 
wealing away the dead peat, and the surface gf the soul 1s 
brøken and uneven, small matches of green sifrface With a rough 
growth Bf sedge or grass being surrounded by wider spaces of ° 
black earth Such 1s, or was some years ago, the gondition of 
the peaton the top of Kindgr Scout ın Derbyshire , on the parts 
of Dartmoor around Cranmege Port , and such aso ius described e 
to be on many of the Lowland hilis of Scotland 

Sedgmoor —In some cases the peat nosses have been origin- 
ally arms of the sea, and the peat haw only grown after the 
exclusion of effec salt water” Such appears tg be the history of 
Sedgmoor, the great plam of Central Somerset Northward ıt 


eis bounded by the Mendips , eastward lies Glastonbury with its 


Tor or hill, westward the Bristol Chanfel The plain 1s inter- 
sected by the I®w hne of the Pouldon Hills, once a long level- 
backed island in the estuary and afterwards in the morass and 
the way in which the villages lie and the moor is apportioned 
between them suggests that the Pouldon Hills and some other 
spots which slightly rise above the level of the moss were the 
original seats of population, Originally this whole area appears 
to have been open to the Bristol Channel, of which ut formed a 
bay or recess The Burtle beds are a marine deposit well seen 
at the slight elevation on which the village of Burtle stands, 
which have been traced in various places along the borders of the 
moor ånd indicate the old line of beach A curious confirmation 
of this geological fact 1s afforded by the presence—the one on 
Shapwick Heath, and the other near Glastonbury—of two 
plants (the Rumex maritimus and the Viera lutea) which are 
shore plants, but which have until recently maintained their 


places as remains of the ancient marine‘fioa, showing the retreat e ° 


ofthe sea The Viera lutea has, I believe, recently succumbed 
in this mteresting locality to the British collector, The descrip- 
tion of Glastonbury as the Isle of Avalon, and the account of the 
bringing of the body of King Arthur from Tintagel to us 
resting-place at Glastonbury, are confirmations from tradition of, 
the same fact 

Then a change came over the district, apparently by the 
formation of a barrier of sand or mud along what 1s now the 
shore of the Bristol Channel, and in that way the sea-water was 
shut out, and a depressed region left with a mud surface , on 
this the Sphagnum grew, and gradually filled it up, but 
leaving down to historic times spaces of fresh water from which 
the Abbots of Glastonbury formed their great fishing lake at 
Meare, by the side of which they erected the beautiful manor 
house and fish house which still remain When the Romans 
occupied this part of England, they not only used the Burtle 
beds for plastic clay, but used the peat in their kilns, and 
the remains of the road which they constructed across the moor 
are now found some 6 feet below the present surface In lke 
manner, the Glastonbury monks formed a pathway across the 
moor from their own abbey to Rurtle, where they appear tg 
have had a chapel which they served It consists of alder 
trunks laid crosswise so as to form a kind of corduroy road Tts 
remains near Westhay are said to be about 12 feet below the 
surface Now, as I have already said, thesystem of drainage 1s 
so complete that the peat, when once cu, 1s not reproduced 
(though the lower soil 1s said to have a remarkable power of 
expansion anÎ rises often to the old level), and the Sphagnum 1s 
to be found rarely if at all on many parts of the moor 

To the mtimate structury of the tmf moss are thus to bee 
attributed great results in the history of the world To look at 
our own island alone, but for it the primeval forests that once 
covered the land neight Rill be standing , but for it large tracts 
of land would still be lake and mere , but for it every freshet in 
a highland nver would be a flood , without ıt we should have 
had no mosses on the confines of England and Scotland, and 
where would have been the border warfare and the border 
minstrelsy ? where the moss hags in which the hunted Covenant- 
ers sought for shelter and freedom of worship? Or, to come 
southward, by force of its growth the broad meadows of Somer- 
set have been built up, and the dark waters on which the mys- 
terious barge bore the dead Arthur from Tintagel to Avalon 
have been turned into the green pastures of Glastonbury and 
Meare and the battle-field 5f Sedgmoor * 


> 


r 


te | FEBRUARY 26, 1ļ891] 


NATURE 


e., 4030 
+ EE a 








e e 
FROM ,TQNGKiNG TO CANTON 


. TEE paper read at the meeting of the Royal Geographical 
Society on Monday was on a journey fiom Haiphong in 
Tongkitg to Canton, overland, by Mr A R Agassiz in the 
early parieof 1890 He wen? by steamer from Ha:phong*to 
Phu-lang-thuong, thence to Langson and across the frontier into 
the Chinese province of Quang-s: 
e. The coufitry Between Phu-langethuong and Langsor# is 
" byiefly described as follows —First stage, to Kep country 
perfectly flag and well eultivated e Second stage, to Bac-le 
e billy, with numerous groves of bgmboo and tropical trees 
o Third stagesto @han-mo1 very hilly, some of the hills being 
well timbered Last stage cross mountain range, passing 
Thien-ho, situated at t@e highest point reached by the road, 
which ıs probably noteless than 3009 feet above the sea level 
Langson stands imgthe centre of a Small plain Se ghe foot of 
these mountams, the Hiench portion of the town and the 
citadel on the left bank of the Sung-chi-chiang rivei, and the 
natgve town on the right bank 
„As to the Sung-chi-chiang river, its source 4s not exactly 
known, but Mr Agassiz was assured by the officer in charge of 
the convoy with which he travelled that it enters Tongking 
from the province of Kuang-Tung It then turns sharply to 
the north, passes Langson, and then flows on in the same 
direction to a place called That-khe, below which it is navigable 
for small boats Fiom here it takes an easterly course, and 
re-enters China (province of Quang-si) at Ping-erh kuang At 
Jung chow, thirty miles farther, ıt umtes with a river called 
the Kao-ping-ho, which mses ın Yunnan, and crosses the north- 
east corner of Tongking, passing the French garrison téwn of 
Cag-bang 
t Chin-nan-kuan, after passing through a massive stone arch- 
way, Mr Agassiz entered Chinese territory There 1s a village 
here, but the town of Chin-nan 1s about two miles distant 
e Further on 1s Lung-chow, a walled city, said to contain 20,000 
mhabitants Many of the houses ate of the bamboo-and-mud 
style of architecture , but the Yamens, and the residences of the 
belter class of the people, are built of buick 
The only article produced in the district, that is not wholly 
consumed locally, ıs sugar, which 1s said to be cultivated with 
much success Mr Agassiz walked through many of the cane- 
fields, but could not see any cane that in pomt of size would 
compare with cane he has seen im the north of Queensland 
The fields woulg have looked better for being trashed 
Nearly every planter possesses his own crushing machine, con- 
structed ın the followmg primitive way two stout hard wood 
posts are placed firmly m the ground about 10 feet apart, and 
secured between them, at a height of 1 foot from the eartn, 1s a 
plank 2 inches thick by 10 broad On this plank, stand- 
ing on their ends, and almost touching each other, with their 
lower axles fitted into holes bored in the plank, are two hard 
e wood rollers, of 2 feet diameter These rollers are connected at 
their upper edges by cogs, so tat one cannot revolve without 
the other Above them, with holes for their upper axles to fit 
into, 1s another plank, secuied to the upright posts at its ends. 
‘The upper axle of one roller 1g longer than the other and pro- 
trudes a foot above the upper plank, with a hole bored through 
it, into which ıs fitted one end of a 15-feet pole An ox, made 
fast to the other end of the pole, keeps the machinery in motion 
by walking round and round it, while a man, sitting on the 
ground, feeds the fiachine by placing the ends of the canes 
between the rollers, crushing five or six at a ume A trough 
beneathethe machine catches the juice 
After remaming in Lung-chow for a fortnight, Mr Agassiz 
‘started by boat for Canton on Mach 11, 1890 
Below Lung-chow the river @ called the Tso-chiang or Left 
river , and is formed by thegugction of the Sung-chi-chiang and. 
Kao-ping-ho , none of whi@h mvers ar® marleed on any English 
maps of China. 
Tai-ping, the only town of any size on thig river, 1s situated on 
the left bank, ghree days’ journey below Lung-chow 
On the 18th, four days after passing Tai-ping, Mr Agassiz came 
to the junction of the Tso-chiang and the Yu-chiang, below 
which place, to 1ts mouth near Macao, the river 1s called the 
Hst-chiang, or West river % 
The Yu-chiang, navigable up to the town of Pe se, has long 
been one of the highways to the province of Wun-nan, but dur- 
yng the past year the openufg of the Red River in Tongkmg 


has taken away much of itstrade Ndn-ning,,the most important } 
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town in Western Quahg-si, 1s favourably” situated about six 
hours’ journey below the junction of the two niveis * @ 

As to the geneial aspect of the country through which Mi 
Agassiz travelled, its ghief feature, and certainly a most Stnk- 
ing characteristic, 1s the peculiar formation of certain hills, which, 
as Mr J G Scott has said m his book ‘‘ France dhd Tong- 
king,” ar® formed of a hind of prismatic hmestone, and rise 
sheer out of the mice-fields to a height, ın s®me tases, of 1000 
feet The first of these hills that Mr Agassiz saw was a raage 
on the southern side of the mitery post of Bac le, m Tongking, 
after p&ssing which he saw no more ranges, but numerous 
isolated hills The mountains he crossed before entering 
Langson, which form the natural, although not the geographical, 
frontier of Tongking, are not of this formation In the vicinity 
of Lung-chow, they are very plentiful, and mm most cases have a 
peculiar turretted appearance, The river Tso-chiang passes 
frequently close under their perpendicular sides, and at times, 
when Mr Agassiz wagdescending that river by boat, it reqyired. 
but a small effort to 1magine one of these hills to be the ruin of 
a huge medieval castle ~Belowe Nan-ning, he saw no more of 
them, but at rare intervals 

Nan ning 1s a large town, in fact, in péint of population, it 
stands third on the list of the towns of this province 

Below Nan-ning, ın some places 11dges of rock stretched almost 
across the river, and the water, being thus parfially dammed up 
would rush round the edge of a ndge, or through a breach in 
one, at a frightf@l rate bd 

At the junction of the Hung-shui-chiang and the Hsi-chiang, 
1s situated the town 8f Hsun-chow 

With Hsun-Chow a traveller iplikefy t? be disappointed, as 
its position induces one to expect to find a place of considesable 
commercial importance, which it isnot The city, surrounded 
by a wall, probably contains about 40,000 inhabitants , ang as 
it is the chief town of one of the departments into which the 
province of Quang-si 1s divided, is a place of some official 
importance , but ıt has not the busy aspect of Nan-nmg 

Below Hsun-chow the river is a splendid expanse of water, 
which mght be rendered navigable to steamers by a slight ex- 
penditure of engineering skill 

In two days, after leaving Hsun chow, Mr Agassiz reached 
Wu-chow, the commercial capital of the province This place 
is Canton on a reduced scale 
close to the water’s edge , its boats, with an enormous floating 
population—for people here are born, hve, and die m their 
boats , and the dress, and the general aspect of the people as 
they busily pass along its ciowded streets, all recalled vividly 
to Mr Agassiz the features with which he had formerly been 
familiar in the latter city 

The River Tan-chiang, on which 1s situated the town of 
Kwei lin, the official capital of the province, here enters the 
Hsi-chiang, making Wu-chow a turning-point round which 
boats must pass when journeying between the chief toyyns of the 
two Kuangs, as the provinces of Kuang-Tung and Kuang-Hs1 
are frequently called _ The Tan-chiang 1s, like so many of the 
rivers of China, vaiiousfy named on different maps , on some it 
is called the Fu-ho 

Below Wu chow the country 1s hilly, and the river deep to 
the Shao hing gorges, through which it passes, with hills 
rising on either side to a height of 700 or 800 feet 

A short distance below the gorges the waters of the Hsi- 
chiang are augmented by pe Pei-chiang, or North River, 
which 1s a very considerable stream, rising in the mountamous 
country on the borders of the Kuang-Tung and Kiang-Si pro- 
vinces Below this junction the Hsi-chiang begins to split up, 
and finds its way to the sea thrgugh mawy mouths The great 
branch enters the oqgan near the Portuguese colony of Macao, 
and rightly bears the name of the parent rivér whose first-born 
it 1s Another branch, only second ın size to the one already 
mentioned, 1s the Canton river, which enters the sea cfose to the 
histoiical Bogue Forts Opposite a Canton this river divides 
into two branches, which lower down unite, forming the Island 
of Honam. ‘The larger of these branches, called the Back 
Reach, was the one post used for the purposes of steam naviga- 
tion , but since the time of the late Franco-CHfinese troubles 1 
has been closed by a barner, which Snakes ıt impossible for 
ocean steamers to reach Canton, as the other,branch, called the 
Front Reach, 1s too shallow for anys but light-draught river 
steamers to ascend (Qcean steamers have consequently, for thg 
past five years, been obliged to discnarge ther cargoes at 
‘Whampoa, twelve miles below Canton The name ‘* Canton 


Its houses, built, some of them,® 
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River” 1s by some gp makers already*ergoneously applied to 
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the wholg of fhe Hsi-chiang nver It would be as correct to 
call the River Ganges the “ Hoogli ” 
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THE ST PETERSBURG ACADEMY OF 
‘ SCIENCE ° 
WE have before us the yearly Report of the St Petersburg 
° Academy of Science, drawn up by .ts new secretary, Prof 
A A Strauch, it is tull of int@rest, as it gives a careful analysis 
of the scientific work done by the Academy After having 
mentioned the losses sustamed by the Academy, and the new 
members elected, Prof Strauch passes m review the scientific 
mstitutions connected with the Academy The Pulkova Ob- 
servatory 1s now under the directorship of the Moscow Pro- 
fessor, Th Bredichin, well-known for his researches into the 
structure of comets, the Physical Observatory, under H 
Wil@e, has added to its former weathewarnings a system of 
warnings of snowstorms, which are sent, to the Russian rail- 
ways <A new laboratory for@researches into the physiology 
and anatomy of plan{s has been opened, while the remarkable 
ethnographical and anthiopological collections of the Academy 
(which contain the collections bought in by Krusenstern, Lutke, 
. Junker, Miklukgo-Maclay, Polyakoff, and so on), have been 
lodged ın a separate museum, now opened to the public Rich 
collections, especially zoological, from Caucasia, Turkestan, and 
Mongolia, were received during the past year Among the 
recent acquisitions of the library, Mr Frgdland’s collection of 
Hebrew printed wags, pid and new, some of which are very 
rare, 1g especially valuable ® 
Af to the scientific work done during the last year, the:fol- 
lowing are especially worthy of notice 
I® mathematics, Prof Ishmenetsky, continuing his re- 
searches into the functions of Bernoullh, has shown the use 
which may be made of them to explain the geometrical meaning 
of Buler’s formula ffor the approximate calculation of surfaces 
limited by curves, Prof Markoff’s work on the transformations 
of slowly convergent series into rapidly converging ones, and M 
Bortkevitch’s researches into the average duration of life fan 
Russia, are also valuable contributions 
e Inastionomy, Prof Backlund, besides geodetical work m the 
north of Russia, continued his calculations of the ephemerides 
of Encke’s comet, which will reappear this year, 
In physics, O D Chwolson’s work upon the conductivity of 
metals at various temperatures 1s mentioned 
In meteorology, we find, besides a review of the already known 
publications of the Central Physical Observatory, special iefer- 
ence to H Wilde’s memoirs on a new (very practical) instrument 
of his own invention for measuring magnetical inclination, as also 
on his anemograph, registering pluviometer, and atmograph 
In chemistry, Prof N Beketoff continued his work upon the 
physical amd chemical properties of caesium and its oxides 
In geology, Dr Rogon published an interesting work upon 
the Ganoid fishes of the Upper Silurian depos'ts of Oesel, as 
also on the Jurassic fishes of Ust-Balet m East Siberia The 
sıx species discovered in these last deposits are intermediate 
forms between the Mesozoic Ganoids and the Zeleostee M 
Tschersky’s work 1s especially interesting taking advantage of 
more than 2500 specimens (70 species) of fossil] Mammaha 
discovered ın Northern Siberia, he prepared a most elaborate 
monograph on Post-Phocene Manenalia, which contains, first, a 
full account of what ıs already known about the Quate:nary 
mammals in Siberia, a description of the Post Pliocene forma- 
tions of Siberia generally, and ther mammalian fauna, with 
incidental remarks upoti the fayna of the caves, and, finally, a 
very good systemafic description of 25 PostePhocene mammals 
In hgtany, the work of Prof Maximowicz on the flora of 
æ Tibet 1s prominent This flora ıs of high antiquity, and con- 
sists, besides its own endogenous species, of immigrants from 
both the Himalayas Sind th mountains of Mongola Many of 
those immigrants have already evolved mto Aistei species 
Later immigrants came from China, and, later on, the Tibet flora 
was completed gby our familiar noithera plants The oro- 
@raphical division of ‘Tibet into a plateau in the west, and 
Alpine tracts ın the East holds good for the flora as well As 
to the flora of Mangolia, ıt 1s an impoverished continugtion of 
the flora of South Sib@ria Prof Famintsyn continued his 
@searches into the symbiosis of Algeewith Infusoria The 
green grains @ften seen in several Infusoria proved to be Algæ 
having a nucleus, chromatophges, and covered with a jelly-hke 
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envelope , their structure 1s identical with that of Tonocellular 
Alge, and they multuply withi? ®fusogia by partition But 
they are incapable of an independent Ife, and die out soon after 
the death of the Infusorium they have lived m Further research 
1s now being carried on to ascertain what conditions they might 
hvé independently e ° 

In zoology, the chief work of the Academy consisted in the 
publication of the zoological results of Pryevajsky’s expe- 
diteons Two fascicules gave now been issued comtaining the 
descriptaon of the Rodents, by E A Buchner, and the descrip- ** 
tion of the families of Stlzzde, Trmgluide, and Jsccentorrdd, 
by Th Pleske The chief, interest of the latter fascicule 1s in 
the new genus of birds, Zgshobaseleus, whichgppears to be a : 
connecting-lmk between the Sy/ue@ and the Regius S M 
Hertzenstem described some new fæhes from the Russian 
Pacificcoast, and E A Bichner made æ preliminary review of 
a small but w@ry interestir& zoological cy ae brought in by 
MM Pot&nin and Beiezovsky from the Chinese province of 
Kansu, and now lodged at Irkutsk Th Pleske issued 
the fourth fascicule of his ‘‘Ornithogfaphia Rossita,” which 
contains the description of ten Russian species of AcrocephalMs 

In anatomy and physiology, Prof Owstanmkow continued bss 
researches into thestriation of some nerves, and Dı Tarenetsk1 
described forty-four Aino skulls from the island of Saghalien 
The author 1s inclined to admit that they belong to a race 
quite different from the Mongolian 

In ethnography the Report mentions the following works — 
Dr Bilenstein has terminated an important work upon the geo- 
graphical distribution of the Letts, now and in the thirteenth 
century, ın Courland and Livonia In view of the capita, 
imteregt of this work, it will be published by the Academy separ- 
ately, with an atlas of maps Prof W Radloff has published 
a facsimile of a most important document, the ‘ Kudatku bilik,” 


. 
. 


which is the oldest representatıve of the Uigur langua%e, and w» 


has, for Tmkish dialects, almost the same importance as 

Ostromir’s Gospel has for the Slavonian languages To com- , 
plete the histouical and linguistic materials which will be asso- 
ciated with this publication, M Radloff consulted the Eastern 
manuscripts of the British Museum, and 1s now preparing a 
general work upon the subject In connection with the above, 
Prof Exthng, of Strasburg, prepared for the Academy a table, 
of Uigur, Mongol, and Mantschu alphabets, which shows that 
they origmated from the Syrian alphabet The likeness between 
Syrian and Uigur letters also permits us to guess the souads 
which separate letters had in the Uigur language Prof Wasi- 
heff’s notes on his journey to West Siberia are’ also worthy of 
note The learned Professor 1s now pieparing a work on the 
geography of Tibet, as well as the second volume of his great 
work on Buddhism Finally, M Katanoff (of Sagai origin) 
visited, last year, Northern China and Turkestan, and collected 
a good many interesting materials relative to the Tartars, and 
especially the now rapidly disappearing Soyotes His collection 
of tales, songs, Shaman prayers, &c , 1s remarkably interesting, 
the more so, as all has been weitten down in the Soyote lan- 
guage (with Radloff’s Turkish alphabet), and transcribed for 
pint, on the spot, among the Sagais, who speak the Soyote 
language correctly PK 





A METHOD OF DETERMINING SPECIFIC 
GRAVITY 


THE specific gravity of a single ForaminfMer, such as a Globi- 

gerina, of the scales from a butterfly’s wing, or of a drop of 
its blood, might seem a difficult task to ascertain, a$ umgleed by 
the ordinary giavimetrical methods ıt would beeplainly ımpos- 
stble Yet nothing can be easier, given the following method * 
And to conduce to brevity we s@all describe its application in a 
particular case, say to the spiculeg qf the common shore sponge 
{Halichondria pasecea)® A quantity of one of the well-known 
heavy fluids, such as cadmium-boro-tungstate, or potass1um-mer- 
cury-1odide solution, or methylene iodide, 1s diluted down to a 
density of about 2 25 (which 1s Bhown to be aleve that of the 
spicules), and mtroduced into a small glass tube, about one- 
quarter of an inch m diameter, and with two opposite flattened 
faces This 1s cemented by one of its flat faces to an ordinary 
microscope slide, the axis of the tube being set at right angles 
to the length of the slide? The tube being about half-filled 
with heavy flud® water tor in the case of methylene 1odide, 
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benzole) 1s poured in, and this not too carefully, since partial © 
admiature ‘will serve to expeglige the process The vessel 4 now OPEREI T fs eee T. TQNAL 


left to stand for a few Rours or over-night Iņ the morning the 
+ change in the specific giavity of the column of fluid will be found 
to mcrease 72/07 miy on passing from the top downwards To 
make cértain of this three small mdexes of different specjfic 
gravities, @ay 215, 203, and 1 98, are thrown in naturally 
they sink till they each reach that level ın the column where the 
specific giavig 1s identical with then own—* their own level,” as 
«, We may brieffy term ıt The distances Between them may be defer- 
nyned by bringing them successively mto the focus of th® micio- 
scope, and then readings off the pesition of the edge of the 
e microscope slide by means of two payallel scales attached to the 
e stage of the ypstrament e 
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CAMBRIDGE —The General Board of Studies propdte to 
appoint Mr J J Listef, M A, of St John’s College, Assistant 
to the Superintendent of the Mhseam of Zoology and Compara- 
tive Anatemy (Mr J W Clark) for a period of three years 
He will give special attention to tlte preparation of a new 
Catalogue of the Museum . 

The Mechanical Workshops elnqury Syndicate make pro- 
posals which virtually amoung to the establishing of an Engineer- 
ing School and Laboratory under Prof Ewing, by recommending 
an annual expenditure of some £700 for demonstrations and 
apparatus Another Syndicate report in favour of reserving a 


If xt be iound that these distances are exactly proportional | considerable area of ground between the Chemical and the 
to the known differences*of specific gravity, then the increase in | Physical Laboratories for buildmgs in which the Engineermg 


density of the column nfust be umform, It will savg arithmetic 1f | School may be accommodated 


the distances and dgnsities be referred to two rectafigular axes, 
and a curve constructed , evidently when the change in density 
1s uniform, the curve wil] be a straight lne 

‘he sponge spicules are next in‘roduced (in practice they are 
added at the same time as the indexes), and, hike the indexes, 
sink to their own level The position of this is read off as in the 
case of the indexes, and being referred to the axis of distances 
in the diagram, the specific gravity will be found on the corre- 
sponding axis of density In this way ıt 1s easy to determine the 
specific gravity of individual spicules, and with a certainty that 
does not always attach to specific gravity determinations on large 
bodies by ordinary methods The specific gravity of the 
spicules as a result of actual experiment is found to be 2 036, the 
great bulk of them floating at a level indicating this, buy mdi- 
vidual examples may sink to 2 09, while others do not fall below 
the level of 2 o2 

is puly rarely that one needs to employ a microscope ın 

this method , usually a test tube serves admirably to hold the 
heavy fluid, and a graduated glass mirror affords the speediest 
“ «means of reading off the distances of the levels So easy, 
accurate, and suie, has experience shown this method to be, 
that I now use it whenever practicable in preference to any 
otfr unfortunately its range is limited to specific gravities 
below 3 45 
+ The indexes may be small fragments of minerals, or che- 
mically pure substances of known density, such, for example, 
as yellow phosphorus (1 85), sulphur crystallized from carbon 
dısülphıde (2 07), and thelıke , or little floats may be made by 
manipulating short lengths of capillary glass tube 
the bit of tube are successively sealed, the last to be fused 
generally blowing out into a little bubble during the process, 
and thus giving a form to the float which causes it to assume the 
vertical position when suspended in the heavy flud The 
quantity of solid glass in the float as compared with hollow, is 
determined chiefly during the sealing of the first end, since this 
merely fuses together without blowing out Having constructed 
a good supply, some dozens, of these floats, they are thrown 
into a diffusion column along wifh three mineral indexes of care- 
fully determined density by reference to these, the specific 
gravity of each float can be found, and it can then be fished out 
fyom the fluid with a dipping tube, and preserved im a labelled 
box for future use 

The density of fluids can be ascertained ın the same way as 
that of sokas , but 1f the fluid be watery, an oily fluid such as 
methylene iodide, with benzole to dilute it, must be used for 
the diffusion colunfa , while if it be oily, the diffusion column 
must be an aqueous solution, it may be of cadmiugn-boro-tung- 
state, ogsdme other heavy salt 

There 1s, fmally, one other case in which density can be 
“determined by this method, while all others fail given a gela- 
tmous precipitate, hke some of @he silica hydrates, m which one 
has a sponge of loosely combiged hydrate with additional water 
mechanically present fillm# the mesh€s, to® find the specific 
gravity of the hydrate 
methods, for one cannot be suge that no combined water 1s lost 


in the process gf drying, which must precede the application of 


gravimetrical processes Butif asmall clot of the gelatinous 
substance be introduced into a diffusion column, the mechan- 
ically mixed water will slowly diffuse out, and its place be taken 
by heavy fluid till the hydrate has reached its own level, wherg 
it will rest, its meshes then being filled, no longer simply by 
water, but bysolution of the same specific gr@vity as its own 
I am at prgsent investigathg the composition of the silica 
hydrates by a process based on this method W J SoLLAS 
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But the erection of these 
buildings and their eqy:pment with suitable plant depend gn a 
handsome response bemg made to the appeal for funds from 
outside the University which Rrof Ewing has in contempla- 
tion Itis to be hoped that his energy and fervour in the cause 
of engineering education m Cambridge m&y be adequately re- 
warded by generous benefactions to the Engineering School 

The Sites Syndicate propose that the remainder of the ground 
available ın the New Museums area should UW assigned (1) to 
the necessary extension of the Cavendish Physical Laboratory , 
(2) to the Botanwal Department for neve class-rooms, &e , (3) 
to the Departments of Medicine, Surgery, &c , (4) to the Sedg- 
wick Memorial Muséim of Geology , and (5) to the temporary 
accommodation of the Classical gnd Mofern Language Lec- 
turers The Syndicate have been unable to assign special*eoms. 
to the Lecturer ın Geography 
e 
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Amercan Journal of Sence, February —A solution of the 
aurora problem, by Prof Frank H Bigelow The question 
considered 1s the location im space of the visible aurora arch and 
streamers, referred to the surface of the earth, as seen by an 
observer The observations required to test the theory which, 
is developed consist m measuring the angle of inclination of a 
streamer to the vertical plane passing through the station, toge- 
ther with the azimuth of the ray A simple piece of apparatus, 
suitable for such measurements, 1s described The problem is 
of importance, because ıt bears upon the physical connection 
between the sun and the earth, as communicated through the 
medium of the ether —Columbite and tantalıte fiom the Black 
Hills of South Dakota, by W F Headden A full description 
is given of the constitution of these minerals —Note on the 
geology of the Flor'da phosphate deposits, by N H Darton — 
Record of a deep well at Lake Woith, Southern Morda, by 
the same author The well penetrated the great sand mantle at 
Lake Worth, and extended down into the Vicksburg limestone 
to a depth of 1212 feet® The section obtamed from the borings 
is an important one, inasmuch as it throws some hight on the 
general stratigraphy of a portion of Florida of which little was 
hitherto known —-On the chemical composition of aurichaleite, 
by S L Penfield —The compressibility of hot water and its 
solvent action on glass, by Carl Barus As a general deduction 
from the experiments, the awthor infers that m many instances 
a definite dissociation temperature of the solid must first be sur- 
passed before solution will set in-gAn attempt to harmonize 
some apparently conflicting views of Lake Superior stratigraphy, 
by S R Van Hise —Powellge calciem molybdate, a new 
mineral species, by W H Melville —Bruckners “Khma~ 
schwankungen,” by Frank Waldo This is &n extende@yeview 
of Dr Edward Bruckner’s important work on oscillations “Of 
chmate, published fast year —The gigantic Ceratopside, or 
horned Dinosaurs of North Americam by O° C Marsh (with ten 
plates) , read athe Leeds meeting of the British Association, 
for the Advancement of Science, 1890 


Bulletin de VAowdémie Impériale des Scrences ede St. 
Péter sbourg, new series, vol 1 No 4--On the products 
of condensation of benzaldehyde and the phenols, by A 
Rusaneff (in German) — List of the @hirteen) Scotylies 
species in the Museum of the Academy, by P Shevyreff 
Two species (S ventPosus and S untspinosus) are new —O 
some observations made by Winnecke at Pullva with the 
meridian circle in 1861-63, byeO Backlund (in German) — 
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New anemograph and anemoscope, by H ,Wild (in German) 

The former*ha® been at work at St Petersburg since 1887, and 
gives gatisfactory resulis , the second, which 1s a simplification of 
the former, has been in use at St Petersburg and Pavlovsk for 
more than ten years, and also works quite satisfactorily —On the 
law of recfhrocity of quadratic residues, note by Ed Lucas (in 
French) —On the structure of nerve filaments, by ®h Ows- 
janmkoff —Apocryfhal Aéts of Apostles in Coptic language, by 

e O kemm (in German) 
s 
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SOCIETIES AND ACADEMIES. 
LONDON 


Royal Society, February 5 —“ On a Membrane linmg the 
Fossa Patellaris of the Corpus Vitream” By Prof T P 
Anderson Stuart 

Tife existence of a membrane here hag been the subject of 
discussion #70 and con till 1886-87, when, the matter was con- 
sidered by some to have been fenally set at rest by Schwalbe, 
who decided against,it in very clea: and explicit terms Ac- 
cording to his description the vitreus jelly itself lies agamst the 
Jens capsule and forms the posterior boundary of the canal of 
Petit—if such itgcould be called, for the canal, he says, ıs 
merely to be compared with the other clefts m the vitreus Any 
membrane that had been seen he declares to be an artificial 
product, the result of the action of reagents e author finds, 
however, that in the perfectly fresh, unaltered eye, after the 
removal of the lens gn ys capsule, there may be raised off the 
surface, of the jelly a mem@ane which, when stained and 
mounted, does not show any structure When the membrane 
from the four-year-old ox eye was isolated and tied over the 

“mouth of a fest-tube 4 inch wide, it sustained a column of 
water 40 inches high A smaller column than this may be sus- 
tained for days together When isolated, ıt may be dued to 
formea delicate memprane It is thinner in the centre where it 
hes against the lens capsule, thicker peripherally where it forms 
the posterior wall of the canal of Petit, which 1s thus a true 
canal Thus, when the entire vitreus 1s squeezed, the centre of 
the anterior face bulges more than the periphery The line of 
@emarcation of the two parts 1s fairly sharp The sun’s rays 
concentrated upon it show fluorescence as marked as in the case 
of the hyaloid, and at a puncture the sharp fluorescent edge 1s 
strikingly different from the jelly showing through the hole 
Treated with picrocarmine by the Gross method (to be described 
in the next number of the Yous nalof Anatomy and Physiology), 
the membrane is red, the jelly is yellow, and now its wrinkles 
are seen just as im the case of the hyaloid In successful 
meridional sections the membrane 1s seen 272 sett For oph- 
‘thalmological practice, a knowledge of the existence of the 
membrane 1s most :mportant, and the observations of ophthalmo- 
Jogists str@agly support the author’s observations 


«© On the Connection between the Suspensory Ligament of the 
Crystalline Lens and the Lens Capswle” By Prof T P 
Anderson Stuart. 

The common teaching ıs that there 1s a direct continuity of 
substance between the suspensory ligament and the capsule of 
the lens, but an observation by the author of the paper seems 
to mdicate that the ligament 1s only cemented to the capsule 
On opening eye-balls in an advanced state of decomposition— 
putrid—he found the lens in its fapsule perfectly free, and no 
mdication of any rupture of tissue along the line of attachment 
of the suspensory higament® This ligament was found perfectly 
intact projecting from ,the collapsed vitreus body as a sort of 
frilled ring with a free edge These pomts are best seen after 
the Gross staimmngeof the structures, as described by the author 
Tete Ext number of the Fournal of Anatomy and Physiology 
The obsereation bears upon the still unsettled question of the 
development of the Igns capsule, and upon cases of detachment 
of the ligament from the capsule sometimes mefein ophthalmo- 
logical practice , also on cases of atrophy and solution of the 
suspensory hgament, and cases of luxation of the lens 


“A Simple Mode of Demonstrating how the Form of the 
Thorax ıs partly determfned by Gravitation” By Prof T P 
Anderson Stuart e é 

Remembering how coastant and how potent ıs the action of 
@avitation, and arguing that the segments of the thorax were ¢o 
many rings of more or less elastic matter, the author concluded 
that, if simular rings of any other elastic material were suspended 
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in the same way, the form of the thoracic Segmerfts should be 
reproduced, provided there mæmwened ng other condition 
strong enough ta counteract the action” of gravitation The 
author has found crmoline steel most convenient, though bands 
of paper do very well The form of the thoracic segment of 
the quadruped, of the human fous, and of the human adult, 
are reproduced in succession if the rng be held betWeen finger 
and thumb, and turned, from lying in the vertical, till 1t hesin 
the houzontal plane The complete reproduction ofthe different 
features,of the adult huma thorax at 1ts most characteristic level . 
1s most strikmg This 1s when the steel, as usually sold, as 
about 6 feet long and }inch*wide A#the ring 1s Made smaller, 
the forn’s of the higher segments appear ın succession Thes 
points which are thus repr8duced are so nurflerois and simul- ‘ 
taneous that the author cannot behevg them to be mere co- 
incidences, and he therefore concludes that gravitation has had 
a greater inflyence in detesmining the tyBical form of the thorax 
than woul@ be generally admitted This $ supported by the 
shapes assumed by the steel rigs when the mode of suspension 
1s varied from the normal, as in deforgnities of the vertebrze 
here the partyular form in the individual—the thoracitede- 
formity—is more or less accurately reproduced . 


Physical Society, February 13 —Annual General Meeting 
—Prof A W Remold, F RS, Past-President, in the chair — 
The reports of the Council and Treasurer were read and ap- 
proved From the former it appears that there has been a 
satisfactory imcrease in the number of members, and in the 
average attendance at the meetings During the year a trans- 
lation of Prof Van der Waals’s memon on the contmuity of thg 
liquid and gaseous states of matter has been issued to members, 
and 1t®1s hoped that the translation of Volta’s works, now in 
hand, will be published before the next general meeting The 
Council regret the loss, by death, of Mr W H Snell and Mr 
W Lant Carpenter, and obituary notices of these late members * 
accompany the report The Treasurer’s statement shows that 
the financial condition of the Society 1s very satisfactory, and that 
the sales of the Society’s publications have increased consider- 
ably —A vote of thanks, proposed by Mr. Whipple and 
seconded by Dr Gladstone, was unanimously accorded to @he 
Lords of the Committee of Council on Education for the use of 
the room and apparatus Dr Atkinson proposed a vote of 
thanks to the auditors, Prof Fuller and Dr Fison, which was 
seconded by Dr Thompson, and passed unanimously The 
proposer, in refering to the satisfactory nature of the accoufits, 
1ecommended that the publications of the Society should be 
brought before physicists and other students of physical science, 
and Dr Thompson heartily concurred in this recommendation 
A third unanimous vote was accorded to the President and 
Officers for their services during the past year, the proposer and 
seconder being Dr Waller and Prof Minchin —The following 
gentlemen were declared duly elected to form the new Council 
President Prof W E Ayrton, F RS , Vice-Presidents Dr 
E Atkinson, Walter Baily, Prof O J Lodge, F RS, Prof 
S. P Thompson, Secretaries eProf J Perry, FRS, T H 
Blakesley , Treasurer Prof A W Rucker, FRS , Demon- 
strator C V Boys, FRS , other members of Council — 
Shelford Bidwell, F R S, W H, Coffin, Major-General E R. 
Festing, RE, E RS, Prof G * Fitzgerald, F R S , Prof f 
V Jones, Rev F J Smith, Prof W Stroud, H Tomlinson, 
FRS,G M Whipple, James Wimshurst —The meeting was 
then resolved into an ordinary science meeting, and a paper on 
the change ın the absorption spectrum of cobalt glass produced 
by heat, by Sir John Conroy, Bart , was read by Mr Blakesley 
The absoipt®n spectrum of cobalt glass, when cold, copsists of 
three dark bands ın the red, yellow, and green, wth a consider- 
able amount of absorption between the first two When a pieces 
1s heated to nearly red heat, thesabsorption between the fist two 
dark bands diminishes, and the bandyn the red moves towards the 
least refrangible egd of she spectfum, whilst those in the yellow 
and green retain their position, but become less distinct During 
the heating of the glass the intensity of its colour dimmuishes, and 
as the glass cools ts ‘origmal coloftr and absorption spectrum re- 
turns Diagrams and numbers showing the Character and 
positions of the bands in hot and cold glass accompany the paper, 
together with the numbers obtamed by Dr W J Russell (Proc 
Roy Soc, xxau p 258) for cold cobalt glass In conclusion, 
the author says that these observations, and those of Feussner on 
solutions, show that the absorption spectra of some substances 
vary with temperature In solutiens, this may be due to for- 
mation of different hydiates or to partial dissociation, but na 
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. solid like cobalt glats af actual change in its chemical constitu- 
* tion at a temperature considerably below its fusing point does not 

seem probable Dr Gladstone said ıt was generally known that 

heat affects the colouring power of substances, and that in soļu- 

tions absorption is greater the higher the temperature Different 

solvents sometimes produce effects analogous to heat, for cobalt 

salt dissolveden water and in alcohol gives pink and blue solutions 
«, respectively, and rise of temperature nfakes the aqueous solutfon 

mgre blue He concurred with the author as to the caus8s of the 

phenomena 1m liquids, an@ that the same explanation would not 
e2pply to glass Prof S P Thompson thought Ser John 
*Conroy’s resylts @greed with the experiments which Mr Ackroyd 
showed before the Society some years ago, when he demonstrated 
that the colours reflected” by opaque bodies, such as porcelain, 
&c, when heated, ten& towards redj—Prof Migchin showed 
some experiments ureillustration of his paper on photgelectricity 
read at the previous meeting In one of these, a seleno- 
aluminium battery, illungnated by the light of a taper, deflected 
an @ectrometer needle, thereby actuating a relay and ringing a 
bgll He afterwards exhibited one of his ‘‘impufsion cells ” in 
action, and showed the change from the insensitive to the 
sensitive state produced by a Hertz oscillator at a distance In 
the discussion, Mr Tunzelmann said Kalischer and von Uljanin 
had worked at the same subject, the former being the fist to 
make experiments on a photo-E M F im selenium His cells 
were made by winding brass wires on glass tubes and coating 
them with selenium, which was subsequently annealed These 
aells lost their power after some time, and would not respond to 
feeble hghts By using two wires of different metals he obtained 
better results Fritts, m 1883, used brass and gold plates coated 
wit} selenium, and Uljanin employed platinum plates deposited 
so thingas to be transparent The latter experimenter found 
that the E M F was proportional to the square 1oot of the in- 
tensity of the hght He also observed that the orange-yellow of 
* the prismatic spectrum produced the greatest effect, whereas the 

yellow-green and green rays of the diffraction spectrum gave the 

maximum EM F Comparing these results with Langley’s 

ob%ervations on the energy of the spectrum, 1t would appear that 


. the EM F bears no relation to the maximum energy falling on 


the surfaces Speaking of the cause of the phenomena, he said 
the electrolytic idea of von Uljanin seemed mapplicable to Prof 
Migchin’s results, and he mnquired whether a mixture of selenium 
ant aluminium would undergo a gradual change by exposure to 
hght Dr Glagistone said such a change, if ıt occurred, would 
be very slow, for nearly all difficult chemical reactions take time 
to complete The fading of colours was adduced as an instance 
of slow chemical change produced by lgbt Dr Waller 
thought the subject might throw light on the changes occurring 
in the retina, and asked if ıt was possible to separate thermo- 
electric and photo-chemical effects Dr Burton said he had 
suggested that the action of light on the retina was a photo- 
chemical one some time ago But hitherto ıt had been difficult 
to obtain substances sensitive to Any but the blue and violet rays, 
whereas the eye was most sensitive to green and yellow light 

In the photo-electric batteries, however, the EMF may 
generate a current and therefore energy, and the important 
question seemed to be, Where does this energy come from? Is 
it a chemical change precipitated by the action of hght, or does 
a direct conversion of light into electric energy occur? Prof 

Minchin, 1n his reply, said he thought his cells really transformed 
the incident energy” They were usually kept on open circuit, 
and there appeared to be no deterioration with tye, the only 
change éeing a sluggishness in developing the maximum E M F 


è Zoologica? Society, February 3 —Prof Flower, FRS, 
President, in the chair —The Secretary read a report on the 
additions that had been made to the Society’s Menagerie during 
the month of January 189% ,*and called special attention toa 
Yellow-crowned Penguin (Eudyptes antipodum) from Stewart 
Island, New Zealand, presented by Sir Henry Peek, Bart , new 
to the collection —A letter eas read from Dr Emin Pasha, 
dated ‘‘ Bussis¥, October 6, 1890,” announcing the despatch to 
the Society of a collection of birds which he had made on his way 
up from the coast —The Secretary exhibited, on behalf of Mr. 
J W Wills Bund, a specimen of the Collared Petrel (st elata 
torguata), which had been shot off the Welsh coast in Cardigan 
Bay in December 1889, and was neveto the Byitish Avifauna — 
A communication was read fgom Dr R W Shufeldt, contaimng 
remarks on the question of saurognathism of the Woodpeckers 
and other osteological notes upon that group —Count T 
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Parrois of the genus Platycercus, which he proposed %o call P 

xanthogenys and P erythiopeplus, both believed to be®from 
Australia —Mr P L *Sclater, FR S, gave an account of a 
collection of birds, from Tarapacà, Northern Chih, which had 
been madgfor Mr H Berkeley James by Mr A A Lane 

Fifty-three species were recorded ‘as eepresented in the series, 
amongst which was a new Finch, proposed to be cajled 
Phrygilus coracinus —Mr F Ẹ Beddard gave an account of 
the poush of the male Thylacine, from a specimen recently 
living in the Society’s Menagerie Mr Beddard also described 
the brain of this animal, and pomted out its differences from the 

brains of other Marsuprals 


CAMBRIDGE 


Philosophical Society, February 9 —Prof Darwin, Presi- 
dent, m the chair—The following communications eWere 
made —On rectipetality, by Mr F Darwm and Miss D 
Pertz —On the occurrence of eZipalum kewense m a new 
locality, by Mr A E Shipley The specimens exhibited 
came from an orchid house in the gardén of Mr Lawrence 
Birch, at Wiley, near Bath They were apparently introduced 
in a miscellaneous lot of orchids whose origm was unknown 
The species was first described by Prof Moself@y in 1878, from 
specimens obtained in the Kew hot houses Since then, m- 
dividuals have geen found at Haslemere, Welbeck Abbey, 
Clapham Park, and finally at Bata , they occur neatly always in 
hot-houses and a feat a time So far the species does not 
seem to be becoming acclimatizgd ®bfbad it has been re- 
corded in the Botamic Gardens of Kerlin, Frankfort, Cape own, 
and Sydney, ın the latter place in considerable numbers The 
animals aie very soft and extensible, they require a oit æ 
atmosphere, and die quickly m uncongenial surroundings They ® 
are hermaphrodite, and reproduce both sexually and by transverse 
fission They seem to be entirely carmvorous, devoming earth- 
worms and small snails, &c There is no reason to believe “that 
they are ever harmful to plants The mucus whichis secreted from 
the skin, chiefly in the anterioi 1egion of the body, leaves a slimy 
trail along the track of the animal, which moves by means of 
ventrally placed cilia The skin contains two kinds of urticat- 
Ing organs, (1) simple rod-like bodies, the rhabdites , and {u P 
somewhat similar bodies one end of which is drawn out into a 
long thread —The medusæ of Millepora and their relation to 
the medusiform gonophores of the Hyd: omedusa, by Mr S J 
Hickson In Millepora picata no medusiform structures of any 
land were observed The spermaria are simple sporosacs on the 
sides of the dactylozooids The eggs are extremely minute, and: 
show frequently amoeboid processes they are found megularly 
distributed in the ccenosarcal canals of the growing edges of the 
colony In Millepora murray: from Torres Straits, large well 
marked medusæ, bearmg the spermaria, were observegl lying in 
ampullze of the coenosteum Even when free from the ccenosarcal 
canals and ready to escape they show no tentacles, sensory bodies, 
radial or circular canals$ velum or mouth They are formed by a 
simpie metamorphosis of a zooid of the colony ‘The eggs of” 
this species, like those of AZ plicata, are extremely small andi 
ameeboid in shape They are not borne by special gonophores 
In the Stylastertda, the eggs are large, contain a large quantity 
of yolk, and are borne by definite cup-hke structures produced 
by foldings of the coenosaica] canals In 4dlopora the sperma- 
rium 1s inclosed by a simple two-layered sac composed of 
ectoderm and endoderm ‘The endoderm at the base 1s produced 
into the centre of the spermarıum as*a simple spadix In Distr- 
chepora the male gonophores are similar to those of Allopor a, 
but there ıs no cenjrally place endodermal spadix In both 
genera a two-layered tube (seminal duct) œ produced at the 
periphery of the gonophore when the spermatozoa 
Neither the gonophores of Allopora and DistichopAa nor the 
medusæ of ALllepora murrayi show, any graces in development 
of being degenerate structures lıke tife adelocodonic gonophores 
of the other Hyd: omeduse —The development of the oviduct 
in the frog, by E W MacBride ‘The previous work on this 
subject was sketched®, the only important paßer being one by e 
Hoffmann in the Zeztschrift fur wisserachaftleche Zoologie, 1886 
The development of the abdominal funnel of the oviduct was 
then Qescribed this arises as a grapve in the peritoneum, 
vgntral to the only remaining nephiostome of the pionephr 
this latter being the persistent first and not the third of the tad- 
pole’s head-kidney, as stated by Hoffmann his groove is 
subsequently carried round the oot of the lung to the ventral 


* Salvadgri poinfed out fhe characteys of two new species of l surface, and this extension pergsts ın the adult, though the- 
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length of the orifice 1s increased. It does not atrophy as 
suggested by Marshall The main body of the duct grows back 
as a solid rod of cells in close connecti8n with and apparently 
derived {fom a strip of column&r peritoneal epithelium on the 
outer border of the kidney Hoffmann ıs incorrect, in stating 
that the mos? anterior part of this rod ıs split off from the 
e Welffian duct At the time when this solid rudiment first 
appears the Wolffian duct ın gont of the persistent part of the 
mesonephros has completely disappeared The general con- 
clusion reached 1s the complete independence of the oviduct, in 
its development, from the Wolffian duct 


PARIS 


Academy of Sciences, February 16 —M Duchartre in the 
chair —On the objections raised to the interpretation of Heir 
Wigqper’s experiments, by M A Cornu. Further evidence is 
adduced ın support of the conclusion dr&wn from some experi- 
ments made by Herr Wiener (Comptes rendus, January 26 and 
February 9), viz that in a beam of polarized hght the vibrations 
take place in a direc&ton perpendicular to the plane of vibration, as 
is indicated by Fresnel’s theory —Hiustory ofthe Ibafiez-Brunner 
apparatus, by M Rod Wolf It 1s shown that the idea of 
utilizing optical®imstead of real contacts, for the determination of 
a base line in geodetic observations was acted upon by Tralles 
and Hassler in 1797 -@On solar statistics fo. 1890, by the same 
author (See Our Astronomical Column )—The Mont Dol 
elephants, by M Sirodot The authoredescribes Quaternary 
strata exceedingly Mch@n the aéd7-s of elephants, he having 
foum? as many as 758 teeth within an area of 1400 square 
metres Those of Elephas premigeniis predommate, but with such 


@ vamations that a great number of the specimens would have been 


* classed as Elephas antiquus, or as Elephas indicus if they had 
not been found isolated m particular strata — Observations 
of ire asteroid discovered by M Chailois on February 11, 
made at Paris Observatory, by Mdlle D Klumpke Obser- 


° 
nearly approaching that given “ss theey » Under the same 
circumstances Griess’s benzoylencerea 1s formed from the amide, 
—Mr H A Lorentz discussed the application of Maxwell’s 
principles to electrical phenomena in moved bodies, the ether 
being supposed to remain af rest By the aideof certain 
assumptions the author establishes the equations of motion for a 
system of electrified particles The results may be applied to 
al? phenomena which it is#permttted to explain by the hypothesis 
of sucl? particles 
a velocity v in the same direction im which ıt Is traversed by 
light-waves, the velocity gf these latter relatively to the ether, 


is increased by (: - 5e z being the měÆæx ef refraction * 


° 
The co-efficient 1 — Ais the same which was introduced by 
è n’ e 
Fresnel 1o the theory of aberration (3 
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Royal Acgedemy of Sciences, February 11 —One the 
execution of the measuring of meridian degrees on Spitzbeigen, 
by Piof Rosén —A new work, ‘‘ Biologische Untersuchungen,” 
Neue Folge, 1, by Prof G Retzius, exhibited by himself —An 
exammation of the new tables-of definite mtegrals of Bieren de 
Haan, by Dr C F Lindman —Anatomical studies of the 
Scandinavian Cestodea, by Dr E Lonnberg —On the structure 
of Ogmogaster plecata, Creplin, by Hr Jagerskiald —Bromeliaceze 
Herbarn Regnelliani, described by Dr C A M Lindman — 
Dete: mination of the maximum elasticity of the vapom of water 
at low temperatures, by Dr J Juhlin —Comparison between 
the methods of Angstrom and of Neuman for determmation 
of the caloric conductivity of different bodies, 1 theoregical 


foundation, by Dr Hagstrom —Notes on the superficial strata «m» 


of Scania, by Prof B Lundgien —On Anthella Wrights, n gen 
etnsp, asingular Actima, by Hr O Carlgren 





vations for position were made on Febiuary 13 and 14 
On a method for measuring the atmospheric dispersion of light 
of different wave-lengths, by M Presper Henry (See Our 
Astronomical Column )—On the resistance of various gases to 
the movement of a pendulum, by Commandant Defforges It 
has been previously shown that 


a= Pd + RWG, 


where T = time of oscillation of a pendulum, P = the hydro- 
static impulse during motion, d=the density of the sur- 
rounding air, and R =its resistance Six series of experi- 
ments ın carbon dioxide, three in oaygen, and three in hydrogen, 
show that the coefficients P and R are the same with the same 
pendulum for all three gases and also for air They'depend on 
the form Sf the pendulum, but not on the natme of the surround- 
ing gas —Remarks relative to M Poincaré’s note on Herr 
Wiener’s experiment, by M A Potjer —Vaniabuility of the 
number of vibrations of musical notes according to therr func- 
tions, by M Multzer —On the conductivity of organic acids 
and their salts, by M Ostwald —Reply to M Ostwald’s pre- 
ceding note, by M Dantel Berthelot —On some compounds of 
pyridine, by M Raoul Varet —On amide of sodium, and on a 
chloride of disodammonium, by M Joannis —Researches on 
Dhule pour rouge, by M ScheurewKestner This compound has 
been previously described Some of its combinations are now 
given —On the action ofeexcessive cold on animals, by M. G 
Cohn The rabbit appears to be able to live through con- 
siderable cold Adul? specumams have lived ın ordinary hutches 
suspended from g branch of a tree or standing on a heap of 
ae eens their temperature has only been lowered about 1° in 

ve or Sizdays, when the outside temperature varied from —- 10° 
to-15°C Other specimens have lived in perfect health for two 
months in cubical hutcheg®completely open on one side, when 
the temperature ranged from —10° to -25°, SReep and pigs are 
also able to live through severe weather, but the dog and horse 
are killed by gy —Observations on thegdevelopment of some 
Ascidiz, by M A Pizgn 
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Royal Academy of Sciences, January 31 —Prof van der 
“Waals in the char —Dr Hoogewerff aad Dr van Dorp dealt 
with the reaction of hypochlorites and hypobromites on phtalimide 
and phtalamide When molagular quantities of phtalimide and 
hypobromite or a hypochlorite are broughte together m an 
alkaline solution, anthrani@ acid is obtafhed m a quantity 
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AN ANTI-DARWINIAN CONTRIBUTION. 


The Derwinian Theory of the Origin of Species By 
Francıs P Pascoe, F LS’ &c, ex-President of the 
Entomological Qociety (London Gurney and Jack- 


son, 1890 ) 

ips evoitl any misconception to which the somewhat 
ambiguous éitle of this work may give rise, let ıt be 
at once stated hat this isgnot an egposition of the 
Darwiman theory, neither 1s it a contrition to that 
theory in the constructive sense, nor does it attempt to 
eel With the su®ject m any other than a destructive 
sense The author has, in fact, played the same part in 
the present little book of some 113 pages that he played 
some years ago 1n a similar production which is now out 
of print, and which bore the title “ Notes on Natural 
Selection and the Origin of Species” Mr Pascoe has 
hardly placed himself in the position of “counsel for the 
opposition,” masmuch as he can scarcely be said to 
plead anywhere against the Darwinian theory, he acts 
rather as solicitor for the opposition, and by virtue of his 
especial knowledge of certain groups of insects and his 
general knowledge of other groups of animals, he has 
been enabled to collate a large number of difficulties and 
objections which have occurred to himself and to other 
naturalists It 1s hardly necessary to say that many of 
ethe most weighty objections raised by the author have 
been culled from the writings of Darwm himself The 
result has been the production of a brief which ıs valuable 
as coming from a systematist of 1ecognized authority, and 
‘vhich the counsel for the opposition may and no doubt 

will make use of 
In so far as the author quotes from other writers, it 15 
difficult to ascertain how far he has himself grasped the 
Darwinian principles Where he does appear in his own 
personality, he leaves some doubt as to whether he really 
does understand these principles For example, there 1s 
a passage fronting the title-page which is not given asa 
quotation, and which we ntay therefore suppose to be the 
author’s own, and which commences with the state- 
ment — 


e e 


“ Natural selection 1s assumed to depend on a power 
im every organism—past and present—intently watching 
every variation, rigidly destroying any in the least degree 
mjurious, and pecking out with unerring skill all that in 
the futuie, by gradual accumulations, give a,better chance 
1n thg struggle for life” 

It ıs difficult to see how natural selection can depend 
upon a power ın an orgarf&sm either present or past, in 
fact, selection as undeystpod by most Darwinians 1s an 
operation from without, ze external to the organism , 
and if the author means to imply that the selection 1s 
due to an ipternal agency, then he has fatled to under- 
stand the spirit of Darwinism But the whole passage 1s 
so ambiguous that the most favourable view that can be 
taken of it 1s that when Mr Pascoe’s counsel comes,to 
consider his brief he may be told that the “ power ın the 
organism” ıs used as a jeetaphorical expression only. 

In a fev pages of introductron we have a series of 
quotations, gr rather, fragments of quotations, fiom Her- 
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I 
work d disuse, 
there 1s a discussion of the question of ‘henna 


bert Spencer, Agassiz, Cope, Wallace, Huxleyg Flower, À 
Mıvart, and Tyndall These are strung together without 
any connecting argument, but aie piesented in a form 
which 1s, to sdy the least, unfan to the authors in ques- 
tion They are the odds an end8 of various passages 
which would in most cases bear a quite different cOnstrfc- 
tion from that which the“author intends his readers to put 
upon them He quotes from Darwin to the effect that 
“with all beings there must be much fortuitous destruc- 
tion, which can have little or no influence on the courses 
of natural selection” Then he adds — 


“Tt cannot be contended, for instance, that oyt of the 
ten mulion ova 8f a codfish the few that attain maturity 
owe their escape to something not possessed by those 
that perish ” 2 


. 

Certainly not, all that Darwimians would contend for 
is that out of the milhons of codfish whose ova do reach 
maturity, there would be quite a sufficient amount of 
material fgr natural selection tẹ work upon For this® 
agency can obviously deal only with the organism which 
1s already in efistence, and if Ry {prtuitous destruction a 
very large proportion of tlfe ova are destroyed, that per- 
centage 1s hors de combat so far as natural selection 1s 
concerned Moreover, the production of large numbgfs 
of ova shows that natural selection has been at work in 
| the direction of producing an increased fertility This 
| “ objection ” does not, therefore, appear to be of a very 
t serious character 

After the introduction the real business of the book 
begins with a brief historical sketch The statement of 
the Darwinian theory ıs composed chiefly of quotations, 
and in so far as these are Darwin’s own words, they are 
fairly presented But when the author offers his own 
' summing up, we agam meet with that indistinctness of 
| expression which is one of his most unsatisfactory cha- 
racteristics — 





j 
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“ Natural selection, then, 1s assumed to be a power 
acting by gradually accumulating small modifications, 
| which, im the futuie, when increased by inhnted modi- 
| fications, 1s to the ‘advantage of each bemng’” 


Mr Pascoe’s cotinsel must be left to put this into form 
Sexual selection 1s, of course, not received by the author, 
but his objections to this part of the theory are very 
meagre, and he does not refer to any of the recent con- 
| tributions to the subject, such, eg’, as the masterly series 
| of observations on spidéts by George and Elizabeth Peck- 
ham [It can hardly be suppoged that a writer possessed 
of such an extensive knowledge of the hterature of the 
Arthropoda, should not be aware’of the existence of this 

In conn€ction with the subject of use 





beetles of Madeira, which 1s of importance, because ıt 
deals with aggroup of insects™ipon which the author 1s 
entitled to pronounce an opmion as an expert Darwin’s 
explanation of thys fact 1s familiar to all studemts of the, 
“Origin of Species” The “ objegtions” brought against 


this explanation are thus stated — | 


“Mr Wallace says that the same species, winglesgin 
Madeira, are winged on the Continent It may bé so 
Some of our Hemiptera—WVades, Pzthan®, Pyrrhocoris, 
&c—ordinarily wingless, @re sometimes found in hot 
But the beetles 


T 


summers to have well-develaped wings 
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of Mad ira belong, without exception, to European forms, 
and ın Europe few species are habitual fliers, while wing- 
less, or nearly wingless, species are fond far inland, in 
all parts of fhe world, belonging*principally to the same 
families as thosein Madetra (Curculiomide, Tenebrienide, 
Carabide, Lamiidey &c) ° It ıs difficult always to deter- 
tine, without myury to the insect, what may be a wingless 
species, but in these fou famiMes alone it ıs safe to say 
that there are a few thousandse In many cases® the 
elytra are soldered together, and have even grown to the 
sides of the thorax In some Lamnde allied to Dor- 
cadion, and probably ın some others, there are vestiges 
of wings But how ıs the union of the elytra to be ex- 
plained ? There is a tendency ta be wingless ın all 
the insect orders, either ın one or both sexes Neuters, 
unlike males or females, are always wingless Barren 
females are only neuters from want of fodd ” 


That is to say, that because winglessness occurs in other 
insects through other causes than those which obtain in 
Madeira, therefor€ this ıs an “objection ” to the wind-selec- 
tion theory of Darwin 
to the effect that “1n s@ience scepticism is a@luty,” I may 
be permitted to express my scepticism 4s to whether the 
author has really gra8pe@ the Darwiman explanation I 
must confess that to me the reasoning appears to be of 
ghe nature of a #07 segustur, but I have given the extract 
fn fulf'in order that readers may form their own opinion 
It is typical of the whole spirit of the “ objections ” which 
the author has marshalled against the Darwimans In 
the first place, the above statement does not fairly re- 
present Mr Wallace’s views He says only that some of 
the wingless Madeiran species are winged on the Con- 
tment “In other cases the wingless Madeira species are 
distinct from, but closely allied to, winged species of 
Europe” (“ Darwinism,” p 105) But the fact that Darwin 
sought to explain 1s not that there occur wingless beetles 
in Madeira, but that such a large number (over 34 per 
cent ) out of the whole Coleopterous population should be 
thus deprived of the means of flight Moreover, the con- 
firmation which this explanation receives from the insects 
of Kerguelen, which belong to three different orders, and 
which are a// wingless, 1s not alluded to as it should have 
been in fairness to the argument Even the “union of 
the elytra” may disappear as an obye€tion on further con- 
sideration, for if, through wind-selection, or amy other cause, 
flight became unnecessary or dangerous, ıt 1s quite con- 
ceivable that the possession of loose elytra would become 
a source of positive danger to beetles which bury or live 
among loose stones and the crefices of bark, and natural 
selection would in such cases bring about the character in 
question on account of the superior protection from bodily 
mjury which would bè thus fernished 


The pext writers whom the author Puts into his anti- 


Winlag witness-box are Dr Romanes and Prof 
Mivart, the latte: of whom he considers to be the “most | 
damaging” opponent hen we have a whole array of 
Darwin’s own difficulties, which aie familiar to all who 
have read the Işte: editions of the “Qrgin of Species” 
In his anxiety to pin Qdarwimans down to the literal state- 
ments of their master, Mı Pascoe has not done justice to, 
or has wilfully ignoed, the later developments ef the 
theory It ıs true that Darwm adgutted that, unless 
“many mdiduals were similarly and simultaneously 
modified ‘rarely single vari®tions could be perpetuated’ 

z Variation, howeve: siseful, uf -congirfd to one m- 
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dividual, would be ‘generally 1dt® by gubsequent™ mter- 
crossing with ordinary individuals ’” 

But ideas on this head have become broadened to an 
extent that the author does not seem to be aware of The 
whole number of individuals composing any species may 
at any period of its existence be divided into tw portions 
presenting variations above and below a hne bf mean 
variability Of these portions one mugt possess characters. 
more or less advantageous so far as concerns*the ex- 
ternal conditions, and the®other portion mauste possess 
characters more or less disadvantagegus with respect to 
those same conditions Qn the first pgrtion—which may 
be considered above the mean Iine—ngtural selection 
wul act as a preserving agent, on the second portion 
—below the mean line—natural selection willeact as 
a destructive @gent That ıs to say, that the whole 
number of individuals surviving in the struggle for life 1s 
supphed fiom the portion above the mean line of varia- 
bility The proportion of individuals of this upper 
portion which survive will depend upon two factors, the 
intensity of the action of selection for the time being, and 
upon the range of variability of the species, z e the height 
of the extreme variations above the mean line Mr 
Pascoe occasionally gives extracts from Wallace’s “ Dar- 
winism,” but he cannot have properly digested the third 
chapter of that work, although he quotes from it,af he 
still considers the isolated fragments of Darwin’s writings 
which he gives above in the light of “objections” It 1s 
obvious that many individuals ave similarly and simul- 
taneously modified, and since the action of selection yp 
the conservative sense 1s exerted upon individuals above 
the mean, while the loss by destruction falls upon those 
which are below the mean, ıt follows that in the next 
generation the line of mean variability will be raised, zee. 
the species will have come into closer harmgny with the 
external conditions, and so on 1n successive generations 
tall equilibrium 1s reached 

Among the objections for which the author makes D1. 
Romanes responsible 1s the well-known one about the 
giraffe — 

“On the converting ‘an ordinary hoofed quadruped” 
into a giraffe, Mı Romanes®*observes ‘Thousands and 
thousands of changes will be necessary’ The 
tapering down of the hind-quarters would be useless 
without a tapering up of the fore-quarters’ The chanceg 
of such changes are ‘infinity to one’ against the asso- 
ciation of so many changes happening to arise by way of 
merely fortuitous variation, and these variations occurring 
by mere accident ” . 

I cannotęsay how far this passage 1epresents Dr 
Romanes’s views The latter portion appears to sontain 


a distinct pleonasm, but this 1s a pomt of detail, arising, 7 


perhaps from the author havmg torn the passage from its 
context and then dissecting ee But surely it ıs not 
essential to the Darwinian explanation of the form of the 
giraffe that there should have been any “ tapermg down” 
atall The particular advantage which the form of the 
animal confers upon it 1s its Aeyght, the neck has been 
elongated and the fore-quarters raised for this purpose, 
and, as far as I know, neither Darwin nor any of his 
adherents have asked ug to believe that the hind-quarters 
have been lowered The other, difficulty preSented in the 
above passage ıs one which is very frequentl¢ urged, viz 


the chances against concurient favourable variations 1n | 
° s 
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compléx and go-ordinateal structures To many impartial | much compressed) to be found in any modern tgxt-book, 
; critics, however, this class of difficulty will not appear so | and therefore might well have been dispensed with in a 
i formidable when ıt 1s remembered that the complex | special work like the pręsent where compactaess appears 
co-ordinations which aye now witnessed are the final | to have been armed at If the author had only devoted 
result of long series of modifications superimposed frem | the same amount of space tothe etaed discussion of 
generatign to generation through long periods of time | some special classes of difficulties he would hav@ doite 
We arent called upon to belitve that co-ordigated cha- | his own cause more servic? To say that “the invertebrate 
2 e racters were developed at once by the occurrence of a | classes are so little nbticed by writers on the origin of 
sufficient number of individyal variations having the | species” ıs a distinct injustice to such writers as Wallace, 
bg necessary ce-ordination of distinct variations Mere | Bates, Fritz Muller, Haeckel, Lubbock, Weismann, Ray » 
elongation of neck would be an advantage to an animal | Lankester, and Poulton, all of whom have based their 
occasionally driven to browse upon the folage of trees | contributions to the theory ın question, either partially 
The most rabid anti- Darwimiarf will not défyghat animals | or wholly, on work done ın connection with the ¢nverte- 
E do vary in this character. But if an elongated neck js | brates . 
an advantage, natyral selection would seize upon it and After the summary of fhe characteis of the Inverte- 
perpetuate it ın the species presenting the*hecessary varia- | brata, Mr Pascoe introduces the sifbyect of colour as a 
» tions in this direction Then, superimposed upon this | means of protection He objects (apparently) to natural 


character would be other modifications, say strength of 
neck muscle, which would give its possessors an advantage 
in reaching up to their food Natural selection would, in 
such a case, be acting upon two distinct characters— 
length of neck and strength of muscle—which are now 
e co-ordinated, inasmuch as they have both been developed 
fora common purpose But it 1s not necessary to sup- 
pose that the variations in these two characters have 
ane always been “concomitant”, there ıs no reason for 
believing that the individuals with the longest necks 
ə , were necessarily those with the strongest muscles All 
that 1s"clamed is, that among the individuals with the 
longest necks there would be variabihty in the strength 
e of the neck-muscles, and that muscular strength has thus 
* , been superadded little by little to length of neck through 
r successive generations, until the co-ordination which we 
npw observe has been reached Whole classes of dif- 
ficulties in the way of accepting inciprent “concomitant 
variations,” which occur throughout the present work and 
others of a like character, will, I venture to think, dis- 
appear, or at any rate become much diminished, if looked 

: at from this point of view 
About one-half of the whole book 1s devoted to objec- 
tions of this and other kinds, but the reader, whether 
. © Darwinian or not, will beestruck by the total want of 
method with which the facts are marshalled This is 
certainly a surprising defect in a writer of such acknow- 
eledged skill as a systemiatist Large numbers of the 
paragraphs are bare statements of facts, and their bearing 
upon the questions at issue 1s often so obscure that ıt 1s 
ampossible to dgcide whether the author is writing in 
favour of Darwinism or against it The firgt indication 
. of mefhodical treatment appears about the middle of the 
* book, where begins a short synopsis of the Invertebrata, 
° which occupies from thirtyto forty pages, and of which 
the object is thus explained — 

e. 


selection as the effective agency in Wus case, quoting 
Mr Butler to the effect “that no insect in any shape was 
ever refusedsby all birds , what ofe bird refused another 
would eat” Thys objection ıs based on a misapprehen- 
sion, no Darwinian has ever asserted that protective 
colouring 1s adsoluée, and that the concealmeff 1s so 
perfect that the species thus protected are altogethez 
free from persecution The utmost that is claimed is A 
relative advantage In a similar way Bates’s theory of 
mimicry 1s lightly disposed of because “it does not appear 
that butterflies are anywhere the food of birds” There 
is, however, much evidence to the contrary, and the 
theory of mimicry, moreover, does not require us to 
believe that birds are the only foes of butterflies 
“Another butterfly (Hypolzmnas bolna) apparently 
not mimetic,” is a quite erroneous statement, as the 
female presents one of the most remarkable mstances of 
mimicry known The leaf-butterfly (Ka/zma) 1s de- 
scribed as “ one of the most perfect cases of mimicry”, 
but this is rather a case of protective resemblance 
(Poulton’s “procryptic” group) To say of mimicry 
that, “ after all, the majority of such resemblances are 
superficial,” 1s no objection, but would be conceded 
by the most advanced advocate of Darwinism The 
author records a véry interesting case of a Queensland 
beetle (Savagzs) which 1s covered with a waxy secretion 
which 1s identical in appearance with a fungus (/sarta) 
The bent of the writer’s mind will be gathered from 
the statement that the fact that the beetle 1s found on the 
trees on which the funus grows is regarded as “the 
oddest thmg”(') Then he shuts his eyes to the only 
reasonable explanation, because the beetle belongs to a 
family which have a hard exoskéleton, and “none of 
which are hkely*to be touched by buds” The yeason- 
mg is inconclusive, because hardness of coveyng 1s 
always a protection, and birds are not the only beetle 
destroyers Wath respect to tiffs whole question of colour 
adaptation, Mr Pascoe makes a most astonishing state- 
ment “My experience leads me to the gonclusion that, e 
as a rule, animals think very littlg of concealment” If 
this 1s his experience, it 1s certainly at variance with 
that ef every naturalist who has observed animals among 
their natural surroyndings s 
The concluding portions deal with Weisrfann’s theory 
of heredity, instincts, geograghical distribution, and other 
muscellaneou# qubyects, which are all treated of in the 


e 

“The invertebrate classes are so httle noticed by 
writers on the origin of species, that a short sketch of 
some of their characters dnd peculiarities may be useful 
to show their classification and affimties, and to give 
some idea of their often extremely exceptional forms and 
modes of reproduction It will bring into special notice 
the statements already given in general, and illustrate 
still further the difficulnes of theetheory "» 

. 


This synopsis is certafnly useful as far as ıt goes, but 
at contains only the ordinary zoological information (very 
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* fragment gy way that prevails throughout But ın | nearly a hundred pages virtually 3 independent work 


spite of "any hostile criticism which the work may 
call forth, t must be recognized that*the author has 
a distinct claim to make himself heard, He is an 
authority on cewtaine groups of Coleoptera, and %s a 
veséeramaimong systematists who had won his spurs before 
his present critic knew a beetle fom amoth Toattempt 
to answer all the objections and difficulties which he has 
accumulated would necessitate a volume Waith respect 
to these objections, some aie old, and have already been 
answered, others are trivial, and require no answer, 
others answer themselves, others aie strained, others 
arise frem misapprehension, as I have endeavoured to 
show, while others remain as real difficulties, for the 
solution of which we may have w wait pafiently for years 
Jt must not be foigosten, however, that difficulties are 
not necessarily disproofs Astronomers tell us that there 
are many difficulties connected with the motions of the 
heavenly bodies, but I am not aware that these difficul- 
ties have shaken their fagth in the theory of poao 
The man of science accepts that theory, although he 
might find ıt ımposşğblę, to explain wlfy a particular 
pebble found its way to the tof of a particular hill 
In justice to Mr Pascoe, from whom I have long ago 
“gread to differ” on these questions, it must be pointed 
out that he is, or at least appears to be, an evolutionist 
He says so more than once in this work — The objec- 
tions now are confined to natural selection No objec- 
tion can be advanced against the theory of descent A 
separate creation for each species would admut of no 
blgod-relationship ” (p 107) “ We are grateful to Mr 
Darwin for having freed science from the bonds of the 
old theology ” (p 111) It 1s with the Darwinian form of 
evolution that he wages war, and if I have availed myself 
of the opportunity afforded by the Editor of NATURE for 
discussing the contents of this volume at greater length 
than its bulk might appear to demand, ıt is because the 
author 1s the 1epresentative of a large class of systematic 
entomologists in this country, who hold similar views, 
and who, b¢ their constant study of and search for minute 
characters upon which to found “ species,” have become 
biased ın judgment with respect to the broader problems 
of modern biology Writers of this school are in the 
habit of forcing difficulties upon natural selection which 
that theory has never professed to deal with The 
Darwinian doctrine will not collapse under this last 
attack, and however much we mey differ from the author, 
it cannot be denied that, as a stimulus to further re- 
search, such compilations*as that which Mr Pascoe has 
produced are distinctly useful , R MELDOLA 
e e 
THE HISTOLOGY AND PHYSIOLOGY OF 
° GRANITE . 
Contributions to a Knowledge of the Granites of Leinster 
« By W J Solas, LLD, DSc, FRS, Professor of 
Geology and Muneralogy, Unuvers.ty of Dubhn 
Transactions ofthe Royal Irish Academy, Vol XXIX, 
Part XIV, January t891 (Dublin) 
Te convenient system of the Rofal Irish Academf, 
by which each paperin their Transactions con- 


Stitutes a separate part, makes this quarfp memoir of 
e i 
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As such it should be possessed by all en¢agéd in serious 
petrographic research , while to workers in other branches. 
of geology, ıt will give a clear idea of the patient methods 
and precise observations by whith the history of ock- 
masses is giadually being brought to light The merchant 
and thê connozsseur of ornamental stones will fit httle 
in these pafes concerning the broad features of granite, 
the joints that so often limst the exposed masyes, the 
modes of disintegration, om even the life-history of the 
Lemster mountain-chain , while the lover of Scerery will 
muss with regret the handsome plates, fonnecting surface 
features with geological structure, wifich adorned the 
Transactions*of Societies at the commer&ement of the 
présent century. But we would refer such readers to the 
lumıtatıons and restraint shown in the fitle of the present 
paper 


of his predecessors , yet, despite the bibllography which 


| Prof Sollas has here drawn up, we soon become aware 


that our knowledge of the familiar rock, granite, 1s greatly 
in need of these “contributions” The detailed chemical 
and numerical observations of Dr S., Haughton, so freely 
quoted from by geological writers duung the last thirty 
years, have clearly borne good fruit in Dublin on their 
natural soil 

The minerals of the Leinster gianite are considered 118 
this paper individually In obtaming the specific gravity 
of isolated grains, the author mgeniously employs a 
“ diffusion-column,” composed/of heavy liquid, the density 
of which increases regularly fiom above downwards 
(see NATURE, February 26, p 404) It is found tha® 
a column prepared by poming a less dense upon a 
heavier solution acquires by diffusion the necessary 
1egularity after standing for some six or seven hours 
Minerals of known density are introduced as index-marks, 
and the density of any layer of the hquid between those 
at which they float can be read off against a graduated 
mirror The convenience of this method, as compared 
with the ordinary plan of uniformly diluting a sample of 
liquid for the examination of each separate mineral, will 
be apparent to all who have worked at the determination 
of rock-constituents , the purjty, moreover, of a group of 
grains, which have been isolated by the ordinary method, 
may be ensured by transferring them to the diffusion- 


column, when some may be found to float above and, 


some below the horizon of the pure material 

We notice that Prof Sollas uses in his investigations 
the solution of iodides of mercury and potassium with- 
out being contentious over matters of priority, we must 
protest aganf&t his styling this the Thoulet solution, since 
its inventor, Mr Sonstadt, was the first, not only % em- 


ploy it for the determination of specific gravities, but to « 


suggest its utility in processes of isolation. 

The author, when dealing®wath the biotite of the 
Aughrim granite, discusses in some detail the constitu- 
tion of the micas, and graphically represents their 
molecules in the form of sexradiate ringse Now that 
the forms of molecules are playing a prominent part in 
crystallographic considerations, chemists will be attracted 
by these symmetrical diagrams, which are, of course, 
mainly speculateve Préf Sollas himself regards them 
merely as suggestive , but we cam imagine some fascinated 
student, gazing on giaphic formule which $o skilfully 
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adapt themselves to the reactions of the mineral, and 
feeling himself at 18t°in touch with, the affinities of the 
impenetrable atom Let such consider and beware 
The description given of the contact phenomena (p 
480) as at present an® especial interest, and the? author 
freely uses the term “schist” for the distinctly foliated 
rocks hich are common algng the flanks of tle great 
chain, although such rocks are undoubtedly ofOrdovician 
age This ıs meve justices to the structures developed, 
and an encouragement to jftrologists in the field, who 
are apeto fesent a termino ogy based in any way upon 
geological age While Prof Sollas points out how the 
fohation in this @ase preceded, the mtrusipn of the granite, 
we may take & that the same earth-movemtnts produced 
both the one and the other at no long interval, the falia- 
enon being a prelifie to the final yielding of the uptilted 
rocks 
The phenomena of foliation in the schists, and of flow- 
structure in the granite, may be studied by any visitor to 
Dublin upon the airy summits above Killiney Bay, but 
ın some spots the granite itself has assumed a gneissic 
character through pressure subsequent to consolidation 
On this point pp 496-502 of the present{memoir may be 
commended to workers ın metamorphic areas , especially 
noteworthy 1s the insistance that the formation of cracks 
eat ought angles to the direction of flow, so often seen 
throughout the elongated constituents of a rock deformed 
by piessure, will serve under the microscope to distinguish 
cases of secondary from those of primary and igneous 
flow 
e Among the interesting series of conclusions, we may 
remark how the soda-lime felspars predominate over the 
potash varieties in the Leinster gianite This only con- 
firms what microscopic ,examination has taught us of a 
*host of “gramites”, so that we may have to fall back 
upon the comfortable definition of the rock as consisting 
of “ quartz, felspar, and mica,” unless we are willing to 
hand over many old acquaintances to the incieasing 
gioup of the quartz-diorites 
Although the author states that we have no trace of 
volcanic ejectamenta emanating from the Leinster granite, 
we should be inclined to connect with it the great series 
of Ordovician “ felsites,” 2nd associated tuffs stretching 
along its flanks from Wicklow southwards Volcanoes 


~ characteristically break gut upon the margins of an up- 


lifted area, not upon its crest, where the eruptive energy 
may be presumed to become less and less, and highly 
sthcated lavas, ancient obsidians and pumiceous tufts 
abound amongthe Ordovician rocks of Leinster, probably 
as the direct precursors of the granite ° 

C8ntribptions such as these furnished by Prof Sollas 
will be estimated at their full merit by those familiar with 
the long processes of isofition and analysis The work 
of careful weeks may fotcasionally come before us na 
page, and the results may appeal more immediately to 
the philosophic chemist, and the crystallographer But 
from suchea memoir, as from that recently presented to 
the Geological Society by Messrs Mair and Harker, we 
may learn what work lies before us even on familiar 
granite fells, and we may turn with renewed zest from 
the streets of Dublin to its lighlands, to the moorland 
white with hoar-frost, and the broad glens reachıng to 
the sea ° GC 
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THE FLORA OF WARWICBSTWRE 


The Flora of Warwickshire “The Flower Plants, 
Ferns, Mosses, and Lichens,” by James E Bagnall, 
Associate of the Linnean Society” “The Fungi,” by 
WB Grove,M A sand] Fa Bagmall* 518 + 34 pages, 
with a Map (London GurneyandJackson Parming- 
ham Cornish Brothefs, 1890 ) 


T= interest to outsiders in the plants of Warwick- 
shire hes in the fact that we have here a typical 
English Midland county, the botany of which 1s not im 
any way affected by proximity to the sea or high moun- 
tains Although it 1s the central county of England, and 
forms the watesshed of the Severn, Trent, and*Thames, 
no portion of its surface rises above 855 feet Its areais 885 
square mules, or 566,458 cres, and it contains 4 hundreds, 
2 cities, 1 county town, 10 market towns, and 209 parishes 
In 1888 the crops of corn, beans, and peas occupied 
106,000 acres, green crops, 38,602®acres, permanent 
pasture land, 312,0co acres, 
woodland#@16,650 acres The s®ils are fertile, but varied, 
comprising nearly ail kinds but those containing chalk 
and fimts All the southern n€ south-eastern part of 
the county 1s occupied by a strong clay resting òn lme- 
stone A soil of similar kind occupies the north-west 
Over a large portion of the county, extending from Wér- 
wick to its western boundary, are strong clay loams 
resting on marl and limestone Westward and south- 
westward of Warwick there 1s a strong clay over hmestone 
About Rugby and ın the valleys of the Blythe and Tame 
are light sandy soils mixed with gravel The remaining 
extensive portions of the county consist of a red samdy 
loam and a red clay loam, resting on freestone or lme- 
stone, and sometimes on gravel The extent of unin- 
closed land 1s very inconsiderable, the only extensive 
commons being those of Sutton Coldfield and Yanım- 
gale The subjacent sedimentary rocks begin with 
the Cambrian and end with the Inferior Oolite, with 
a little volcanic tuff with intrusions of diabase and quartz 
porphyry in the north-east, near Atherstone 

The author of this beok, Mr James Bagnall, ıs one of 
the most meritorious and best-known of our working-men 
naturalists He fives in Birmingham, and has devoted 
himself specially for the Jast twenty years to the study of 
the botany of his native county, and in the present work 
the result of his long and diligent labours 1s carefully 
summarized He has taken rank as one of our best 
critical British botanists, and has been selected by the 
Linnean Society as one of its fifty Associates, and has 
been awarded the Darwin Medal given by the Midland 
Union of Natural History®Societiés for the encouragement 
of original rSearch His fellow-t@vnsmengare justly 
proud of him, and when the present work Rd 
number of local gentlemen, with M: Joseph Chamberlain 
at ther head, undertook ¥o guarantee him against 
pecuniary loss There was, however, no need to callupon 
them, as 430 outof the 500 copies prinzed were subscribed 
for before the book was issued e 

The work consists of an introduction of thirty-one 
pages, which contains the needful explanations of the 
plan followed in ghe enumeration of plants and theu™ds- 
tribution, together with a sketch of th@ physical geo- 
graphy, meteorology, and ®eology of the county, the latter 
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ə contributed by Mr 4 *Bernard Badger” The great body 
¢ of the wor—328 pages—is taken up by the enumeration 
of the Yowerng plants and vascular Cryptogamia that 
grow in the county, and an account of their distribution 
and the special stations of the 1arities » The county 1s 
divided into tem districts founded on the river dr&inage, 
and aach of these has been worked separately The 
last edition of the “ London Catalogue” has been followed 

as a standard of nomenclature and species hmutation 
The county is specially rich in Rubi, and im studying 

, them Mr Bagnall had the advantage ın starting of the 
oversight ın the field of the Rev A Bloxam, who was 
one of the best practical authorities in this difficult genus 
that wg have had ın this country Thg flowering plants 

of the county have been worked so thoroughly that it 1s 


Then follows the enumeration of the mosses, of which 
236 species are known in the county The Hepatic and 
lichens have not keen worked so carefully, and in these 
orders there 1s ample scope for further research The 
° enumeration of the fuagi ıs confined to the Hymeno- 
mycetes and Gasteromycetes The enumeration of the 
lower Cryptogamia ¢ccypies 130 pages Then follows a 
table showing the distribution of the plants through the 
ten drainage districts of the neighbouring counties of 
Geicester, Northampton, and Oxford The book con- 
cludes with a sketch of the progress of botanical in- 
vestigation in the county, the principal botanists who 
have worked within its limits bemg Withering, Stokes, 
Perry, Purton, Bree, and Bloxam 
The flowering plants and vascular Cryptogamia, of the 
county summarize as follows —Out of 532 plants gener- 
afly diffused throughout Britain, Warwickshire has 501 
Out of 409 species concentrated towards the south of 
Britain, Warwickshire has 285 Out of 127 plants con- 
centrated in the eastern counties, Warwickshire has 31 
Out of 7o plants concentrated in the western counties, 
Warwickshire has only 8 Out of 37 plants concen- 
trated in the centre of Bi:tam, Warwickshire gets 7 
Out of 208 plants which represent the boreal element in 
the British*flora, Warwickshire has only 19 
The book ıs not too large to be conveniently carried, 
which 1sa great advantage in a countyflora From every 
point of view it 1s thoroughly satisfactory, and will be a 
lasting memorial of the ability and diligence of its author 
J G BAKER 
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OUR BQOK SHELF. 


A Hand-book and Atlas of fstronomy By W Peck, 
F.RSE,FRAS (London and Qdinburgh Gall 
an 1s, 1898) 


AS Astron8mer and Public Lectmer to the City of Edin- 
burgh, the author of t work might reasonably be 
expected to be familiar’ with the requir€ments of a 
popular hand-book of astronomy His aim, however, 
a has not been to give a mere outline of ghe subject, but to 
give “complete and agcurate” information in the puin- 
cipal departments of modern astronomy 
deavour he has compiled the volume before us, consisting 
of,170 pages, and embellished with 20 large plates and 
numerous smaller diagrams For tHe ordinary reader 
who does nof® possess even a small telescope, the book 
has not much to recommerd it The descriptions are 
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often very meagre, and the spectroscopic wo1k*wpich 1S 
now engrossing the attention of#s®@ mapy astronomers 1s 
scarcely touched tpon The star maps and the tables 
which accompany them aie excellent, but ıt 1s question- 
able whether they would not have been more convenient 
if ıssĝed separately, instead of forming part of aerather 
btlky volume Yet, 1f these were taken away, theie could 
be little excuse for the existence of the remaindgr That 
1s to say, there would b& httle left that 1s not*already 
available in much cheaper forms The author has fallen , 
into the common error of attempting to combme a 
popular Work, suited to fhe general reader, with one 
more especially adapted fot those wishing “to acquire a 
compiehensive knowledge of the sugect From either 
point of view, the deficiency of spectrgscopic astronomy 
1s very conspiefious 7 è 

Some of the large diagiams are really excellent, but 
Amongst the latter the most 
striking are Plate 9, illustrating solar phenomena, an 
Plate 19, depicting varous spectra In the latter the | 
colours are unsatisfactory, and the spectrum of hydrogen 1s 
represented as consisting of two bright lines and numerous 
daik ones It would have been a great impiovement if, 
instead of the drawings of some of the brightest nebule, 
photographs had been reproduced The reproductions of 
photographs of the moon, taken by the author, are ex- 
cellent 


Buographesch-irtterarisches Handworterbuch der wissen- 
schaftlch bedeutenden Chemiker By Carl Schaedler 
(Berhn R Fredlaender und Sohn, 1891) a.S 


BIOGRAPHICAL notes of some hundreds of chemists and 
physicists are here collected together, the names being 
arranged in alphabetical order In the majority of cases 
there are given the date and place of birth, and, in cases 
where it has occurred, of death, besides the offices helde 
the most important of the work done, and the books, &c, 
written by the individual 
from before the Christian era, and among the most recent 
names may be found those of Thomas Carnelley and 
Sydney Gilchrist Thomas The collection cannot fail to 
be useful and interesting, but its value to historians 
would have been greatly enhanced if references had been 
given to the authorities from which the statements are 
derived To do this would have probably added but 
httle to the trouble of compilation, and would have made 
the volume a standard work of reference 


Round Games with Cards By Baxter-Wray 
George Bell and Sons, 1891*) 


In this little treatise, Mr Baxter-Wray deals with al} 
the most popula: round games with cards Among 
them may be mentioned nap, loo, poker, vingt-un, com-* 
merce, pope-joan, spin, together with eight others which 
are played at the present day With regard to each 
game the reader receives sound advice as to the methods 
he should adopt, and those he should hot The vana- 
tions of eackagame are well described, but mention might 
have been made—in the variation of nap called “ neisery, 
or mistre”—of playing with all the hands &n the table 
face upwards, which affords, when more than three are 
playing, an excellent game requiring much skill and tact 

Many suggestions anel rules 4r@ given pe1taming to the 
stakes, deals, &c , and those who 1ead the book will find 
in it all that will enable them to learn a new game 


(London 


Standard fr By W 
(London Longmans, Green, and Co, 1891 ) 


THIS book ıs intended to be in the hands of teachers, 

who, by making a judicious use thereof, should be able 

to engraft much în the minds of young people in a sound 

and practical manner, The prin@ple on which y is written 

is excellent The work‘is drawn up on the same lines 
e 
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Elementary Science Lessons 
Hewitt 


The period covered extends . ° 
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as the first series, oMy*it 1s of a shghtly more advanced 
character The idea throughout1s to place objects before 
the children, by means of which they may be able to 
recognize the general properties relating to them ‘Thus, 
in theefirst few lessons Certain substances aie exhibited, 
from which the general idea of solids, liquids, anc gasés 
can be gathered The general characters of irog and 
steel, and those of a variety of other metals, are then 

ə illustrated, the metallic surfaces of which suggest the 
principles of the reffection of tight, which are consequently 
treated of „The remaining Jtssons deal with sunlght, 
colour, Motion, and the forces that produce it The 
apphances for theeexperiments are of the most simple 
kind, and there are notes for the use of the teacher, from 
which the necegsary information can be gathgred 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opimons ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscriptis ~ntended for thes or any other part of NATURE, 
No notice 1s taken of anonymous communications. | 


Darwin on the Unity of the Human Race 


Havine had occasion last year to allude asa fact to the cir- 
‘cumstance that Charles Darwin assumed mankind to have arisen 
æ one place, and therefore in a single pair, I was surpiised to 
find*that this fact was doubted, or at least very doubtfully 
accepted, by some of my scientific friends , and I was asked for 
a reference to his works in confirmation of ıt My principal 
relance, however, was in the recollection of a private letter to 
myself from the illustrious naturalist, which I had unfortunately 
wuslaid Having now recovered this letter, I send a copy of it 
to NATURE for publication, simply explaiming that this letter 
was in reply to a letter from me in which I put the direct ques- 
tion, why it was that he did assume the unity of mankind as 
descended from a single pair? It will be observed that in his 
neply he does not repudiate this interpretation of his theory, but 


simply proceeds to explain and to defend the doctrine 
. ARGYLL 


“ Down, Beckenham, September 23, 1878 

t: DEAR DUKE OF ARGYLL,—The problem which you state so 
clearly 1s a very interesting one, on which I have often speculated 
As faras I can judge, the improbability is extreme that the 
same well-chai acterized species should be produced in two dis- 
tinct countries, or at two distinct times It 1s certain that the 
same variation may arise in two distinct places, as w.th albinism 
or with the nectarine on peach-trees But the evidence seems 
to me overwhelming that a well-marked species 1s the product, 
not of a single or of a few_variations, but of a long series of 
@ modifications, each modification resulting chiefly from adapta- 
tion to finitely complex conditions (including the inhabitants 
of the same country) with more or less inheritance of all the 
preceding modifications. Moreover, as variability depends 
more on the natuwe of the organism than on that of the environ- 
ment, the variations will tend to differ at each successive stage 
of descent Now it seems to me improbable ff the highest 
degree that g species should eve: have been exposed in two 
a places to infinitely complex relations of exactly the same nature 
duiing a long series of modifieations An illustration will per- 
haps make what I have said clearer, though it applies only to the 
less important factors of mbh€ritance and vanability, and not to 
adaptation—viz the ımprobabılıty of two men being born in 
two countries identical in body and mind If, however, it be 
assumed that a species at edth successive’stage of its modifica- 
tion was surfounded im two distinct countries or times by exactly 
the same assemblage of plants and animals, and by the same 
physical conditions, then I can see no theoretical difficulty to 
such a species giving birth to the new form 1n the two countries 
If you will look to the sixth edition of my ‘ Origin,’ at p 1dé0, 
you will find a somewhat analogotis discussion perhaps more 


entelligible than this letter e ‘‘ Yours faithfully, 
° e “CHARLES DARWIN ” 
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Prof Van der Waals on the Continuity of she Liquid 
and Gaseous States ê 


THERE are manya no doubt, who will be pleased to have the 
English translation of somẹ of the papers of Pgof Van der 
Waals which has recently been published by the Physical 
Societ? There are those at any rate,whg wil be glad to 
satisfy themselves, without overmuch labom, as zo how much 
there 1s of real ımportance ın these much-discussed m&moir$ 
published originally in a lahguage too little studied ın this 
country Ido not propese to criticize the papers, though I do 
not think that either the thermodynamics or the conclusions will 
bear examination , but I cannot avoid the task, however un- 
gracious, of pointing out that they do not show a pioper appre- 
ctation of the work of Andrews 

I will make but two or three quotations, and they shall be as 
brief as possible 

On the first page of the author’s preface appears tfis sen- 
tence ‘‘These latter [theoretical considerations] led me to 
establish the connection betfreen the gaseous and liquid con- 
dition, the existence of which, as I afterwards learned, had 
already been suspected by others’’ The author's preface con- 
cludes as follows ‘*That my conception has shown itself to 
be a fiuitful one cannot be denied, and ıt rgay be the incentive 
to further inquiry and experimental investigation.” 

The claim put forward in these sentences appears to me abso- 
lutely antenable This connection, or relation as it might 
better be called, gvas not only ‘‘suspected”? by Andrews, but 
was clearly and explicitly stated by gm gn the Bakerian Lecture 
for 1869 , a paper published uffder the very title which Van der 
Waals, in 1873, has taken (without a word of acknowledgment) 
as the title of his essay 

On p 430 a description is given of the mode of altenffg thy’ 
gaseous condition of a substance (carbonic acid) into the hquid 
condition, and vce versd, by a continuous process devoid of any 
abrupt change At the end of the description come tite two 
sentences ‘‘ Now, we cannot but call this substance a gas, 
though formerly we called ıt a liquid T have borrowed this 
remark from Maawell”? The whole description was given by 
Andrews in the Bakerian Lecture (read June 17, 1869), and 
was referred to and accentuated by its author in the Royal 
Society Proceedings abstract of his complete paper 

The curves, Plate v, Fig 3, are taken, says Prof Van der 
Waals (p 416), from Maxwell (Maxwell’s ‘Theory of Heat” 
I understand from a reference a few lines higher on the 
same p 416) This is to me unintelligible The curves 
seem certainly not taken from Maxwell, but are somehow 
obtained from the original curves of Andrews (after a transfor- 
mation, which Maxwell also makes, of turning Andrews’s curves 
right for left), and they contain the peculiarity (purposely 
omitted by Maxwell, for simplicity) of a bend .nstead of a sharp 
corner at the bottom of the low temperature curvés In any 
case Maxwell credits Andrews with the construction of these 
remarkable curves, which contain, indeed, the germs of the whole 
discovery of continuity made by Andrews and James Thomson 
As to the curves themselves, ıt 1s utterly sanintelligible that 
anyone with a true perception of their physical meanmg should 
allow the isothermal marked 25°5 to stand as part of the 
diagram The translators ought to have corrected or cancelled 
this on the groand wnich led them to object, m the footnote, 
p 416, to an ll-judged remerk in the text 

Throughout this essay on a subject wluch, by patient labour 
and consummate expernmental shall, crowned with a rich 
harvest of results, Andrews made incontestably his own, 
there ıs not a single referencesto the tile or date, or existence 
even, of the Bakewan Lecture , nor, with the solitary exception 
of a very questionable reference on p 421, is there 


iyen 
that Andrews ever gave any attention to the a ae 


tinmty , and no uninformed reader would guess from this essay 
that Andrews had done anything®more fhaa supply a quanuty 
of numbers which afterwards turned out to be convenient for 
the purpose of affording such confirmation as numbers can to 
the ‘discoveries ” and “laws” of Prof Van ger Waals 
Whatever weight may be given to Yan der Waals’ nvestigx- 
tion, no one who knows the subject as ıt was known in 1869 can 
fail tọ see that neither the idea nor the preof of continuity 1s 
in any sense whatever due to him then ultimate form they 
are due to Andrewssand James Thomson , though of coursé*1t 
must never be forgotten that the whole subject yas opened up 
by the mvestigations of Faraday and Cagmard de la Tour, and 
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* that Donny, Bufour, and others made important contributions 
to the suect I can find no vestige of a novel idea on the 
subject of continuity in the essay of Van de1,Waals If he has 
succeeded in qxtending thermodynamgic formulas to fit in with 
Andrews’s discoveries, so far the work 1s praiseworthy and valu- 
able , but an essay {‘ On Contynuity ” ought certamly to c®ntain 
a suitable acknowledgment to the author of the discovery 
ee J T BOTTOMLEY 
t 
® 


e 
Rainbows on Scum, 


I HAVE several times noticed ‘rambows” on the black scum 


upon the pond in a park ın this town, and have imagined all of 
them to have been formed on dew deposited upon a film of 


soot Its out of the question, however, that yesterday there 
can hav@ been any dew to produce the phenomenon, as there 
had been a thick hoar frost on the grass, all nfelted by the warm 
sun by 10 30a m , at which time there was a wery vivid double 
“rambow,” which seemed exactly hke an ordinary bow upon 
rain, except that there wére none of the supernumerary arcs due 
to diffraction, and that the outer bow was fainter than usual in 
proportion to the inner one The pond was thinly frozen over, 
but, ıt being a cloudi€ss day, the surface of the ice was by that 
time covered with water On closely examining the scum, I 
found it was composed of fipating black particles, § presume of 
soot (the weather being rather foggy), and to many of these, 
minute drops were adhering, which vared much in size, the 
largest being probably $% @f ag inch in diameter It was 
surprising*to find distinct drops upon water, but I suppose it 
must have been the particles of soot that kept them separate 
Im seems probable they were a portion of the melted hoar 
froSt, but ıt ts 1ather curious that m such a situation this 
can produce a rainbow, seeing that usually melted hoar 
frost does not do so at all, or at most gives a very slight 
one , so decidedly ıs this the case, that one may distinguish in 
the morning between dew and melted hoar frost by noticing 
whethe: a ‘‘rainbow’ and white anthelion are formed , dew 
being capable of producing bright ones owing to the roundness 
of the drops composing 1t, while hoar fiost when it melts usually 
turns into irregular drops I may say, however, that this ‘‘ ram- 
bow ” on the pond was fai more brilhant than any ordinary dew 
bow, and therefore ıt would appear that there 1s some pioperty 
in the particles of soot to perfect the roundness of diops ad- 
hering to them, and so produce a striking phenomenon even 
from melted hoar frost 

At o 30 pm I noticed the bow was fainter, but still fanly 
bright, and I estimated there were about 100 drops to each 
square inch of the surface of the water , 1t seems this number of 
drops, averaging probably not more than 0 003 to 0 005 inch 
in diameter, ¥ sufficient to produce a pretty bnght ‘‘ rainbow ” 
When I placed my eye close to individual drops I found that 
supernumerary arcs were visible T W = Backuouse 

Sunderland, February 20 e 


Wild Swine of Palawan and the Philppines 


Dr A NEHRING has recently (Abhand] Mus Dresden, 
1889, No 2, p 14 ¢¢ seg) characterized the wild pig of Luzon 
under the title of Sus celebensis var pMilippensis, and the animal 
found m the island of Palawan (Paragua) as Sus baz dates var 
palavensis It would seem that both these local 1aces or spectes 
have been already characterized and figured by M Huet from 
specimens collected by M? Alfred@Maiche—the first named as 
Sus marche. (Le Nagiralıste, 1888, p 6), ad the second as 

bus (op cit, p 5) 

t 1s imteresting to note that the wild pig of Palawan 1s a 
representative of the well-marked Sws daz bates of Borneo, and 
not of the want-faced animal ®*the Philippines proper 

No specimens of wild pig from the large island of Mindanao 
appear to have been examined as yet The following note of 
the external charaateristics of a boar’s headebiought to me at 
Zamboanga may thereforeebe worth being tianscribed —‘*It 
was black with a white bar across the snout half way between 
the eyes and the nose? witha black spot at the inner corner of 
the gyes , two tufts of coarse white bristles on the fleshy pro- 
tuberances on the cheeks on either side, andetwo singular fleshy 
black knobs (wMts) on the sides of the snout just below the 
white band ” . A H EVERETT 

41 York Teriace, Regent’s Park e 
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A Beautiful Megegr 

ON February 25, atout 730 pm, I chanced to see, at 
Coombe, near Woodstock, Oxfordshire, a globular meteor start 
from the Pointers, and fall with a slightly northerly inclinatron. 
When % was near the honzon, my farden wall hid frog my 
sight the close of its brillant career Big as Venus at her 
brightest, 1t was substantially of a yellow colour, but shot over 
with fidthes of glowing scarlet è $ ° 
$ JOHN Hoskyns-ABRAHALL 

Coombe, near Woodstock Oxfordshire e 
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INFECTIOUS DISEASES, THRIR NATURE, 

CA USE AND MODE OF SPREAD * 
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WE 1ead in Homer that “Phoebus Apollo, offended 
by mortals, sent a pernicious ®plague into the 

camp of the Gieeks, the wrathful god with his arrows 
hit first mules, then dogs, and then also the Greeks 
themselves, and the funeral pyres burned without end” 
If we expressed this ın less poetical language, but more 
in conformity with our modern realistic notions, we would 
say, that the deity of health and cleanliness, having been 
offended by mortals, sent his poisonous but inaperceptible 
darts or bacilli into them, and caused an epidemic of a 
fatal disease, communicable to man and animals 

In whateve: form we meet with this simile—whether 
an epidemic be ascribed to a wrathful providence, or to 
a sorcerer or a witch that put their spells on man or,on® 
cattle, theieby causing numbers of them to sicken and 
to die, whether this happened amongst the nations of 
old, or amongst the modern Zulus, whether amongst the 
peasants of Spam orin Italy—we now know that it always 
means that the offended deity of cleanliness, and the 
outraged laws of health, avenge themselves on mortals 
by the invasion of armies of imperceptible enemies, 
which we do not call arrows, nor sorcerers’ or witches’ 
spells or incantations, but microbes 

From Homer’s Trojan epidemic among the Greeks toe 
the epidemic in the camp of Cambyses, from the plagues 
carried and spread by the Crusaders of old to the plagues 
carried and spread in modern times by pilgrims to and from 
Mecca, the plagues following the ancient armies and those 
of more recent times, the plagues attacking a country de- 
bilitated by famine or by supeistition have been im the past, 
and will be in the future, due in a great measure to neglect 
and ignorance, on the part either of individuals or of a 
whole population, of the princigles of the laws of health. 
and it 1s chiefly to this neglect, 1gnorance, and indolence 
that the spread and visitations of epidemic infectious 
disorders must be asciibed It ig, therefore, with justice, 
that these disorders are called preventable diseases, and 
one cannot imagine a greater contrast than that between 
the knowledge we possess at the present time of com- 
municable diseases, as to their cause, mode of spread 
and prevention, and the views of former $enerations, as 
to their spont€neous origin 

Although the notion that all epidemic diseases are 
communicable, ze spiead from one individual fo another, 
18 not a new one, since many wiiters of former genera- 
tions have had clear ideas abet them, yet the actual 
demonstration of the fect that” the different infectious 
or communicable diseases are due to definite species of 
microbes, which, haying invadgd a human or animal 
organism, aie capable therein of multiplyigg and of 
causing a particular infectious illness , further, the iden- 
tification of these living germs ın the blood and tissues 
of an invaded individual, and the recognition of their 
many and intiicate migrations outside the animal body, 
the study of the auciobes in artificial cultures, z e out- 
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side the human qr anfn’l body , further, the best means 
to do battle with them, to neutralize them, to prevent 
their growth and to destroy them, then the modus 
operand: of the different species, each appertainigg to, 
and causing, a definite kind of disorder—in short, all that 
1s exact and precise in the knowledge of the catsation, 
nature, and prevention of infegtious diseases, 1s al out- 
come of investigations carried on during the lagt twenty- 
Modejn research has not only definitely 
demonsfrated these microbe§, it has also shown that a 
number of giseases not previously suspected as com- 
municalle have a similar cause to the above, and are 
therefore now clas¢ed amongst them It need hardly be 
emphasized that # knowledge of the cauges must lead, 
and as a mattey of fact has led, to a clearémand better 
undeistanding of the recognition, prevention, and treat- 
ment gf these digorders, an understanding obviousfy 
girected towards, and followed by, the galleviat.on and 
diminution of disease and death ın man and animals I 
may point to a few special examples to illustrate these 
propositions The disease known as splenic apoplexy 
or mahgnant anthrax is a disease affecting man and 
biutes In some countries the losses to agricultuzists 
and farmers owing to the fatal character of the disease 
in sheep and cattle ıs enormous In man it 1s chiefly 
known amongst wool-sorters and those engaged in the 


2 handling of hides This disease has been definitely proved 


to be due to a bacillus, the Baczlius anthracis, which, after 
its entry into the system of an antmal or human being, 
mulgples very rapidly in the blood and spleen, and, as 
a rule, produces a fatal result, at any rate ın sheep and 
cattle Now, the bacillus having been proved to be 
always associated with this disease, anthiax, ıt was then 
shown that this bacillus can grow and multiply also out- 
wde the animal body its characters in artificial media 
have been carefully studied and noted, so that ıt can be 


, easily recognized , and by the pure cultures of the bacillus 


the disease can be again reproduced in a suitable animal 
Such cultures have been subjected to a number ot 
eXpermments with heat, chemicals, or antiseptics, the 
chemical function of the Bac:llus anthracis has been and 
is being accurately studied ın order to give us an insight 
into the mode in which it is capable of producing the 
disease , it has been further shown by Koch that the 
bacıllı are capable of forming seeds or spores which 
possess a very high degree of resistance to various 
inimical conditions, such as heat, cold, chemicals, &c, 
and that it is precisely these spores, entering the system 
by the alimentary canal, through food or water, or by 
the respiratory organs through the an, to which the dıs- 
ease in most instancesisdue Further, ıt has been shown 
that a trace of the blood eof an animal affected with or 
dead from the disease, when introduced into an abrasion 
of the skin of man or animal, produces at first a local 
effect (carbuncle) followed by a general and often fatal 
infection But the most important result of the cultiva- 
tion of the bacillus outside the body, in artificial media, 
was the discovery that if subjected to or grown at abnor- 
mally high temperatuies, 42°5 C, ze above the tempera- 


e ture of the animal body, its power to produce fatal disease— 


that 1s, its vu ulence—becom®s attenuated,so much so that, 
while the so altered bacidigon moculation into sheep or 
cattle produce a mild afid transit&ry ilfness, they never- 
theless furnish these animals with immunity agaist a 
fatal infection e . 

The recognition and identification of the Bacillus 
anthracis as the true cause of the disease, splenic fever or 
splenic apoplexy, the knowledge of its characters in the 
blood and spleen of man and animals, and of its pecu- 
harjties m artificial cultures, have enabled us to make a 
precise diagnosis of the diseasé, which? previously was 
not always easy or even possible The knowledge of its 
forming spéres when grown undef certain conditions, and 


. of the mannergin which experimentally the disease can be 
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reproduced in animals by the bacilli and its spres, has 
led to a complete understanding of the means and ways 
in which the diseAse spreads both in animals and from 
them on to mag, and ldst, but not least, the methods of 
the pretective inoculations first indicated and practised 
by Pasteur have been solely the result of the studies in 
the laboratory of the cultures of the Bacillus anthrac8, 
and of expetiments with tlfem on living animals I could 
add here a number of° other diseases, such as glanders, 
fowl cholera and fowl enteritis, erysipelas, scarlet fever 
and diphtheria in man, actinomycosis in man and cattle, 


swine fever and swine erysipelas, grouse disease, sympto- ° 


matic charbon in cattle, and other diseases of animals— 
we have been brought to a fairly advanced understanding 
of one and all of these by methods such as those indi- 
cated above, and hereby not only m the diagnosis and 
recognition, but“also in the treatment and prevention of 
these disorders, an immense amoung of valuable progress 
has been achieved 

[1 Demonstration lantern shdes of anthrax, fowl 
cholera, fowl enteritis, grouse disease, typhoid, cholera, 
pneumonia, diphtheria, actinomycosis, scarlatina, and 
glandeis] » ° 

As examples of the second proposition, viz that the 
modern methods*of study of disease germs, of their nature 
and action on hving animals hafe [€d to the recognition 
as communicable diseases of some disorders which pre- 
viously were not known or even suspected to be of this 
character, I may mention amongst several the diSeas¥ 
known as tuberculosis or consumption, tetanus or lock- 
jaw, and acute pneumonia Not until Klencke and 
Villemin had shown by direct experiment on animals that 
tuberculosis 1s inoculable was ıt grouped amongst the 
mfectious diseases Since these experiments were first 
published a large amount of work has been done, proving 
conclusively that tuberculous mate1ial—that is, portions of 
the organs containmg the tubercula: deposits (eg lung, 
lymph gland, spleen, &c )—by moculation, by feeding or 
by mtroducing ıt into the respnatory tract, can set up 
typical tuberculosis in the experimental animals, the 
tubercular deposits in these experimental animals again 
are endowed with the power to propagate the disease in 
other animals Further, ıt was shown that the disease in 
cattle called “ Perlsucht” was in all respects comparable 
to tuberculosis ın man, and it is accordingly now always 
called tuberculosis å 

A further, and perhaps the greatest, step was then 
made by Koch's discovery ın 1882 of the tubercle bacillus, 
and his furnishing the absolute proof of its being the true 
cause of the disease The demonstration and identifi- 
cation of this miciobe 1s now practised, I might almost say, 
by every tyro, and it 1s of immense help to diagnosis In 
former years, and before 1882, the diagnos.s of tuberculosis 
was not by any means an easy matter ın many cases 
of chronic lung disease , @ince that year every physician 
in such cases examines the expectoration of the patient, 
and the demonstration of the tubercle bacill: makes the 
diagnosis of tuberculosis absolutely ceitain Not only in 
medical, but also in many sÅ gıcal cases, e g certam forms 


of chronic disea8e of bones and joints, par in 


children, the demonstration of the tubercle bacilli 

essential importance, and by these means diseases like 
lupus of the skin, scrofula andegertaim diseases of bones 
and joints nof previously known as tuberculosis, are now 
proved tobe so The same applies to anımals , wherever 


in a diseased orga of man or animal thetubercle bacilli , 


can be demonstiated, the disease rgust be pronounced as 
tuberculosis 

The proof that the tubercle bacilus 19 the actual cause 
of the tubercular disease was establisned by Koch beyond 
possibility of doubt Cultures in artificial media were 
made from a particle of a tubercular tissue either of a 
human beng, 01 of cattle aff@cted with tuberculosis, or of 
an experimerfta) animal tubegcular by ingestion, or by 
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injection®with tuberculous matter, and in all cases crops 
of the tubercle bacilli were obtained Sach cultures were 


then carnedeon from subculture to subculture, through | 


thany generations, outside the anımal body, with a mere 
trace of any of these subcultures, however far removed 
fiem the original source, susceptible animals were infected, 
and all without fail developed tuberculosis, with the 
tubercle bacilli in the morbid deposits of their organs 
The discovery of the tubercle bacill: and the demonstration 
that they are constantly present in the tubercular deposits 
eof the typical tuberculosis, and the proof by expersment 
on living animals that they are the actual cause of the 
disease, are not all that we have learned, for it has also 
been shown that ceitain diseases, like the dreaded and 
disfiguring disease known as lupus—a® any rate some 
forms of it—and further the disease sgrofula, so often 
present in children, ate really ofthe nature of tuberculosis, 
the forme: ın the skırg the latter ın the lymph glands 

Now see what an enormous step in advance this con- 
stitutes -~ 

(1) We can nw diagnose tuberculosis with much 

e greater accuracy ın man and animals, even in cases in 
which this was formerly*difficult or impossible 
(2) We have accepted rightly that all forms of tuber- 
culosis are infectious er cgmmunicable diseases, communi- 
cable by moculation, by ingestion, ze by food, or by 
respiration, z€ by air 
œ (3)eWe have learned to recognize that, as in other 
iffectious disorders, there exists a risk to those susceptible 
to tuberculosis, of contracting the disease from a tuber- 
cular gource, and it 1s the recognition of these facts which 
ought to regulate all efforts to prevent its spread 
Tetanus or lockjaw, not previously known to be so, has 
likewise been fully demonstrated to be an infectious disease 
we now know that ıt 1s due to a bacillus having its natural 
hebitat in certain garden earth , that this bacillus forms 
spores, that these spores gaining access to an abrasion or 
wound of the skin in man or animals are capable of 
germinating there and multiplying, and of producing a 
chemical poison which is absorbed into the system, and 
sets up the acute complex nervous disorder called lockjaw 
The recognition of the disease as an infectious disease 
and caused by a specific microbe has taught us at the 
same time the manne: ın which the disease 1s contracted, 
and thereby the way in which the disease ıs preventable 
{2 Demonstration lantern slides of tubercle and 
tetanus ] 
The study of disease germs by the new and accurate 
methods of bacteriology has also leč to a clearer and 
better understanding of the manner m which at any 
rate some of the infectious diseases spread While it 
was understood previous to the identification of their 
precise cause that some spread directly from individual 
to individual (eg small-pox, scarlet fever, diphtheria), 
others were known to be capable of being conveyed from 
one individual to another Jndirectly, ze through adhering 
to dust, or being conveyed by water, milk, or by food- 
stuffs (eg cholera, typhoid fgver) But we are now in a 
position to define, and demonstrate mage accurately the 
aor hch imfection can and does take place in many 

of the 1efectious diseases By these means we have 
learned to recognize that the popular distinction between 
strictly contagious ands$trictly infections, diseases—the 
former comprising those diseases which spread as it were 
only by contact with a diseased individual, while in the 
latter diseases*no direct contact 1s réquired in order to 
produce infection, the’ disease beng conveyed to distant 
points by the ystrumentality of air, water, or food— 
is only to a very smalè extent correct Take, for intance, 
# disease like diphtheria, which was formerly considered 
a good example of a strictly contagious disorder, we 
know now that diphtheria,like typhoid fever or scarlet 
fever,can be,and, asa matter of fact, 1s, oftenconveyed from 
an infected source to greatMistances by tlt instrumentalhty 
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| of milk In malhgnant anthrax, another@distase in which 

the contagium ıs conveyable by direct contact, e g, in the 
case of an abrasion or wound on the skin coming in çon- 
tact with the blood of an anineal dead of anthrax, we 
krfow that the spores of the anthrax bacilli can be, 2nd, as 
a matter of fact, ın many instances, are, conveyed to an 
anima® or a human being by the air, water, or foĝd The 
bacilli of “bercle, finding entrance through a superficial 
wound in the skin or mucous membrane, or through 
ingestion df food, or through the air, can in a susceptible 
human being or an anima? produce tuberomloss either 
locally or geneially The difference ag regards mode of 
spread between different diseases resolves itself merely 
into the questyon, Which 1, under natufal conditions, the 
most commdh mode of entry of the disease germ into the 
new host? In one set of cases, eg typhoid fever, cholera, 
the portal by which the disease germ generally enters 1s 
the almenzaty c&nal , in another set an abrasion or wouhe@ 
of the skir 1s the portal, as in hydrophobia, tetanus, and 
septicemia, in another set the respiratory organs, or 
perhaps the alimentary canal, or both, are the paths of 
entrance of the disease germ, as in small-pox, relapsing 
fever, malarial fever , and in a still further set the portal 
1s Just as often the respiratory tract as the alimentary 
canal, or a wound of the skin, as in anthrax, tuberculosis 
But this does not mean that the virus 1s necessarily 
limited to one particular portal, or that ıt must be directly 
conveyed from its source to the individual that ıt ıs to 
invade All this depends on the fact whether or not the 
microbe has the power to retain its vitality and virulence 
outside the anımal or human body 

Anthrax bacill are killed by drying they gradually die 
off if they do not find sufficient nutriment in the medium 
into which they happen to be transferred , they are killed by 
exposure to heat far below boiling-poit, they are killed 
by weak carbolic acid But if these anthrax bacilli have 


. 


been able to form spores, these latter retain their vitality » 


and virulence when dried, when no nutriment ıs offered to 
them, and even when they are exposed for a few seconds fo 
the heat of boiling water, or when they are exposed to the 
action of strong solutions of carbolic acid Similarly, the 
bacillus of diphtheria when dried 1s killed also by weak solu- 
tions of caibolic acid, itis killed when kept for a few daysin 
pure water on account of not finding sufficient nutri- 
ment, fortunately the diphthe11a bacillus is killed in a 
few minutes at temperatures above 60° or 65° C, for this 
baculus does not form spores The same 1s the case with 
the microbe of scarlet fever 

The tubercle bacillus forms"spores , these are not killed 
by drying, they are killed by the heat of boiling wate: of 
sufficiently long duiation, two o1 more minutes , they are 
not killed by strong carbolic a@id 

While, therefore, we know im these cases on what the 
conditions of infection depend, we have also learned 
to understand the conditions which favour o1 prevent 
the infection ° 

Not all gnfectious diseases which have been studied 
aie due to Bacteria ın some the microbe has ng been 
discovered, eg hydrophobia, small-pox, yellow fever, 
typhus fever, measles, whoopmg-cough , m others it has ° 
been shown that the disease 1s due to a microbe which 
belongs, not to ghe Racteria,sb§t to the group of those 
simplest animal organisms known as Protozoa Dysentery 
and tropical abscess of the liver are due to Amaebee , mter- 
mittent fever or ague ıs due t®a protozoon called Hemo- 
plasmodium , a chronic infectious disedSe prevalent 
amongst 1odents, and characterized by deposits ın the 
intestine, liver, and muscular tissue, is due to certain 
forms known as Coccidia, or Psorospermia A chronic 
mfectious disease in cattle and man known as actinomy- 
cosis 1s due to a fungus the morphology of winch indicates 
that it probably belongs to fhe higher fuggi, certain 
species of moulds (eg certain species of Aspergillus and 

l Mucor) are also known.to bhe capable of producing definite e 
bd ° 
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infectious chromic disorders, and so also 1s thrush of the 
tongueeot infants , ringywgrm and certain other diseases of 
the hair and skin are known to be due to microbes alied 

to the higher fungi 
The microbes causing disease which have been studied 
best, are those belonging to the groups of Bactersa or 
SchizoMycetes or fission fungi (they multiply by simple 
division or fission) , most species of these have been culti- 
vatedin ptre cultures, and the new crops have been utélized 
for further experiments on animals under conditeons varı- 

eable at the will of the experimenter 

[3 Demonstration cultureg of Bacteria in plates and 
in tubes J e . 
A Lo be continued ) 


RECENT PHOPOGRAPHS» OF THB ANNULAR 
eNEBULA IN LYRA id 


AN NULAR nebule can no longer be regarded as a 
+ class completly apart They should rather be de- 
stribed as planetaries ın which one specfal feature pre- 
* dominates over the rest The progressive improvement 
of telescopes has tended to assimilate the two varieties by 
bringing into view peculiarities common to both It is 
only when they are ill seen that planetary nebulze appear 
really such The uniformity of aspect at first supposed 
to characterize them disappears before the searching 
scrutiny of a powerful and perfect imstrument The 
“usually oval surfaces which they present are then per- 
ceived to be full of suggestive detail They are broken 
up by irregular condensations, or furrowed by the opera- 
ton of antagonistic forces, betray here the action of 
repulsive, there of attractive, influences , and bear as yet 
undeciphered inscriptions of prophetic no less than of 
commemorative import. Among the various modes of 
diversification visible in them, however, two are especially 
conspicuous—first, the presence of a nucleus , next, the 
dmergence of a ring, or even of a system of mngs 
Now the nebula in Lyra, when distinguished by Sir 
* Wilham Herschel in the annular form, of which it is the 
most perfect exemplar, seemed completely perforated by 
aedark opening , but mterior nebulosity, constituting the 
object essentially a disk with annular condensation, was 
noticed by Sthioter in 1797, and 1s depicted as strongly 
luminous in the drawmgs of Lassell (reproduced in 
Knowledge, November 1890), Trouvelot (Harvard An- 
nals, vol vin, Plate 34, 1876), and Holden! Moreover, 
a minute central sta1, visually discerned at intervals, has 
lately been photographed ın unmistakably nuclear shape 
The entire formation, then, consists of a disk, nucleus, and 
ring, and differs from many planetaries only ın the pro- 
portionate lustre of its parts 
The records concerning the central star include some 
curious anomalies They go back to the year 1800, when 
The 
change was in his opinion due, not to Joss of light in the 
star, but to the veiling with delicate nebulous clouds of 
the dark background upon which, in former years, it had 
been seen projected (sér Jahrbuch, 1803, p 106) His 
observations were made at Remplin, m Mecklenburg, with 
a 12-mch Herschelian speculum, somewhat impaired in 
e brillancy (LYsch, “ Gesch des Geschlechts Hahn,” Bd 1v 
p 282) “Hahn's star” wags next seen by Lord Rosse 
1848 to 1851 (Trans R. Dublin Society, vol u p 152),and 
drew the notice of Father Secchwin 1355 (Astr Nach, 
No ror8) Twice observed by M Hermann Schultz at 
Upsala in 1865 and 1867 (“ Observatigns of 500 Nebulz,” 
P 99), ıt ynaccountably, ten years later, evaded the 
deliberate scrutiny with the Washington 26-inch of Prof 
Asaph Hall, who nevertheless perceived the nebula as 
exteriorly surrounded by a “ring” of nine faint stars 
(Asir Nach, No 2186) The same great instrument, 
however, displayed the missing estar: to Mr A C Ran- 


* Executed in 1873, with a poyer of goo on the 26-inch Washington | 


refractor (Was® Observations for 1874, PI y1) 
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yard, August 23, 1678 (Astr Journg?, No 200), while to 
Dr Vogel, equally in 1875 with the Newall regractor, and 
on several nights in 1883 with the Vienna 27-gich, it 
remained imperceptible (Potsdam Publicaizonen, No 14, 
p 35) Very remarkable, too, 18 its non-apgeaiance to 
Dr Spitaler ateVienna in 1885, when he carefully de- 
hneate@ the nebula, as well as jn 1886, during repeated 
verifying observations ‘The interior seemed then tg con- 
tain only dimly luminous floccules , yet the star thus per? 
sistegoy visible caught hfs eye at the first glance, July 
25, 1887 (Asir Nach ,*No 2800) It had in the mean- 
time, September 1, 1886, been photographed by Von 
Gothard, and having committed itself to this adsum guz 
Jece avowal, has, now for four years past, abstained from 
capricious disappearances 

Its variability, then, ıs still unproved, since observa- 
tional anomalies, even of a very striking kind, may be 
explained in more ways than one, and it 1s very easy mot 
to see a fifteenth“magnitude star More especially when 
the sky behind it 1s—perhaps intergnittently—nebulous. 
Luminous fluctuations in the diffused contents of the 
ring certainly suggest themselves to the student of its 
history At times a bare trace of nebul@sity 1s recorded , 
at others, the whole interior 1s represented as filled to the 
brim with hg§t—mist, coagulated, es ıt were, into a cirrous 
or striated arrangement. Under such conditions, the 
effacement of qufasi-stellar rays, feebly seen at the best, 
1s not surprising e > à 

The “ gauzy ” stuff within the ring possesses very*slight 
actinic power The best drawings of the nebula represent 


what might be described as an oval disk with a brifhtee 


border, while in all photographs hitherto taken 1t comes 
out strongly annular The interior does not fill up 
even with such abnormally long exposures as might be 
eapected to abolish gradations by giving faint beams 
time to overtake the chemical effect more promptly 
produced by brighter rays 

The photographic record of the Lyra nebula gogs 
back a very few years It opens in 1886, with some 
Paris impressions showing a small, nearly circular ring, 
starless, and perfectly black within A decided advance 
was marked by Von Gothard’s picture of a pau of nebular 
parentheses—thus, O—inclosing a very definite, though 
probably non-stellar, nucleus The failure of light at 
each extiemity of the major axis, which makes one of the 
most significant features of this object, was already ın 
1785 noticed by the elder Herschel (Astr Jahrbuch, 1788, 
p 242, Phi) Trans ,1785, p 263), and Lord Rogge in 1863, 
and Schultz in 1865, were struck with its accompaniment, 
on the north-eastern side, by “nebulous radiations in the 
direction of the lorfger axis, which seemed momentarily 
almost to destroy the annular form” This appearance of 
an equatorial outflow, however, had shifted to the opposite 
or south-westerly sede of the nebula when Holden observed 
it at Washington in 1875 ,! while a photograph taken by 
Mr Roberts, with twenty minutes’ exposure m July 1887, 
showed a very decided potrusion in the place indicated 
by Schultz, but only an abortive attempt at Holden’s 
appendage The suggestion of ‘real changes of an alter- 
nating character, affect.ng luminosity perhaps, rather than 
figure, meets some confirmation in Prof Holden’s remark 
upon a further incompatibility between tıs own andiod 
Rosse’s observations on a different part of the stim 
object “It is a httle curious,” he wrote in 1876, “that 
that end of the minor axis whi Lorfl Rosse has repre- 
sented as the*best terminated, viz the south, 1s precisely 
that one which to-day, and with the Washington tele- 
scope, 1S least soë (dfonthly Notices, val xxxvr p 63) 
And the Lick 36-inch similarly diselosed the whole of the 
bright southern edge as filamentous (Monthly Nottces, vol. 
xlviuep 387) in opposite correspogdence with the views 


obtained at Parsonstown of the northern edge e 
t Monthly Notices, vol xxavi p 66 and pastel drawing in [Vash Obs. 
x874 . ; 
e e e 
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The central star Was recorded m fiftéen minutes on Mr 
Roberts’s plate’ (Monthly Notices, p 29) ,1t waited Ih 50m 
to apjęěar at Bordeaux A picture, however, taken there 
in three hours by M Courty in July 1890 included all 
Lord Rosg’s seven exterior stags (Rayet, Comptes rendus, 
7 Juillet, 1890) , and Admiral Mouchezs suspicion that 
the nuclear ong wag inclpsed in a quadrilateral &f much 
faintgr objects was verified, as regards three of the four, 

y a subsequent photograph gbtained at Algiers by MM 
Trépied and Rabourdin, with two exposures of three 
hours each, for which the ternational charting mstru- 

ment of 13 mches was successfully employed? In the 

resulting impression, Hahn’s “star” is distended into a 

nucleus far more luminous than the fainter parts of the 
ming, and contrasting powerfully with a black inter- 
mediate space, usually grey and glimmering to telescopic 
visior® The ring itself comes out bread, hazy, and far 
from untformly luminated Two sgmewhat unequal 
maxima and two conspicuoug#minima of brilhancy mark 
the extremities respectively of its minor and major axes 

Its outline, though blurred, 1s tolerably symmetrical No 

effusions interrupt, no “fringes” obliterate it 
The method of multiple exposures (introduced by Mr 

Roberts) enabled, in November last, the Toulouse 

astronomers, MM Agrdoyer and Montang@erand, to get 
sittings from the Lyra nebula for a single portrait, 
summing up to ning hgurs, with the fesult of bringing 

out, over an area of three@square degrees, about 4800 

stars, including, of course, the nuclear punctum saltens 
ond the registration of this stellar multitude ıs the more 

Svalfable from the probability that some of them may 

belong to the same system with the strange object round 
which they swarm Its inclosure by a “ring of stars” 
was "remarked by Prof Hall in 1887, Prof Holden in 

1888 perceived indications of a second simular but in- 

terior ring, evidently forming part of a complex nebular 
structure The places of twelve of its minute components 
were measured by him, and it will be interesting to learn 
whether they can be identified ın the Toulouse photo- 
graph 

An irresistible inference from the data collected, both 
visually and photographically, concerning the Lyra 
nebula, ıs that its ellipticity 1s genuine, and not merely 
an effect of foreshortenmg For it would be absurd to 
suppose the plan of construction of a sidereal body re- 
lated in any way to its situation as regards the line of 
sight from the earth, hence, geometrical shape that 1s 

emphasized by inequalities of light must correspond to a 

physical reality It 1s certamly by no accident that the 
transverse axis of the object m question terminates in 
maxima, its longitudinal axis in mihima of brightness, 
and this alone conveys a positive assurance that it zs, and 
does not simply appear oval 

More especially when we find that this very pecuharity 
is shared by several other nebulæ of the same class 

(Secchi, “ Les Etoiles,” t u p 13), and forms a link of a 

profoundly suggestive kind b@tween them all and the 
great Dumb-bell Nebula For this remarkable object, 
too, shows minima of illdimimation evidently homologous 
with those of the pastern mgg-nebula, they affect corre- 
sponding parts of the structure, and depend, there can be 
httle dovwbt, in a Similar manner, upon internal organiza- 
fön Thgy are besides in each case attended by a 
symptom which may prove instructive as to their mode 
of ongin Mr Rolerts’s*photographs of the Dumb-bell, 
no less than of the annular nebula, bring mto view dim 
effusions of nebulosity in the directions of its greatest 
extent * The eéliptical outhne is transcended at the two 
opposite points where#it ıs partially interrupted by gaps 
of comparative obscurity Now, the late Mr Roche, of 
Montpellier, demonstmated that the “muting surfate” of 
aecometary mass falling towards thg sun must assume 


* D'Asironoike t ix p 441, Ranyard, Knowledge, November 1890, 
C rvendus,t ox No 15 
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the shape of an oval pointed along the fine of junction 


with the sun (Mémoeres de l'Acad de Montpeller, ten + 


p 426) ‘This surface, representing tif boundary of the 
atmosphere controllable by the comet, necessarily 
contracts ın proportion as the solar attraction gains 
predominance, while the neatter thus progressively 
abandoned, instead of escaping indifferently in all direc- 
tions, flows away solely along recurving lines, from the 
nod&l points (as they might be termed) ôf the tometary 
envelop The question then presents itself whether 
both the oval figure, and ¢he appatent effluences along? 
the majo? axes of the nebulæ we have been considering, 
may not be due to attractive influences if thgir neigh- 
bourhood A gradual abandonment gf nebulous material, 
at some previous time fully incorporated with the central 
mass, seemSe®@ any rate*indicated, and cannot otherwise 
be easily a@counted for Æ M CLERKE 
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ZITTELĽ'S © PALÆONTOLOGY ”—REPTILES ‘ 
{= the annual address to the Geological Society de- 
livered last year by the retiring President, the work 

of which a portion is now before us was referred to as 
“the superb paleontological compendium now being 
published by our distinguished Foreign Member, Prof 
K v Zittel, a book that, I fear, no English publisher at 

present would feel justified in undertaking” It 1s with a® 
feeling of admiration mingled with regret—of admuration 
for this splendid work, and of regret that 1ts hke cannot 
be produced in this country—that we quote these words , 


for ıt ıs unfortunately but too true that palzontol&gical 
science, or, 1n other words, the zoology of past epochs of 


the earth’s histoiy, is not cultivated amonguswithanythmg » 


lıke that zeal which its importance and mterest merit 
Indeed (although there are signs that this spirit is now 
passing away), we too often hear paleontology amti 
paleontologists mentioned by those who ought to know 
better with a covert, 1f not with an open sneer Palæon- * 
tology, however, if studied in a proper philosophic spirit, 
must be the very groundwork of all our systems of zoologi- 
cal classification , and therefore all students of zoology— 
both recent and past—owe a deep debt of gratitude to the 
author of this “ Palzeontologie,” which may be said to be 
the only work which is so comprehensive as to deal, not 
only with the general outlines, but also with, the details of 
the science of which it treats 

The two parts forming the subject of the present notice 
deal with that division of Vertebrates for which Prof 


Huxley proposed the name Sauropsida, or, in other words, e 


Reptiles and Birds No less than 427 pages of letter- 
press, “illustrated by 298 woodcuts, are devoted to this 
portion of the work, which ıs alone sufficient to give some 


idea of the fulness with which the subject 1s treated“ 


Since, however, there are some repetitions of the figures, 
the total number 1s somewhat less than that given above 
A considerable proportion of these woodcuts are original, 
but otheis have been copied from the nfemoirs of Owen, 
Cope, Magh, and others, as well as from the British 
Museum Catalogues ° 

In dealing with the difficult question of the arrange- . 
ment of the orders of Reptiles, and the number of such 
orders which it 1s advisable to adopt, we think that in 
the former respegt thegauthor Bab not been altogether well 
advised The orders adopted are nine in number, and are 
arranged in the following sequence, vız (1) Ichthyosauria, 
(2) Sauropterygia , (3) Testulinata , (4) Theromorpha , 
(5) Rhynchocephalia, (6) Lepidosauria , (7) Crocodiha , 
(8) Dinosauria , and (9) Pterosauria 

Now the first point that strikes us as incongruous in 
this arrangement ıs the position assigned to the Thero- 
morpha (otheryise known as Theromora or Anofno- 


*K v Zittel, “Handbuch der Palagontologie,” Vol III Vertebrata, 
Parts 3 and 4 (Munich and Leipzig, 1889-90) s 
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*“dontia) Thus 1 any one point more than another is 
firmly eséablished ın herpetology, ıt 1s the relationship 
of the Theromerpts t& the Amphibians, and there 
can, accordingly, be no question but that the position of 
this order should be immediately following the last-named 
class “We venture, indeedgto think that the author has 
by no mæns sufficiently realized the pecuhar structural 
features and the high moiphological importance of the 
Theromorghks, which are so clogly allied, on the One 


+ hand to Amphibians, and on the other to the pramutive 


Mammalian stock Ig must, however, be conceded in 
his favour that several memoirs gn this group have ap- 
*peaied since this portion of the work before us was 


° written, While the confusion that has existed up till a 


late period between tlfe bones of the shoulder and pelvic 
gudles of these reptites renders certain erros ın regard 
to these points pegfectly excusable 
any definite mention of a distinct third bone—the pre- 


coracoid—sin the shoylder-girdle of many members of 


thiggroup, which is of such extreme morpkological ım- 
portance, ıs an omission which cannot be hghtly passed 
over A fourfold division of the Theromorphs into sub- 
orders 1s adopted—namely, into Anomodonts, Placodonts, 
Pariasaurians, and Theriodonts The Anomodonts are 
represented by the well-known African and Indian 
Dicynodonts, but the inclusion of Phocosausus is a 
glaring error, since the pelvis so named should be 
rgferred to quite another gioup Indeed, the author— 
probably musled by others—does not appear to be ac- 
quamnted with the true construction of the shoulder and 
pelyc girdles of the Dicynodonts For mstance, the 
bone represented on p 560, Fig 506,4,as a Dicyno- 
dont coracoid (which could not, by the way, possibly fit 
onto the scapula in the same figure) ıs really a night 
"hum Then, again, the pelvis and sacrum shown in 
Fig 510 (p 562) as belonging to Dzcynodon, are referable 
to @artasaurus Again, the thrusting of the Placodonts 


° between the Anomodonts and Pariasaurians 1s an arrange- 


* ment that will certainly not commend itself to those who 
have attentively studied these groups , while the Paria- 
sautians, as the lowest and most generalized representa- 
trve$ of the whole order, should certainly have come 
before all the others The absence of full information on 
the structure of this group at the date of publication must, 
however, here again defend the author The Owenian 
division of the Theriodonts into single-nostitled and 
double-nostriled groups has not stood the test of fuller 
examination , and the mingling of the Ametican Permian 
types with the typical African ones is certainly an ill- 
advised proceeding A wise discretion 1s, however, 
%xercised in not assigning anf definite position to that 
most remarkable African genus described by Sir R Owen 
as £udothiodon, the skull of which presents such a 
4@msious appioximation to # Mammalhan type in the 
structure of the palate If we may venture to hazaid a 
conjecture on this point, we think it probable that the 
mammal-hke humerus described by another writer under 


under the genera, Mrrosaurus, Ichti*osaurus, Ophthal- 
mosaurus, and Bapianodon, according to th® British 
Museum Catalogue of Fossil Reptiles, from whicl# (as 
in the case of the next order) a large proportion of the 
illustrations have been borrgwed ° 

In the Sauropterygia, as represented by the Notho- 
saurs anfl Plesiosaurs, the systematia@ armangement 1s 


likewise practically tne same as the one adopted in he ẹ 


work last mentioned, with thg important exception that 
the sm@gll Triassic reptile known as Jfesosaurus is trans- 
ferred to the Rhynchocephaha, of which more anon In 
connection with the illustrations of the osteolegy of this 
order, we may observe that the two figures of the shoulder- 
girdle given on p 777, as well as the first of the two on 
the succeeding page, are not altogether correct, while 


| Fig 463, on p 487, described as the skeleton of Pleszo- 


Still, the absence of | saurus dolihodius,eeally represents the type specifnen 


of P hawkiınsı 

There 1s nothing especially to notice concerning the 
Nothosaurs In massing under the rame Cuxolosaurus 
all those post-Liassic Plesiosaurs in which the ribs of the 
neck unite with the bodies of the vertebra only by a 
single articulation (Fig 1), the author onc more follows 
the plan proposed in the British Museum Catalogue It 
might, howeverg have been stated s@mewhat more defi- 
nitely that this 1s to some extent merely a provisional 
arrangement for thé convenience of werking, and that it 
may subsequently be found adv€sable to refer those feyms 
in which the vertebree have more or less concave terminal 


faces (like the one ın the figure reproduced) to a differat z 
the 


genus, or even to several genera The separation of 
Triassic genus Pzsźosaurus from the typical Nothosaurs 
to form a new family at the top of the order 1s an entirely 
new departure, the necessity for which we are not 
altogether prepared to admit 

We are not sure that in adopting the name Testu- 
dinata, in place of the more usual Chelonzia, for the tortoises 
and turtles, the author ıs well advised, although we are not 
disposed to find fault for such a trifling matter At the 
same time, we are glad to see the view entertained that 
the so-called Leathery turtles are really nothing more 
than an extreme development of the type to which the 
true turtles belong, and that they are, therefore, not 
entitled to form a distinct sub-order The separation of 
the turtles of the London Clay as a family distinct from 
the Chelonid@ ıs, however, certainly not justifiable, since 
they come exceedingly close to the living Loggerhead , 
and even if such separation were justifiable, the wame of 
the family would surely not be Chelonemya:de A more 
serious error is the inclusion of the generalized genus 
Platychelys m the Chelydrida, with which it has nothing 
whatever to do, being allied to the well-known Pleuro- 
sternum, of the Enghsh Purbeck, which appears to 
represent the ancestral group from which both the modern 
Cryptodira and Pleurodira have taken nse Prof v 
Zittel places this genus among the Pleurodira, where he 
makes no attempt to sepafate the various genera into 


the name of Propańbus, together with a pelvis whigh has ! families, although a workable classification has been 


been provisionally associated with it, will both egentually 
prove to, belong to Exdothiodon, when this genus will 

*take a place enear Parcasaurus as one of the most 
neammal-lke reptiles yet known to us 


In criticizing thus freely Prof v Zittel’s treatment of 


the Theromorphs, we do s¢@because ghis 1g obviously by 
far the weakest part of this section of the work, and one 


“where the student ought to be advised of the necessity of 


seeking for other aids to his seudies 
The pestile#t doctrine that the Ichthyosaurs are 





already proposed elsewhere 
Omitting the Theromorphs,fo which we have already 
referred, the next group in the series ıs that of the 


Rhynchocephahans followed by the Lepiddsauria (azards | 


and Snakes) In the near association of these twqQorders 
we think the author 1s decidedly in the nght, for it appears 
impossible to bgleve that Lizar@ie are not the direct 
greatly modified descendants of the more primitive Rhyn- 
chocephalians In the latter oider tne remarkable 
Permian genus Paleohatterza—the prototvpe of the New 


primitive reptiles directly descended fiom fiskes would | Zealand Sp%enodon—ıs placed in the same family with 
seem to be the sole reason for placing them first of all | P7oterosaurus, which some authors even make the type 
the reptilian orders We have, however, but little doubt kof a distinct order This family æ followed by the 
that the position assigned them by Dr Baur next the | Afecgsaurzd@, the members of which undoubtedly show 
Rhynchocephalians best expresses their tru¢ relationship | signs of affinity with Palæohatter:a, although wẹ venture 
in the classifigation of this oder the species are arranged ] to think that their Sauroptexygian relationships are 
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sufficiently manıfeth to oveiride thise We cannot, more- 
over, refygin €rom surprise when we seè that the author 
still getains the genus Svereosternum as distinct from 
Mesosauvus, when those that have examined specimens 
of each are puzzled to find even’ points of specific 
distinctness . P 

In including Lzards, Snakes, and Mosasawrs under 
one ordinal heading, the author follows the lead of some 
of *those who have given especial attention to these 
groups The substitution df the name Lepidosaunia for 
the more generally used term Squamata 1s, perhaps, an 
improvement, since the latter has been also applied to 
the loricated Edentate Mammals In placing, however, 
the Cretaceous Dolzchosaurus with the true Lizards, we 
notice a marked error in judgment, since this genus 
clearly indicates the ancestral type of the Mosasaurs 
Weemust equally deprecate the retgntion of the genus 
Paleovaranus, of the French Phosphorites, among the 
Varanide, since it has been fully proved that all the 
1emains so named,belong to Anguzde , the Varanide, so 
far as we know, being unknown 1n the earlier Tertiaries of 
any part of the world 

The Crocodeles are divided into the three sub-orders 
of Parasuchia, Pseudosuchia, and Eusuchia, the recent 





Fig x Front and left views of a cervical vertebra of Czoleosanrus, from the Oxford 
lay $ prz,ptz, pre-and post zygapophyses, co, rib 


name with that of the Yorkshire town, we find the author, 
on p 670, referring to “Eyebury, near Leeds,’ and on 
p 714, “Eyebury, Yorkshu®” Among the so-called 
Brevirostres we meet with some very interesting, and to 
us entirely new, information concerning certain small 
reptiles, from the hshographjc limestones of the Continent, 
known as Adiegatorellus and Atoposgurus The former 
1g, cleawly a crocodile, and its resemblance to the latter 


© “(which ghas long been known to possess typical croco- 


dilan feet) points to the conclusion that ıt should also 
be regarded as a member of the same grder which (like 
Metitorhynchus) had entirely lost its dermal bony 
armour 

Tife Dinogauis, as their importamce and interest de- 
mand, are treated œf very fully This order, ın con- 
travention of some recent proposals, ıs retained in its 
widest sense, in whæh respect we are in full accord with 
eProf v Zittel It ıs divided into,three sub-orders, for 
which the,terms Sauropoda, Theropoda, and Orthopoda 
are adopted The beautiful illustrations (some of which 
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proposal to separate the first (and probably ite second) 
group as a distinct order not, having been published at 
the time that the work wen! to pwesss The tempting 
view that the true Crocodiles (Eusuchia) can be divided 
into a Longirostrine and a Brevirostrine section—the 
one terminating ın the Ghgrial and the other’in the 
Alhgator—is, we regret to see, adopted The close 
structural resemblance in all essential details of these 
two reptiles 1s, howeveg on the face of 1t almegt sufficient 


proof shat they could not have originated from totally ,. 


mndependent stocks And the truth indeed appears to þe 
that eyery group of Cgécodiles at every ep8ch has de- 
veloped both long- and short-jawed fors Thus in thee 
Metrtorhynchus group, which is placed amon the Long: * 
rostres, the genus Szchodus 1s @ short-jawed as any 
Alhgator , while Geosgurus itself wan scarcely be called 
more long-jawed than many species af the genus Croco- 
dilus We fail also to see how the genera Pleszosuchus 
and Dacosaurus are to be distingygshed from (reosaurus 
Here may be mentioned incidentally a small error, gery 
excusable in a foreignei, into which the author has fallen 
in regard to the magnificent series of reptilian remains 
from the Oxfoid Clay collected by Mr A N Leeds, of 
Eyebury, near Peterborough Confusing this gentleman’s 


Fic 2 —] eft view of cervical vertebra of Brontosaurus py 
2, 2’, zygapophyses, 4, body, 7, rib, f lateral aperture 


we reproduce) are largely taken from Prof Marsh’s 
memoirs 

In regard to the vexed question of the relationship of 
the h¥ge herbivorous forms known® as Sauropoda (of 
which awervical vertebra ıs shown in Fig 2) of Europe 
and the United States, we certainly do not congder that | 
the autho: has advanced matters by referitng the English 
Cettosaurus to a distinct,family, following this by the 
American Adlantosaurid@, and going on with the Moro- 
saurıdæ, which 1s taken to“r¢lude the American Moro- 
saurus and the Enghsh Wealden forms Cetsosaurus, 
appears to be ,decidedly inseparable from the Moro- 
saurıdæ, while in the opinfon of more than one English 
write: the Wealden forms should be iicluded in the 
Atlantosauride It 1s to be feared that the wiiter of this 
review is primarily responsible for the relegation of the 
oldest name Pelorosaurus to the rank of a synonym , and 
it 1s to be regretted, that the name Oruzthopsis again 
crops up, after having been shown that it has no title 


to stand . $ e 
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In the Theropoda, er catnivorous types, we meet again! In those remarkable little Dinosaurs known as the Calu- 


-with the same redundancy of famıles which cannot 
possibly be justified Thus we have Zanclodoniide, 


rid@, ıt ıs unfortunate that Prof Cope’s redetermination 
of the Ameiican form now known as Celophysts did not 


Megalosaurtde, Ceratosauriga, and Anchisauride, of | appear in time to prevent their reference to thé prob- 


which, m®our opinion, only two should stand 
reference of Zhecodontosaurus to the Zanclodontide 


The | Jematical eZanystropheus 


In refusing, to regard the 
European Compsognathus and thé American Hallopus 


cannot for a,ghoment be maintained, since it ıs a questiom | as anything more than the representatives of distintt 


ewhether ıt 1s even distinct from Aznchzsaurus, evhule' family 


Zasclodon appears too close to Megalosaurus to be 


roups the author 1s*to be commended The 
peculiar backward prolomgation of the calcaneum of 


separated as a family Marsh’s Qgure of the coalesced | Had/opus (as shown ın our reproduction of Prof Marsh’s 
pone of @eratosaurus is ance agam reproduced, ! original figure) 1s, however, so remarkable as to indicate 


ut, in the fate of the note quoted from Dr Baur to the 
effect that this ıs causéd by disease, 1ts omission would 
have been preferable. © The authorewill probably correct 

» the assignation of the name Lpzcampodon to Prot Huxley 





that its owner 1s a very aberrant member of the sub order 

In grouping the Ornithopoda and Stegosauria of Prof 
Marsh ın a single sub-order, the author follows the lead 
of Dr Baur, and the adoption of the name Orthopoda dor 










































































*. Fic 3 —Part of left hind hmb of Hallopus 


Nat size 


this group 1s, perhaps, an improvement on the nomen- 
,clatute of some other writers This sub-order is again 
Givided into three sections, the Armoured forms, or 
Stegosauria, the Horned types (Ceratopsia), and the 
Iguanodonts (Ornithopoda) In the Stegosauride, so 
markedly differentiated by their hoof-like feet (Fig 4), 
the author seems to have some doubts as to the identity 
of the European Omosaurus with the American Stego- 
saurus, and he has unfortunately been misled in stating 
that O durobrivensts is from the Kimmeridge Clay, 1ts real 
horizon being the Oxfordian We need say nothing of 
the wonderful Horned Dinosaurs, as they have been 
noticed in an article recently published in this journal 
In the Iguanodonts the separation of the Campiosauride 
ffom the Jguanodontide@ 1s not supported by any sufficient 





Fic 4 ~~Thige views of one of the terminal joints of the foot of Stegosaurus 
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sttuctural differences, the “pendant” inner trochanter 
of the femur of Camptosaurus bemg likewise found in 
some species of Jgwanodong eIn stating, moreover, that 
Camptosaurus ditters from Iguanodon by the shorter 
anterior process of its ilium, the author relies on a figure 
published by Prof Marsh, wltich a recefit writer states 
to have been dtawn from an imperfect specimen The 
disregard of the rights of priority in nomenclature, to 
which we have already alluded, 1s again manifest in the 
retention of the name Hadrosaurus mstead of the earlier 
Trachodon In including that mogt bird like Dinosaur 
only recently described under the name of OPmzthonumus, 
the work ıs wẹ}! up to date ® rt 

The chapter devoted to the Pterodactyles calls for no 
special notice , the only innovations being the creation of 
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a distinct family for the reception of the genus Orzztho- 
clurus of the Cambridge Greensand, and the abolition 
of the sub-order Pteranodontia, made for the toothless 
American forms 

The Birds, as their minor paleontological importance 
demands, have but a comparatively small amount of 
space allotted to them. They are divided into the three 
orders Saururz, Ratite, and Carinate, the minor 
groups, usually 1eckoned as orders by ornithologists, being 
regarded as sub-orders The extinct toothed Hesherornis 
is included in the Ratita—an arrangement which the 
author may see reason to revise when he has had the 
opportunity of studying the memoir on the affines of 
this genus recently published by Prof D’Arcy Thompson. 
In refering the fragments of Tertiary bones described 
as Macroruts and Megdforuzs provisionally to the Ratite, 
Prof v Zittel has been misled by their original de- 
scription , and he has unfortunately not seen the notice 
that the so-called Ds omeus stvalensis was founded upon 
Mammalian bones The provisional reference of Dasornis 
to the Ahezde rests on no solid foundation, the genus 
being apparently allied to @astormzs, which 1s placed— 
in our opmion incorrectly—among the Carmate The 
Kiwis and Moas are included ın oné sub-order , the latter 
being divided into three genera If, however, the author 
were to study carefully the hter&ture of the Dznornithida, 
he would find that the name Palagte-$x canngt be 
legitimately employed in the sense in which he uses 1t? 
There is nothing of special interest to record in the 
treatment of the fossil Carmate ep ° 

Throughout the foregoing comments we have en- 
deavoured to find as much fault with the work as we 
could , the result bemg that our criticisms,are mainly 
concerned either with small and unmeportant points of 
systematic arrangement, or with slight errors for which 


the auther 1s frequently not the respongible þarty From 


personal experience we are fully aware of the enormous 
difficulty of steering @lear of errors in a work of this 
description, and also of arriving at a satisfactory com- 
promise in cases of a conflict of authonties In both 
these respects Pref v Zittel has passed triumphantly 
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° average being very nearly nine hours 
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thr. ugh the ordeal , and his woik may truly be sard to be 
indispensable, not only to the palzontologist, but hkewise 


to every student of zoology who desires to know some- 

thing nfore of his subject tlfan can be gleaned fiom the 

study of the animals of the present day e RL, 
e » 
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THE SUNSHINE, OF LONDON .« 


F OR some few years past sunshine recorders have been 
in operation at four stations situated in various parts 
of London, and in attempting to gain some idea as to 
the average duration of sunshine in the metropolis, one 1s 
met at the outset by the somewhat perplexing question as 
to gvhich of these four ıs best calculated to yield a fair 
result One recorder 1s placed in tHe heart of the City, at 
Bunhill Row , and exposed as it 1s te a maximum amount 
of smoke and fog there can be httle hesitation in saying 
that its indicatidns are, for the metiopolis as a whole, 
greatly below the mark Another 1s stationed somewhat 
more favourably at Westminster, on the roof of the 
Meteorological Office, but even there the influence of the 
surrounding chimneys 1s felt to a very sqious extent, and 
many a fair winter's day has been known to pass without 
the registration of so much as a trace of bright sunshine 
in a third instane@e tae cqnditions are reversed, for at the 
Kew Observatory the air is almost as free from smoke 
and mist as it 1s in the open country, so that as a London 
record the sunshine instrument gives us too high a value 
The fourth station appears, however, to be one which 
strikes a fairly even balance between the meteorological 
featuies of the City and those of the more open suburbs , 
for, although Greenwich 1s influenced toa greater extent 
by the impurities of London than Kew, it is sufficiently 
removed from the central parts ofthe metropolis to escape 
much of the fog and smoke which affect the recording 
instruments both in the City and at Westminster Fiom 
a careful examination, we are inclined to think that the 
Greenwich record supplies a very fair idea of the condi- 
tions which prevail over the metropolis as a whole , and 
as the observations of bright sunshine have now been 
made at the Royal Observatory for rather over fourteen 
years, sufficient material has accumulated for the deduc- 
tion of average results It is only such sunshine as ıs 
strong enough to burn the papers that 1s here dealt with 
The general results of an examination of the Greenwich 
record’ for the fourteen years 1877 to 1890 are given in 
the following table, which shows for each month, for each 
season, and for the entire year—-firstly, the average number 
of hours of bright sunshine , secondly, the percentage of 
the possible amount , thirdly, the average number of hours 
per day , fourthly, the average amount of sunshine on the 
brightest day, and fifthly, the number of days on which 
no bright sunshine was registered The spring season 
comprises the months of March, Apul, and May, the 
summer those of June, July, and August, the autumn 
those of September, October, and November, and the 
winter those of December, January, and February 
From an exanfinationeof the table we see that the 
sunniest moni in the year ıs Mag, with a total of 179 
hours? or 37 per cent of the possible quantity June, 


35 per cent of tke possible , and, in fact, owing to the 
slight difference whith exists between he length of the 
two months, the daily average (five hours and three- 
quagteis) 1s the same in each It 1g a somewhat singular 
fact that theSunniest individual month in the course of the 
whole fourteen years was neither May nor June,but July In 
the July of 1887 the aggregate number of hours recorded 
was 277, or 56 per tent of the possible quantity, the daily* 
In both May and 
June we may look for at least one day with brilliant sunshine 
continuing foi about 13 hours, but on an average there are 
im each month three days on which the selariays are alto- 
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gether absent, As regards Sufllessalays, July is the most 
highly(favoured month, for on an average of fourteen years”. 
observations there 1s then only one day that is continuously 
qvercast The finest day eyperienced ın the course of the 
entire period was June 13, 1887, when no le% than I5 
hours of bright sunshine were recorded 




















however, runs it very close with a total of 174 hours, or 
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May 179, 37 | 58 | 130 3 
June 174) 35 | 58 | 131 3 
July 167 | 34 | 54 | 125 I 
August 154; 34 50 116 2 
September II5 j} 31 38 jor 3 
October 77° 23 25 78 9 
November 43° 16 14 58 12 
December 20 8 o7 39 20 
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The Summer 495 | 34 54 | 132° 6 
The Autumn 235 | 24 26 | Yor 25 
The Winter 89 | u Lo 70 50 . 
The entire Year | 1214, 27 33 137 | 094 
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The dullest month of the year 1s December, with a total « 


of only 20 hours of sunshine, o1 8 per cent of the possible, 
and with 20 sunless days January ıs very little better, 
the total number of hours being then 26, or Io per cent 
of the possible, and with an average of 19 sunless days 
In each of these winter months the daily average of sun- 
shine 1s only about three-quarters of an hour, but after 
January the weather rapidly improves, February being 
twice as sunny as its predecessor, and March twice as 
sunny as February The dullest month m the course of 
the whole fourteen years was last December, when the 
total duration of sunshineewas less than two hours and & 
half, or about I per cent of the possible amount On 28 
days there was a complete absence of sunshine, and of 
these 28 no fewer than 18 were consecutive On jhe 
brightest December day we can hardly expect four hours 
of sunshine, but we may certainly look for more than we 
had last December, when the finest day produced less 
than an hour and a half + 

Tuning to the various seasons we find, as we might 
expect, That the maximum amount of sunshine 1s recorded 
1n the summer, the average number of fours Beng 495,° 
or 34 per cent of the possible amount The finest 
summer of the whole fourteen years was the Jubilee 
season of 1887, when therg were 715 hours, or about ṣo 
per cent of the pOssible The dullest summer of the 
entire series was that of the following year (1888), when? 
the total number of hours was only 373, or 26 pei cent of 
the possible The average number of suwless days in‘the 
summer months ıs only six, but ın 1888 there were 16, or 
six mote than in any other year of the series The spring 
is of course far more sunny than the autumn, the total 
amount of sunshine in the former season being 396 hours, 
as against 235 in the‘latter In the winter the aggregate 
amount is only 89 hours, oren average of about one hour 
per day The number of sunless days Advances from 
the sunniest to the dullest of the seagons in fairly ap- 
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proximate gtometrical progeeesion, being twice as great 
m spring as in summer, twice as great ın autumn as in 
spring, and twice as great in winter as in autumn In a 
London winter there are more days without sunshine 
than with it, ° be 

The values for the entire year show that the average 
number of hoyrs of bright sunshine 1s 1214, or 27 per, 
cent of the possible amount he largest number 
r€corded in any year of the fourteen was in 1887, when 
therê were 140y, while the Smallest was ın that notoriously 
dismal year 1879, when there were dhly 984 Taking the 
year through the®average daily arhount of sunshine at 
Greenwich 1s little moregthan three hours and a quarter, 
or less than half the quantity possible on the shortest 
December day Thus, if the sun were to shife gil the 
‘year through for the Same number of hours as the highest 
possible in mid winter, we should get twice as much 
bright weather as we actffally experience , and the results 
of an "average of fourteen years’ observations show that 
theré are 94 days out of the 365, or more than a fourth of the 
year, upon which the solar rays are either altogether absent 
or are too feeble to leave any mark on the recording 1n- 
strument FREDK J BRODIE 





* NOTES. 


AP a meeting of the Academy of Sciences held in Paris on 
Monday, the 2nd inst , Mr Archibald Geikie, F R S , Director- 
General of the Geological Survey of the United Kingdom, was 

flected Cogespondent of the Institute of France 


ON March I a meeting was held in the large hall of the 
Beylin Rathhaus to do honour to the memory of Dr Schhemann 
The meeting was summoned by the Geographical, the Anthropo- 
logical, and the Archeological Societies of Berlin Profs 
Virchow and Curtius were the chief speakeis, and they eulogized 
the character andachievements of the famous explorer and 
mrchzologist 


THE office of Colonial Bacteriologist at the Cape of Good 
Hope, has been offered to Dr Edington of the University of 
Edinburgh 2 


REPLYING to Mr John Ellis ın the House of Commons, on 
Tuesday, Mr Plunket said that the official guide to the Royal 
Gardens at Kew, which was at present out of print, was under 
revision During the last two years the changes consequent on 
the rearrangement of the collections had been so extensive that 
it þad been thought better to suspend the publication cf the 
guide, as in such a period of transition ıt would mislead, and be 
a cause of disappointment Now thatthe rearrangement of the 
collections was nearing completion,,a new guide had been put 
m fand, and Mr Thiselton Dyer hoped to have it ready by next 
summer 

WE regret to have to record the death of Mr George Bertin, 
who was well known es an able and learned studeng of 
Assyriology He died on February 18, ın his forty-thir@ year 


-Pror Viérox HorsLey will give a discourse at the Royal 
Instieution on ‘‘ Hydrophobia, ’ on Friday, March 20, ın place 
of Prof W E Ayrton, who is unalfle at present to give his 
promised lecture on ‘Electric Meters, Mgtors, and Money 
Matters ” 


ON Friday last, Mr Goschen recqyved a numerpus deputation 
representing the Ungversity Colleges of England, who presented 
a memorial ın favour of the annual grant, which 1s now 415,000, 
being increased The deputation was intrcduced by Mr Cham- 
berlain, who, with Mr Mundella, Sir Henry Roscoe, and 
others, strongly supported the memoual „Mr Goschen, m the 
course of his reply, said they would not expect him without con- 
sultation with his oplleagues, or at®once after the reception of a 
deputation such as that, to give any final answer, but he was 
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disposed to admit that ın many ways they had made out Astrong 
case Atall events they had made out this case, that the ch- 
leges had been doing an “increased good work and that they 
thought that with additignal sums*they would he able to’widen 
stgll the areaeof their usefulness. One point pad struck him 
while the discussion was gomg on—and he might some time 


®} discuss 1t with Mr Chamberlain, who would be a good authority 


on the quastion—namely, whether, instead of relations being 
established between the Imperial Government and these 
Colleges, ıt would not be better that the tie should exist between 
the County Councils and the Colleges, which would stimulate 
local interest That was a matter which was too wide for dis- 
cussion then, but he threw out the idea, in case ıt should be- 
come at any time the subject of their future consideration ét 
might be that the County Councils would throw’their hearts into 
this work, as he believed “they were domg in many parts of the 
country mto the question of tecnnical and other education, and 
for his part he should see no objection to any course that would 
tend to increase local interest in these Colleges, 


In several journals attention has lately been called to the fact 
that for women ther@ exists at the present®noment at Bedford 
College the very faciltigs for stidy which University College 
and King’s College propose to offer wheg the present scheme 
for the development of their screntifie teaching 1s carried otte 
Bedford College, one of the earliest established for women only, 


was founded as long ago as 1849, and when the University of + 


London admitted women to us degrees, Bedford College 
students were the first to graduate there, while of those women 
who have since taken degrees in arts and science, a large pro-* 
portion have belonged to the same institution, A new wing 
has just been added to the College, so that four separate 
laboratories are now open daily for the use of ! women desirous 
of carrying on practical work im biology, botany, chemistry, or 
physics Special advantages are provided for those who have 
any bent for higher wors or for original research As the public 
opening of the new wing has been unavoidably postponed, the 
Council of the College desire ıt to be known that since Easter, 
1890, the new laboratories have been ın full working order, and 
that they can now offer accommodation to a greatly increased 
number of women students 


AT a meeting of the Biological Society of Washingtop, on 
February 7, Mi Charles D Walcott, of the U S Geological 
Survey, announced the discovery of vertebrate life in the Lower 
Stlunan (Ordovician) strata * Hestated that ‘‘the remains were 
found in a sandstone resting on the pre-Palzozoic rochs of the 
eastern fiont of the Rocky Mountains, near Canon City, Colo- 
rado They consist of an immense number of separate plates 
of placoganoid fishes, and many fragments of the calcified cover- 
ing of the notochoid of a form gprovisionally referred to the 
Elasmobianch The accompanying invertebrate fauna has the 
facies of the Trenton fauna of New Yoik and the Mississippi 
valley It extends into the superjacent limestone, and at a 
horizon 180 feet above the fish bed® seventeen out of thirty- 
three species that have been distinguished are fdentical gyith : 
species occuning in the Tienton limestone of Wisconsin, and 
New York Great interest centres about this discovery from 
tne fact that we nowghave some of thedhcestérs of the great 
group of placoderm fishes which appear so suddenly at the close 
of the Upper Siluiian and jn the lowe: por tion of the Devonian 
groups It also carnes the vertebrate fayna far back into 
the Silurian, and indicates that the differentiation between the 
imyertebrateand ver ebrate ty pes probably ocgurredin Cambrian 
tme” Mr Walcott is preparing a full description of the strati- 
giaphic section, mode of occurrence and character of the inverte- 
brate and veatebiate faunas, for presentation at the meeting of the 
Geological Society o% America, in August neat 
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A SOCIETY for the Study of the Flora of France has been 
instituted by M Camus, of Paris, and M Magmer, of Sant- 
‘Quentin {Aisne), somewhat on, the lines of our Botanical Ex- 
change Club [Its special object ıs the distribution of authentic 
specimens of «areaand cigtical species, remarkable vineties, and® 


hybrids 


Tue State of Dakota has établished a Botanical Egperiment 
Station at Fargo, under the charg of Mr. Henry L Bolley, of 
the Indiana Experiment Station, 


WE learn from the Botanzcal Gazette that Dr J T Rothrock 
had arranged a biological expedition to the West Indies and 
Yucatan, and was to spend the months of November, December, 
anf January in those countries The party was provided with 
an excellent ship with abundant storage room Mr A. S, 
Hitchcock was to accompany"the expedition in the mterests of 
the Mıssourı Botasfical Garden 


THE fifth Annual Report of the Ornithological Observation 
Stations in the’kingdom of Saxony has been issued It 1s edited 
by Dr A B Meyer and Di F Helm The Report records 
the observations madè in the year 1889 by&7 observers at 45 


stations, on 209 species of birds m 


Mr G. J SYMONS F S, writing to the Zimes, from 62 
Camden Square, N , speaks of the extraordmary dryness of the 
worth of February He says —‘‘ My observations here have 
been absolutely continuous for more than thirty years, and 
hitherto the driest February was that of 1863, when o 31 inch 
fall In 1891 we have less than one-tnirtieth of that , we have 
onlyooiimch And if we examme all the other months of the 
whole thirty-three years we find that the driest was May 1885, 
with 026 mch These two facts sufficiently indicate the 
exceptional character of the past month at this station We had 
one shight sprinkle im the forenoon of February 7, immediately 
after one of those intense darknesses (a1ising from high fog) 
which are becoming so sadly more frequent in this wilderness 
of chimneys It had been dark—actually darker than on a 
clear moonless night Fine mist began to fall I put some 
sheets of note paper im the garden for the rain to fall upon 
The shower, if such ıt could be called, was over mm an bour, 
and every drop had left its mky mark upon the paper I inclose 
a portign that you may have one more proof of the need for 
drastic measures if London ıs to be clean enough to live m ” 
Mr Symons has received only one return from England exceed- 
mg O 10 inch, and this was from the fills above Ullswater 


A BLL introduced imto the House of Lords by Lord 
Stratheden and Campbell for the abatement of the smoke 
nuisance in London was read a second time on Monday, and 
afterwards referred toa Committee On the same evening, in 
the House of Commons, Viscoffnt Wolmer asked the First Lord 
ofthe Treasury whether, considering the serious myury to health, 
the disturbance of business, and the hardships inflicted on many 
of the poorest wagé@earners ef the metropolis by the curtailment 
of their working hours, caused by the mecreasing prevalence of 
fogs, Her Majesty’> Government would consider the advisability 
of app®inting a Royal Commission to examine and report how 
far the evil waseone gwich could be mitigated by legislation 
Mr W H Smith replied —‘‘I have to as8ure my noble friend 
that Her Majesty’s Government are, ın common with other in- 
habitants othe metropolis, extremedy sensible of the serious 
injury, disturbance, Pand hardship mflicted by the increasing 
prevalence of fog They are, however, sceptical of the value of 
a Royal Commissiof to investigate the subject It 18 notorious 
that the evil mainly arises from the moke emitted by oadinary 
domestic®fires, and the problem to be solved 1s, whether it is 
possible by legislation to jsrohibit and prevent the production of 
smoke in this way A Fyll was introduge@ into the House of 
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Lords in 1887 with this object, SoM wagreferred, after a second 
reading, to a Select Committee, which took evidence that went , 
to show that smoke could be prevented by the use of non-bitu- 
meinous coal, by the substitution of coke or gas for coal for 
heating purposes, and possibly by the adoption of ab improved 
7 a and by great care in the lighting and feeging of fires in 
the metropohs The Bifl was not proceeded with beyond the 
Committee stage of 1887 Another Bill has been introduced” 
with the same object, and Stands for Second readnfg in the House 
of Lords this evening fit should come down to this Houses 
the noble lord will have an opportunity of considefing whether 1 
1s possible by penalty on occupiers of*houses and tenements to 
secure the peyject he hasan view ” Sif H Tyler had a question 
on the sifbject of an inquiry into the variogs descriptions of coal 
used in the metropolis Mr W H Smith said the matter had 
already had attention from a Committe of the Hoiise of Lords, 
and he doubfed whether it would be possible to carry it fifither 


Ciel et Terse of February 16 contains an article by A Lan- 
caster, of the Brussels Observatory, on the severe frosts of this 
century He has examined the statistics with the view of find- 
ing some clue to the probable future weather, and finds (1) 
that a cold winter has never been followed by-a very hot summer , 
and (2) that in the great majority of cases the summer following 
a severe winter has been cold The same op:mion has been ex- 
pressed by Humboldt in his Cosmos, and by others M Lan- 
caster concludes from the comparisons he has made that there 1s , 
a great probability of a cold summer this year, andhat June 
and July particularly will have a low temperature Further, 
that as every prolonged period of cold m summer comcides 
with rainy weather, we may expect a wet summer In support 
of this opımon he quotes the fact that out of fifteen cold wynters 
between 1833-90 all but two have been followed by wete 
summers g 


THE Government have chartered the steam yacht Harlequin, 
160 tons, for fishing-exper:ments off the Irish coast Site will 
be ın commission three months She has g powerful electric 
search light, and her steam appliances include a winch capable of 
lifting a 7-ton trawl 


A TELEGRAM from Washington says ıt has been decided that 
the Arctic Expedition under the command of Civil Engineer 
Peary, of the United States Navy, will leave Inglefield Gulf, 
on the west coast of Greenland, and take a north-easterly course 
by sledges The party will consist of picked men, and will 
start from New Bedford, Massachusetts, on May xı The 
scientific and geographical Societies of the Umited States will 
defray the expenses ms 


THE Journal of the Camera Club, vol iv, Nos 40-52, for 
the year 1890, contains many articles that will be read with in- 
terestfby photographers, both amateur anel professional Among 
them wepnotice those on the density of negatives, on pin-holes, 
&c , by Captain Abney , limitations in the treatmentgof subjects, 
practical interpretation of the Jaw of conjufate foci, by TR 
Dallmeyer, eclipse photogmphy, by A A Common, photo- 
graphy by the light of the glegtric spark, by Lord Rayleigh 
Besides these,” ther are man¥ notes, reviews of books, and 
accounts of excursions made to various places of note for the 
purposes of phdtography, amd several other items of photo- 
graphic news Illustrations of the new premises that are being 
specially built for the Club are given, showing plans of the 
various floors, and from them we see that ample provision 1s 
being made for the requirements of photography in the form of 
dark 100ms, xudios, enlarging rooms, and rooms for meeting In 
this volume, also, 1s inserted g very pretty iflustration, entitled 
“Twitch Burning,” the print being by the ®raphstone Com» 


pany, Limited ŝ 
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IT is commfnly believed that the aboriginal Amo race, 1m- 
labiting the Island of, Vez? $n Northern Japan, 1s rapidly 
. dwindling away before the advance of civilization But, accord- 
ing to the information lately published ım Japan, this popular 
belief does not appear to be altogether corroborated by facts 
Under the $id Japanese 7¢exme, the population of Yezo emv- 
grants from the other Japanese islands was estimated at 40,00q 
but in conseqfence of protection and encouragement givgn by 
The reformed Government, this number increased to 350,000 in 
1888 As a n@ttural consequence, thè Amos’ means of susten- 
ance were encroaghed upon, and they have been popularly 
Believed to be€oing down before the advance of the dommant 
race But the latest stat%tics show that the truth 1s far from 


~ 
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Meyer, a sufficient quantity of pure osmium has be@n pjaced at 
his disposal, and the work has been completed in a maner 
which leaves nothing to, be desired The salts analyzed were 
potassium and ammonium osrgium chlornde, K,Osel, and 
(NHy),0sCl, The “inal mean value derved from all the 
experiments ıs 190 3, a numbér whicls fully*justefies the ex- 
pectations of Prof Seubert that ıt would fall shghtly bela 
191 The mmportance of the settlement of this question 
cannot bé over-rated, for ite removes the last outstanding 
exception to the peiodic generalization The metals of 
the platinum group—osmium, iridium, platinum, and gold— 
when arranged in the order of their chemical and physical pro- 
perties unmistakably take the relative precedence just quoted 


the common hypothesis,%nd that this ecurious ang gnteresting | If these properties are, as everyone now agrees, periodic func- 


race 1s not dying out, as has been supposed 
are as follows —1 
° Aino Population in Yezo 


year Male Female Total 

* 1872 7964 7311 15,275 

1873 8167 8032 16,199 

1874 8171 8160 16,331 

1875 8547 8583 17,130 

1876 8579 8598 17,177 

1877 8483 8483 16 966 

1878 8537 8521 17,058 
e1879 8513 8515 17,028 
1880 è 8566 8575 17,141 

1881 8476 8457 16,933 

1882 8546 8652 17,198 

. 183a 8617 8615 17,232 
: 1884 8702 8770 17,472 
1885 8635 8687 17,322 

e. , 1886 8464 8571 17,035 
1887 8437 8525 16,962 

1888 8475 8587 17,062 


. 
e MTIrSSRS CASSELL have published the first part of what promises 
to he a book of considerable value The work 1s entitled ‘* Our 

2 Own Country,” and will present, with lustrations, a geographical 
and historical description of the chief places of mterest n Great 
Bittain and Ireland The same publishers have just issued the 
first part of a wor on ‘‘ Famihar Trees,” by G S Boulger, 
with 80 coloured plates , and Part 29 of their excellent ‘‘ New 
Popular Educator ” 


A Work entitled ‘ Memorials of John Gunn” will shortly be 
issued It will be edited by Mr Horiace B Woodward, and 
will contain notes by the late Mr Gunn, presenting some account 

- othe Cromer forest bed and its fowsil Mammalia, and of the 

associated strata ın the cliffs of Norfolk and Suffolk Mr 

, Gunn, while acting as a country clergyman, had for many years 

waited a large share of his attenti8n to the geology of Norfolk 

The “Memorials” will be accompanied by a portrait and bio- 
graphical sketch of the author 


THE following lectuges will be given at the Royal Vigtona 
Hall March 10, Mı J E Flower on “Spain”, 17h, Mr 
. A W Claygenon ‘‘ Thunderstorms” , 24th, Prof Roger Smith 
on > St Paul’s” @ 

Prol SEUBERT contributes an® important paper to the 
current number of Licbzg’s Annales, m which are, presented the 
fjnal results of his redetermination of the atomic weight of 
osmum A preliminary account of the earlie: portion of this work 
was published in the Be tchte in fune 1888, and a short notice 
concerning it was‘piven in these columns (vol axxvin p 183) 
It was then shown that the atomic weight of osmium was 
certainly not higher than 191, and was probably a few decimals 
less Owing, however, to lack of material, Prof Seubert was 
not able to complete the work in the wnimpeaclfable manner 
characteristic of ys other atomic eweight determinations Since 
that time, however, thanks to the kindness of Prof Lothar 
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The exatt figures ' tions of atomic weight the atomic weights, of these metals 


should increase from that of osmium upwards to that of gold. 
Previous to the year 1878, however, the accepted atomic weights 
were gold 196 2, inidmin 196 7, platinum 196 7, and osmium 
198 6—a relation which, 1f correct, was diametiically opposed 
to the principle of periodicity In that year Sewbert attacked 
the subject, and the first outcome of his labours was to conect 
the atomic weighteof iridium, which heefound to be 192 5, 
instead of 1967 It was a most remarkable tribute to the 
accuracy of Seubert’s work, and likewisegpf gis own, that Joly 
a short time ago obtained for the Sime constant the identecal 
number, 1925 In 1881, Seubert took up the case of platinum, 


and finally adjusted its atomic weight to 194 3—~a number whicle - 


was confirmed by a subsequent determination of Halberstadt 

In 1887 the posttion of gold was finally decided by the remark- 
ably agreeing and almost simultaneous determinations of Thorpe 
and Laurie on the one hand, and Kruss on the other, the value 
arrived at m both cases being practically 196 7 Finally, we 
have the just completed work of Seubert upon osmium , and the 
four metals, when arranged in order of atomic weight, now take 
the order osmium I90 3, indium, 192 5, platinum 194 3, gold 
196 7—an order of precedence in full accord with the order of 
their chemical and physical properties 


THE additions to the Zoological Society’s Gardens during the 
past week include a Red-throated Diver (Colymbus septentrionalis), 
British, presented by Mr E J Gale, a Herrmg Gull (Larus 
argentatus), Butish, presented by the Rev C A Berry, twelve 
Grayling (Zhymallus vulgaris) from British fresh-waters, pre- 
sented by Messrs Howard L Cooper and — Jukes, a Wapu 
Deer (Cervus canadensis 8) from North America, a Long-tailed 
Weaver Bird (Chera progme) from South Africa, two Chinese 


| White Eyes (Zoster ops simplex) from China, deposited, four 


Upland Geese (Ber nıcla magellanica & 8 @ 9) from the Falkland 
Islands, purchased , a New Zealand Parrakeet (Cyanorhamphus 
nave-s-alandia) from New Zealand, two Wonga-Wonga Pigeons. 
(Leucosarcia pata) from New South Wales, received in 


' exchange , a Gayal (Bzdos frontahs), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


THE PERMANENCE OF MARKINGS ON VENUS —In Biletin 
No 12 de l’ Academie Royale des Scvences de Belgique, Dr k 
Terby contributes a pape: entitled, ‘“‘ Facts demonstrating the 
peimanence of the darh spots on Venig, anę the slowness of 
their motion of :otaflon ” Dr Terby made a series of obseiva- 
trons of Venus between April and August 1887, and sent some 
of the results, ın a sealed packet, to the Academy in the sqgme 
year A simular series ofobservations was made by’M Perrotin 
from May to September 1890, and the results*were communicated 
to the Paris Academy (Comptes 7 endus, October 2% 1890) The 
object of the present paper ıs to call attent®n to the fact that 


427°. 


the drawing made by M, Perrotin in 1890 agrees in every © 


respect with those made by Dr Terby in 1887 Each, observer 
made drawings of two types of markings, and in each case the 
change fiom one type to the other to@k place about two months. 
e e e 
Ld 
e ° 


% 


e 428 e ee ; 


s r TA 


-e— 





*NATURE e 


[Marcu 5, 1801 





e 
after “he ‘first observation A comparison shows that Venus 
@&cupied very nearly the same position in her orbit during the 
time that the drawings were made by the two observers The 
earth’ position was also little different ın both cases This 
agreement between independent obsesvers seems therefore to 
justify the follogving conclusions — . . 
e ,(1) The observations were made on the same portion of the 
planet’s surface 
(2) Venus, m travelling ®ver the same part of her orbit, after 
an interval of three years, oreafter five complete*revolutions, 
presemed the same part of her surface to the same part of the 
eavens during the respective periods of observation 
(3) Therefore the planet at these two epochs also presented 
very nearly the same face to the sun 
(4) Venus has therefore a very slow rotational motion, as 
has been suggested by Signor Schiaparelli, and confirmed by 
Perrotin ° 
(5) There exist not only hght spots on the planet’s surface, 
but also dark ones having@ fixed character similar to those on 
Mars , these spots are fixed enough, to be recognized after an 
interval of three years, but are difficult to see, on account of 
their undefined edges, due, probably, to a dense atmosphere full 
of clouds Up to now, tke permanence of the dark spots was 
much questioned, these spots, however, do not appear to re- 
semble those drawn by Bianchimi and De Vico 
Observations méde by various other obWeivers are quoted in 
support of these conclusions, and in favour of the probability 
that the time of gevqjution 1s equal to that of rotation A plate 
g@ntaming forty-three dtawings of Venus accompanies the 
paper 


@ OBSERVATIONS OF Mars —The above-named Bulletin con- 


tains also some observations of Mars made by M J Guillaume 
last year, by means of a With’s reflector about 9 inches in 
aperture, and a power of about 193 Twenty-five drawings of 
the planet aie given, and with each the times of observation and 
the longitude of the central meridian calculated from the ephe- 
merides furnished by Mr Marth This facilitates the compari- 
son of the drawings with those made by other observers In 
spite of the bad atmospheric conditions under which M 

Guillaume, like many other astronomers, has had to labour, he 
has had the good fortune to see a certain number of canals, and 
gives a diawing of their gemmation The variations in the 
appearance of some of the seas observed on different occasions 
leads to the conviction that they can only be explaimed by the 
presence of clouds in the Martian atmosphere 


New VARIABLE —Wolstngham Observatory Cucular, No. 
29, reads —A star, 85 mag, red, third-type spectrum, not in 
the D M , was observed here on January 31 and February 1 and 
2, m RA 5h 32m 37s, Decl + 31° 57 (1855) The star is 
perhaps vanable 

New ASTEROID —M. Charlois, of Nice Observatory, dıs- 
covered another asteroid on Februgry 16 Its designation will 


be 8) , Us magnitude is I1 5 





THE MAMMALIAN NERVOUS SYSTEM? 
I Letroductzon 

IN the Proceedings of the Royal Society, No 273, November 

1888 (vol xlv.,%889, p 18), we published a prelimmary 
account of some, of the experiments of which the results are 
given in detail in our full paper 

that communication we stated tt the object of our work 
then was to endeavour to ascertain the character of the excitatory 
professes occurring in nerve-fibres when either directly, z ¢ 
artificially excjted, orswhen in that state of functional activity 
which 1s due to the Passages of impulsesealong them from the 
central apparatus The most important way in which such a 
method could be applied was, obviously, one which would 
ifivolve the investigation of the eacRatory changes occurring in 
the fibres of the #pinal cord when the cortex cerebri 1s stimu- 


lated We must at once assume that the motor side of the 
central nervous gystem ıs practically divisible into three gle- 


* “On the Mammalian Nervous System, 1ts Functions and ther Locali- 
zation determined by an Electrical Method ” By Francis Gotch, Hon 
M A, Oaford, and Victor Horsley, FR S (From the Physiological Labora- 
tory of the University of Oxford ) Croonian Lecture read before the Royal 
Society on February 26 r 
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ments —(1) Cortical centrese ẹ (2) Effesent (pyramidal tract) 
fibres, leadıingdown through the intefal ĉapsule, corona radiata, 
and spinal cord (3) Bulbo-sprnal centres contained in the 
medulla and the spinal cord, and forming the well-known nucle1 
of the crama! and also of thespimal motor nerves 

It had already been determined, both by dne€@t observation 
and by the graphic method, (1) that certain areas of the cortex 
were connected with gefinite movements-of vatious parts of the 
body, and (2) that while the complete discharge of the cortigal 
apparatus was followed by a very definite and charactgristic 
series of contractions of*the muscles in special ¢elation with the 
particular point excitéd, the effectual removal of the cortical 
central mechanism and Subsequent excitati8n ofthe white fibses 
passmg down through the imterngl capsule, &c, led to the’ 
production of only a portion of the effect previously obtained 
from the &ninjured brain : 

Thi® method of observation in no wise showed what processese 
were actually occurring in the spinal and other nerve-fibres, and 
although the ablation of the corti@il centre to a certain degree 
suggested¢he extent to which the cortex acted, nevertgeless ıt 
did not afford an exact demonstration of the same Moreover, 
the data which the graphic method furnished were precluded, 
through their being muscular records from determining what 
share, 1f any, the lowe: bulbo-spinal central nerve-cells took, 
either in the production of the characteristic sequence of con- 
tractions, or in the modification, whether in quality or m force, 
of the descending nerve impulses during their transit It seemed 
to us that the only way to approach this subject would be to get, 
as ıt were, between the cortex and the bulbo spinal system of 
centres This would be accomplished if some means were 
devised of ascertaining the character of the excitatory processes 
occurring in the spinal fibres of the pyramidal tract whgn, upon 
excitation of the cortex, nervous impulses were discharged from , 
cortical cells, and travelled down the cord p 

The question as to the extent to which it 1s possible to obtain 
physical evidence of the actual presence 1n nerve-fibres of ex- 
citatory processes, and thus to arrive at trustworthy data for the 
comparison of their amounts, 1s one which, up to the present, 
has been answered only indirectly, and that in two ways _firsf, 
by the extension of Helmholtz’s classical experiment of deter- 
mining the rate of transmission , and secondly, by observin: 
those variations in the electrical state of nerve-hbres which Du 
Bois-Reymond discovered to be an mvariabie concomitant of the 
excitatory state As will subsequently be shown 1n the historical 
retrospect, 1t ıs well known, through the researches of Dn Bois- 
Reymond and others, that the fibres of the spal cord, just as 
nerve-fibres m the peripheral trunks, are character-zed by show- 
ing, when unexcited, an electrical difference between their longi- 
tudinal surface and cross-sections , and, furthermore, that when 
excited, a well-marked diminution of this resisting electrical 
state is produced in the fibres of the cord, as ın those of nerve- 
trunks Now, since such excitatory variations 1n the electrical 
state are presumably parallel in time and amount with the pie- 
sence in the nerve of the series of unknown processes, termed’ 
excitatory, which a series of stimuli evokes, it was reasonable to 
presume that, if the cortex were discharging a series of nerve- , 
impulses at a certain ratë down the pyramidal tract, eidazue 
would be a series of parallel changes in the electrical con- 
dition of the fibres in the cord tract, and that, with a suttable 
apparatus foi responding to such changes, these might be 
hole ascertained and recorded The accomplishment of a‘ 
furfher purpose, vız the localization of both paths and centres 
by aS@ertaiming the excitatory electrical effects in relation with 
them, was one of the main objects we had in view In carrying’ 
1t out, we found it was unnecessary to empYoy the electrometer, 
and, ın fact, that ıt was agvantageous to use the galvanometer, 
the record of which would be more easily and more accurately , 
noted, since,its gyduatiow Amits of far higher magnification . 
Moreover, with this mstrument ıt was possible, by employing a 
series of stimuli, of known number and duration, to obtain 
quantitative résults of defmite comparative value, as will be 
shown further on, and thus, to compawe both the size of 
different central paths and the amount of nervous energy dis- 
charged along the same path from different sources 

The plan upon which the full paper is framed 1s, first, to, 
give an historical retrospect of the work of authors who have 
opened up the study of electrical changes in the central and 
peripheral nervous system , second, to deScribe at length our 
mode of experimentation, With special ref@ence to the modi- 
fications which we have introduced, then to compare roughly 
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the results we have obtained by our present method with those 
which had been previouslygasceMafned by the graphic method, 
and so introduce the description of the facts which we have 
discovered, elucidating the physiology of the sptnal cord, both 
in its relation to the lugher centres, and to the periphetal 
nerves e ° 
2 Experimental Piocedure 


The observatians were in all cases made on etheuzed animalse| 
(cgt and monkey), with due regard to the special influenge of 
the anzsthetic The operative procedure was so designed as 
to provide for euitable exp8sure of a*particular region of the 
nervous system for excitation, and of an@ther part in whiclf the 
„electromotive chang® evoked by the %tımulatıion may be ob- 
served The relative parts yvere as follows — 


Part exposed for ex@tation 


Part exposed for observation 
` Brain (cortex and gprona radiata) 


and spinal doad 

and mixed nerve 

è and spmal cord 
and mixed neive 
and spinal cord 


a? 3? ” 
Spinal cord 
Là 


e +? 
Mixed nerve 
Spinal roots 


3} bad 
Posterior roots and mixed nerve 


The excitation was either electrical, chemical (2 e with ab- 
sinthe and strychnine), or mechanical In the former instance 
the duration and intensity were specially determined The 
iecords were made by a Thomson high-resistance reflecting gal- 
vanometer and a Lippmann’s mercurtal capillary electrometer 

The tissue, whether nerve or spinal cord, was so arranged for 
observation as to be always suspended in the air, one end 
remaining m connection with the animal, consequently any 
error de to current derivations from the rest of the body coutd 
only have @ slight and unipolar effect 


e 3 Resting Electrical Difa ence between the Cut Surface of the 
z Tissue and rts Uningured Longitudinal Surface 


The average amounts of this difference in the tissues observed 
were a$ follows — 


. Cat 
è Nérve (69 cases), o or Daniell 


Root (5 cases), 0025 ,, 
Cord {50 cases), 0032 


Monkey 
(12 cases), © 005 Daniell 


(9 cases), 0 022 35 


3) 


We have observed that the cord difference is greater when 
that tissue 1s m connection with the higher centres, and that it 
rises after each excitation Animportant fall of the difference 
to be remarked ın all three tissues as a direct result of systemic 

eath 


4 Electrical Changes in the Spinal Cord evoked by Excitation 
of the Cortex Cerebr: and Corona Radiata 


» Ve further discuss ın our full paper the following points 
additional to those described im our previous communication, 
and which have resulted from the observation of the above 
changes — x 
wry Localization of cortical areas of representation in relation 
to the various regions of the cord 

* (6) Bilaterality of representation ın the central nervous 
system, as evidenced by the electrical changes in the two halves 
of the spinal cord, consequent upon excitation of the braj or 
cord : 

@ 


"9 Electrice® Changes in the Spinal Cord when evoked by Direct 


Eacitation of rs Pato es, after Severance from the Encephalon 


We have by employment of this Method ascertained the pro- 
portionate existence of direct chamngls in the various columns of 
the spmal cord, our design embracing thë quailtitative com- 
parison of the electrical changes (and so indirectly of the neive- 
impulses) which are transmitted ag a result of eminimal excita- 
tion of the fibres To further control our observations on these 
points, we have also determined the extent of interruption in 
any given channel by intervening sections of the same 

As an extension of this subject, we have investigated the con- 


` current spread of nervous impulses to collateral paths, and 


probably to centres, when this further congition 1s introduced by 
inciease in the stimulus 

The above resglts have been ®btaimed im the case of both 
ascending and descending umpulses y 
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Among other general conclusions from tins divigion 
research are tke following — 

(1) High degree of unilateralty of representation in the spufil 
cord ° 

(2) Spread of ımpulses from one posterior column to another 
and from one posterior cblumn to its neighbouring lateral column 
tHrough centres : . œ 


6 The Relation of the Paths and of the Bulbo-Spinal Centres 11? 
the Spingl Cord to the Periphera? Nerves and thar Roots 


We have investigated this ° important relationship ın the 
following modes — 

(1) The Electrical Changes in the Spinal Cord evoked by 
Exctatzon of a Mixed Nerve or rts Roots —The chief conclu- 
sions which have been deduced from the results of these experi- 
ments, by means of minimal excitation and the employment of 
the method tof blocking by intervening sections, include the 
following — s . 

{1) Complete obstruction ofery to centripetal impulses 
reaching the cord by the central end of the anterior root 

(2) Mode of conductiorf, direct and indirect, ın the cord of 
centripetal impulses passing up the posterior root 

(3) Locahzation of the direct path of afferent impulses in the 
posterior column of the same side as that of the*herve or root 
excited 

(4) Localization o the"indirect path of afferent impulses in 
the posterior columns of the same and the opposite side and the 
lateral column of the san® side as that of the nerve excited 

(5) Proportionate development of beth s$stefas of paths ın the 
two sides of the cord *e 

Expressed in percentages of the total transmission, this pro- 
portion 1s as follows — 


of our 
è 


Posterior column of same side as the excited nerve 60 pe 
‘Lateral column of same side as the excited nerve 20 y, 

Posterior column of opposite side to the excited nerve 15 
Lateral column of opposite side to the excited nerve Das 


(Il) The Electrical Changes in a Mixed Nerve or its Roots 
evoked by Excitation of the Spinal Cord — Whereas in the fore- 
going series (I ) we dealt only with ascending impulses, we pro- 
ceeded to investigate the distribution of descending impulses by 
observing the above-named changes when the individual columns 
of the cord are excited by minimal and later with more intense 
stimuli, controlling our results by the method of intervening 
sections 

We can summarize the effects observed as follows — 

(1) Marked quantitative diminution suffered by impulses 
leaving the spmal cord by the anterior roots, whether originating 
in the cortex cerebri, corona radiata, or the lateral columns of 
the cord 

(2) Localization of duect transmission of impulses yp the 
posterior column and passing out into the posterior roots of the 
same side 

(3) Proportionate develapment of the direct and indirect 
paths ın the individual columns of the cord, passing out into the 
muxed nerve of the one side 

(4) Effects observed ın the posterior 100ts when the bulbo- 
spinal centres are excited either by strychnine or electrically 
(kineesthesis) 

Finally, the chief general principles elucidated by thes research 
may be stated as follows — 

(1) Unilateral character of the representation of function in 
the paths of the central nervous system ° 

(a The physiological characteristics of the regions of a nerve 
centre — e 

(a) The kinesthetic Actıvıty of the afferent eregion of the 
centre 

(2) The obstruction offered by the efferent region, inckiding 
the field of conjunction, to the transmission of ympulses through 
the centre ° ®e 





THE CITY AND GUILDS 0% LONDON ° 
INSTITUTE 


AN important memorandum on the examination, imspection, 
and payment of grants in aid of local technological and 
trade classes has been ıssudt by the City and Guilds of London 
Institute to County Councils and municipal bodies So many 
changes are likely to be effected by Means of the funds which 
s e e 
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have laigly Been granted to local authorities for the promotion of 
tergnical education, that ıt was necessary for the Institute to 
consider the various ways in which ıt might hope to meet most 
effectually the altered conditions Inthe following statement it 
has sunfined up clearly the mafn facts of the situation — 


(1) Recent legislation has placed funds at thë disposal of 
County Councils for the purposes of technical education, and 
Has umposed on local authorities the responsibility of dete: mın- 
jing the best means of utilzifig those funds in accordance with 
the provisions of the Technical Imstruction Act 

(2) Whilst the Science and Art Department pays grants on 
results on all subjects of instruction included m its Directory, no 
such payments are made by the Department on the techno- 
logical and trade subjects included ın the Institute’s programme 
Hitherto, grants on such subjects have been paid by the Insti- 
tute, but these grants will be discontinued after the year 1892 

$) The Institute 1s prepared to continue, and to defray the 
cost of its presen? system of technological examinations, and tp 
improve it from time to time@— 

(a) By the addityon of further practical tests 

(4) By adapting the exammations to a still greater extent to 
local requirements and to tne different sections into which many 
trades are nova divided 

(c) By the addition of new sabyects of examination 

(4) The administration of the present systgm of examinations 
involves— bs 

(a) The organization of technical clasges adapted to different 
trades e 

,(@) The selection and afpointment of competent examimers 
aud local superintendents 

(c) Inquiry into the qualifications, and the registration, of 

eachers 

{d) The preparation of syllabuses of instruction and examina- 
tion 

e (e) The recommendation, of books of reference, for the use of 
students and for the formation of technical libraries m connection 
with separate trades 

(F) The examination of registers of attendance of students at 
classes, and of certificates as to their occupations 

(g) The award of different grades of certificates, of silver and 
bronze medals, and of the money prizes, provided by the separate 
Livery Companies of London 

(5) The present system of examinations would be further ım- 
proved by the inspection of classes by competent experts ın 
different branches of trade, and by other persons possessing the 
necessary scientific knowledge and educational experience In- 
formation might thas be obtained as to the efficiency of the 
teaching, the provision made for practical instruction in the 
laboratory or workshop, and the adequacy of the equipment as 
regards apparatus, models, and machinery ‘The Institute has 
under Sonsideration the expediency of organizing such a system 
of mspection g 

(6) The Institute would be prepared to submit to County and 
Borough Councils co-operating with it, reports on the attend- 
ance of students at technological classes, and on the results of 
the exammation of such students, which would serve to gude 
County Councils in making grants in aid of the maintenance of 
such classes 

(7) It 1s suggested that the grants in aid might be of two 
kinds — ° 

(2) Capitation grants on students in regular attendance at 
classes certified by the Ims‘itute 

(4) Grants on the results of the Institute’s technological 
exammations is e 

(8) No granjs have been hitherto gwen under section (a), 
althowzh the want of such assistance has been generally felt and 
fully rgcognized The grants under section (4), given by the 
Institute, consist of £2, and £1, on behalf of every candidate 
who takes a first-tlass qx@second-class certiffeate, and 1s actually 
engaged in the trade connected with the subject of examination 

(9) The Institute possesses the admunistrative machinery 
required for, furnishing local author#ies with the necessary 
detailed reports for the award of grants under each of the above 
sections, and 1s prepared to place its technical and educational 
experience atethe service of County and Borough Cpuncils for 
the purpose heremb®&fore indicated J 

(10) The Institute would be fusther prepared toe make 
arrangements with County or Borough Connells co-operating 
with it, for submitting rgports on the general efficiency of 
technological classes, and Jot affording assistance in the organiza- 
*-oaNO. III4, VOL. 43] ° . 
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tion of new schools or classes fpr the promotiorf of technical 

education in connection with local tra@es dnd industries 
These suggestions are made with the view of indicating the 
position which the Institute has occupied during the last twelve 
ears, and that which it 1s prepared to occupy in future, in 
relation to technical education throughout the coantry, and of 
enabling County and Borough Councils, if they so desire, to 
avail themselves of the gssistance thus offered inermproving, and 
in subsidizing, by the payment of grants, the technological ang 
trade classes now established ın the chief centres of industry, 
many of which, it ıs feared, without%such help, wall be unable to 





contfhue to exist. . . 
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CAMBRIDGE —Sir Alfred C. Lyall, KCB, KCIE, has 
been appomted Rede Lecturer His subject, is ‘‘ Natural 
Religion in fadia ” *e 

Prof Roy announces for the Long Vacation a course of in? 
struction in ‘‘ Bacteiology,” suitable for candidates for the 
University diploma in public health Dr A Gamgee delivers 
ım this term and the next a course ın pathological chemistry 

The Special Board for Medicine have issued revised schedules 
defining the range of the examinations in physics and chemistry 
for the M B degree Johns Hopkins Uniyersity 1s recognized 
by the Board as a school of medicine 


SOCIETIES AND ACADEMIES. 
LONDON e 


Royal Society, February 12 —‘‘ On the Demonstration by 
Staining of the Pathogenic Fungus of Malana, its Artificial , 
Cultivation, and the Results of Inoculation of the Same ” 
Surgeon J Fenton Evans, M B Communicated by Prof Victor 
Horsley, FR S (From the Laboratory of the Brown Qistitu- 


tron } e 
The discovery of organisms constantly concomitant with 
manifestations of malaria was made by Laveran in 1880 s ‘ 


His researches have since been corroborated and amplified by 
numerous observers in different parts of the world,,among whom 
must be mentioned Marchiafava Celli, Golgi, and Guarnieri, in 
Italy , Councilman, Osler, and James, n America and Vandyke 
Carter, in India The foreign structures which all of the above- 
named investigators agree in finding in the blood durmg or after 
attacks of ague may be grouped into the following classes — 

(1) “ Cystic” bodies or spores, 2 to IZ ın diameter, round, 
transparent, encapsuled bodies of variable dimensions 

(2) Crescentic bodies, 8 to 9 » long and 3 u broad 

(3) Plasmodia malarie, organisms as variable in size as the 
“cystic?” bodies or spores, possessing the power of amceboed 
movement, and so closely associated with the red blood corpuscle 
that hitherto the majority of observers have considered them to 
be parasites situated within the red blood cells 

(4) Mobile filaments, 21 t28 u long nem 

Despite the general concord of the observations, the subject 
has not advanced beyond the stage of recognition of these 
structures ın the blood, and that, too, only while in the fresh 
state. e 

N method *had hitherto been discovered of preparing 
permanently stained specimens of the organism 

It had never been isolated or classified, nor®when thus 
separated had its pathogenic qualities ever been tested by ex- 
periments on lower animalse 

It was thus clear that much remained to be done, and in the 
paper are recounted éhe atterflpie made to place the subject on a 
satisfactory footing The author has found that it 1s possible to 
stain the organisms with an anilinized alkalized solution of 
rosanilin hydroéhloride afte? treatment with bichromate of 
potash, and after treatment with dilute sul®@huric acid by an 
anuinized alkalized solution of Weigert’s acid fuchsin 

Another method of staining consisted ın the saturation of the 
tissue with a copper salt and its reduction by sulphuretted 
hydrogen previous to coloration with anuinized alkalized acid 
fuchsin ° . 

By these staınmg methods tge organisms have been demon- 
strated in the blood, and also in the tissues. SAnd some new, 
hitherto unrecognized features are described, among which may 
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be mentioned what appears togbe the germination of the spore 
in the blood, the existéhce of a comma-shaped body and of 
mycelium in the spleen and Peyer’s glands, and the localization 
of the plasmode, z e ın relation to the blood corpuscles 

The isolation of the organism agd its artificial cultivation have 
been succesfully carried out, and it ıs shown that this result 
entirely depends for its success upon the fact that the nutrient 
media must bg previously treated with yving blood, 2 ¢ before 
nigor moi tis has set in e 

Alteration ın the chemical composition of the nutrient 
medium, consi$ting in the addition $f glucose, together, with 
1ron or hemoglobin or fresh blood, to the non-peptonized beef 

r woth, elicited ihe teresting fact that, Ånder these circumstances, 
the organism can pass toga more highly developed state, dis- 
playing the structure and fiuctification of a Iughly orgamzed 
fungus, but differmg ın Certan :mporfant feature? rom any 
’ fungus hitherto descrileed bd 

Inoculation of guinea-pigs, monkeys, and rabbits with the 
growths in warious nutrieat media has produced a frequently 
fatal ase, which, although not characterized in these animals 
‘by the symptoms of classical intermittent fever, yet displayed in 
a number of instances a definitely intermittent character It 
was further, whatever its clinical character, invariably accom- 
panied by the appearance of the characteristic organisms in the 
blood drawn after death from the right ventricle 

It ıs accordingly concluded that the malanal fungus 1s capable 
of being cultivated putside the body, and has been proved to 
possess pathogenic qualities 


Zoological Society, February 17 —Prof Flower, FRS, 
President, in the chair —Mr Edward Gerrard, Jun , exhibited 
an extraordinarily large head of a Koodoo Antelope (S47 eAsiceros 
okudu), whch had been shot by Mr F C Selous, near the river 

Macloutsie, Khama’s Country, South Africa, in May last —Mr 

T D A Cockerell exhibited and made remarks on a curious 
e and rather noteworthy monstrosity of a Land-shell (Claus:ia 

augosa) with two apertures —Mr G A Boulenger exhibited 

and made remarks on the renewed left pectoral fin of an African 

Leprdpsiren (Protopterus annectens) from a livmg specimen in 
*the Society’s Gardens —Mr Boulenger also exhibited young 

Spepimens and eggs of a South African Siluroid fish 
® (Galexhthys feliceps), sent to him by Mr J M Leslie, of Port 
Elizabeth They had been taken from the mouth of the male 
parente which carries its eggs ın this extraordinary manner — 
Prof G B Howes read a paper on the probable existence of a 
Jacobson’s organ among the Crocodilta, and made observations 
upon the skeleton of that organ in the Mammalia, and upon the 
basimandibular elements in the Vertebrata —Mı R H Burne 
made some observations on the variation and development of 
the Leporine sternum —Mr Scott B Wilson read a paper on 
Chastenipis—a genus of Muscicapie birds peculiar to the 
Sandwich Islands He described one of the species inhabiting 
the island of Oahu as new, and named it Chastemprs gayz, after 
Mr F Gay, of Kauai The author further gave a key by which 
the five species of this genus mbhabiting the various islands may 
be distinguished —Mr Wulson also read the description of a 
new bird of the genus Hzmatrone-gbased on a single specimen 

tained on the island of Maui—naming it Himatione doli, 
after Mr S B Dole, of Honolulu —Mr G A Boulenger 
tead a paper on some British specimens of the remains of 
: Homeosaurus, and made 1emarks on the classification of the 
“Rhynchocephalia —Mr® F E Beddard read,a prelinginary 
account of an Earthworm from West Afnca, referable @a new 
genus and species, which he proposed to call Lebyodrelus 
taolaceus —Mr Ygank Finn gave an account of a functional 
dustus botall: which he had observed m specimens of two birds 
(Nycticorax violaceus and Dafila Sinicauda) dissected m the 
Society’s Laboratory 
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e Royal Meteorological Society, February 18 —Dr C T 
Wiliams, Vice-President, ins the chair —The following papers 
were read —The great frost of 180-91, by Mr C Harding 
This paper dealt®with the whole period of the frost from 
November 25 to January 22, and it was shown that over nearly 
the whole of the south-east of England the mean temperature for 
the 59 days was more than 2° below the freezing-point, whilst at 
seaside stations on the coast of Kent, Sussex, and Hampshire, 
the mean was only 32° Intheextreme nérth of Scetland as well 
as in the west of Ireland, the megn was Io° warmer than in the 
south-east of EngMand In the southern midlands and im parts 
of the south of England the mean temperature for the 59 days 
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was more than 10° below the average, but in the north f Eng- 
land the deficiency did not amount to 5°, and in the extr@me 
north of Scotland, ıt was less than 1° The lowest authentic 
reading in the screen was 0° 6 at Stokesay, in Shropskire, but 
almost equally low temperatures occurred at other periods of the 
frost At nfany places in the south and, southgwes{ of England 
as well as in parts of Scotland and Ireland, the greatest cold 
throughout the period occurred at the end of November , and at 
Waddon, in Surrey, the thermometer ın the screen fell to 1°, a 
reading qtite unprecedented at the close of the autumn At 
Addington Hills, near Croydon, the shade thermometer was 
below the freezing-point each might, with one exception, and 
there were only two exceptions at Cambridge and Reading , 
whilst in the Shetlands there were only 9 nights with frost, 
although at Biarritz frost occurred on 31 nights, and at Rome on 
6 nights At many places in England the frost was contmuous 
night and day for 25 days, but at coast stations in the nortlf of 

cotland ıt ın no case lasted throughout the 24 hours On the 
coast of Sussex the temperature of he sea was about 14° warmer 
than the air throughout Qecember, but on the, Yorkshue coast it 
was only 6° warmer, and in the Shetlands and on parts of the 
Insh coast ıt was only 3° warmer The Thames water off 
Deptford, at 2 feet below the surface, was contyuously below 
34° from December 23 to January 23, a period of 32 days, whilst 
the river was blocked with ice during the greater part of this 
time In Regent’s Park, where skatingfconfinued unmterruptedly 
for 43 days, the ice attayned the thickness of over 9 inches The 
frost did not penetrate to the depth of 2 gfeetgbelow the surface 
of the ground hn any part of Engtand, but ın many plases, 
especially ın the south and east, the ground was frozen for 
several days at the depth of 1 foot, and at 6 inches ıt was fiozen 
for upwards of a month 
cold was more prolonged that in any previous frost during the 
Jast 100 years, the next longest spell being 52 days in the winte: 
of 1794-95, whilst in 1838 frost lasted for 50 days, and én 
1788-89 for 49 days —The problem of probable error as apphed: 
to meteorology, by Mr T W. Backhouse 


EDINBURGH 


Royal Society, February 2—Sir Douglas Maclagan, Pre- 
sident, in the char —Prof W Rutherford, by request of the 
Council of the Society, gave an address on the sense of hearing * 
He cniticizzed Helmholtz’s theory of the manner in which the 
cochlea 1s affected by sound-vibrations, and showed the great 
anatomical difficulties of any theory that regards the basilar 
membrane as the transmitter of sound-vibrations to Cortrs cells, 
and as an analyst of complex sound-vibrations The basilar 
membrane 1s heavily damped by the cellular elements above and 
beneath it , and, in the case of the rabbit, by its division into 
two layers with a homogeneous tissue between them, apd also 
beneath the lower layer—an arrangement that must greatly 
interfere with any localized sympathetic vibration of its fibres 
The hair cells of Cort: are ghe true nerve terminations, and ae 
placed m a favourable position for receiving the sound-waves 
transmitted to them through the superjacent membrane of 
The sound-wave 1s probably considerably damped, and: 
fine vibrations therefore destroyed, by the granular protoplasm 
at the lower ends of Corti’s cells and the granular cement sub- 
stance between their lower ends and the supporting cells of 
Deiters He stated the argum@ts opposed to the theory of 
Helmholtz, and explained his own theory of sound-sensation 
suggested by the telephone, and commenicated by him to the 
British Association in 1885 Although no theory ıs free from 
difficulty, he maintained that the m@st feasibfe theory 1s that the 
great extension of the @gan of Cort: ın the mammal is for the 
purpose of increasing the number of hair cells, so th®t the 
appreciation of qualities of sound may be more acute, and 
therefore moe intelligent, that the hairs of all the cells of 
Corti are affected by tones of every peh, and that the sound- 
vibrations are translated by Corti’s cells into nerve-vibrations 
corresponding in frequency, amplitude, and form to those of the 
sound , and that the diffeyent sensations of tone are glue to nerve- 
vibrations of different frequency and form, periodic or apertodic, 
arriving inthesensorium He utllustrated his address by numerous 
diagrams and experiments, and was awarded at tht close, on the 
fhotion of Sir William Turner, a special vote of thanks by the 
Society ° 

PARIS ° 


Academy of Sciences, February 23 —M Duchartre in the 
chair —M. Fremygin presenting his rgcently published work on 
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We synthesis of rubies, remarked that he had been able to obtain 
numerous rhombohedrie crystals identical with those found in 
naturę This result has been obtained, after many trials, by 
calcming a mixture of aluminmm, red lead, and potassium 
bichromate for geveral hours jn an earthenwaregrucible —M 
Chauveau presented a%vork having the title “‘ Le Travail muscu- 
“aire et l'énergie qu'il représente ”—On coloured mterfeirence 
tings, by M Mascart —Ox the isolation of the glycolytic fer- 
ment of the blood, by MM Lépine and Barral —Gn the spec- 
trum of a Lyre, by M H Deslandies Some photographs of 
the spectrum of a Lyree were taken at Paris on the same dates 
as those taken by Mr Fowler (Monthly Notes R A S, De- 
cember 1890) M Deslandres’s negatives, however, show K as 
a single, and not as a double line —Observations of two new 
asteroids discovered at Nice Observatory on February I1 and 16, 
Wy M Charlos The magnitudes ofthe asteroids are 11 5 and 
12 respectively*—-Observations of the asteroid discovered by 
Charlois on February 11,emade with the Brunner equatofmal 
of Toulouse Qbservatory, by M B Baillaud Observa- 
tions for position were made on*Febiuay 16 and 18 — 
Observations of sun-spots, made in 1889 and 1890 with the 
Brunner big Saar (o 18 metres aperture) of Lyons Observatory, 
by M Em Marchand The following conclusions are deduced 
from the observations —{1) The monthly numbers of groups 
did not vary muci? from January 1889 t® January 1890, they 
increased from February 1890, this year presenting a total of 38 
groups more thgn the previous one® (2) The total spotted 
Surface per month varied @ittle from January to August 1889, it 
then began to diminish, and passed a well-marked mintmum in 
November of the same year It afterwards increased more or 


Ee Jess regularly up to the end of 1890, and in this year presented 
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a total spotted surface of 103 3 thousandths of the area of the 
visible hemisphere, against 734 thousandths ın 1889 (3) 
e These facts place the mimimum of solar activity m November 
1889, a result in conformity with the absence of spots from 
October 10 to December 4 of the same year (4) The distribu- 
tion 1n Jatitude of the regions of activity changed completely 
about the time of minimum activity Whilst at the beginning 
of 1889 spots were most frequent ın the zone — 10° to + 10°, in 
1890 the maximum frequency occured ın the zones 20° to 30° ın 
each hemisphere What is more, the zones 30° to 40° north 
and south, ın which only nine groups appeared in 1889, 
included thirty-two groups ın 1890 (5) The southen 
hemisphere contamed more active regions than the northern 
before the minimum (1889), the contrary was fhe case 
in 1890-—-On the movement of a rectilinear vortex in a 
liquid contained ın a rectangular prism of indefinite length, by 
M Andrade —On the representation of equations with four 
variables, by M M d’Ocagne —On a class of harmonic sur- 
face# by M L Raffy —On the compressibility of mixtures of 
air and hydrogen, by M Ulysse Lala The observations show 
that the compressibility of mixtures of air and hydrogen, m 
which the proportion of the latt@r gas varies from 16 to 31 
per cent 1s intermediate between those of air and hydrogen 
respectively for small pressures (about 100 cm of mercury) 
With larger proportions of hydrogen and higher pressures the 
mixture appears to be less compressible than hydrogen itself 
This interesting fact seems fully proved, for the experiments 
have been controlled by making a series of measures of the 
compressibility of single gases —-On the compression of quartz, 
by M Monnory —Dyection of luminous vibrations , Fresnel’s 
and Sarrau’s systems, by M E Carvallo —On the solubility 
of potassium bitartrate, M Ch Blarez It is shown that 
cream of tartgr 1s completely insoluble at the ordınary tempera- 
turean a mixture of 100 parts of alcohol at 20°, 900 parts of water, 4 
parts of neutral potassium sulphate, and 2 parts of tartaric acid, but 
1s dissolved 1f all or part of the neutral sulphate 1s replaced by the 
acid sulphate -On the transformation of the fecula in dextrine 
by butyric ferment (Bacillus amylobactery by M A Villiers — 
On normal butylamines, by M A Berg The author has used 
Hoffmann’s method for the preparation of these compounds by 
acting on normal chloride of butyl with an alcoholic solution of 
ammonia ~-Deterfhination of the form of parts of the sternum of 
vertebrate agimals, by M Lavocat —The structure of the pancreas 
and intra-hepatic Pancreas of fishes, by M Laguessa—Anatomy 
of Cerranthus membranaceus, by M L ¥Faurot —On the dif- 
ferentiagion of the liber in the root, by M P Lesage —On 
the native silver and the dioptase of the French Congo, by M 
E Jannettaz Some mifieralogical specimens brought from the 
Congo appear to contais native silver,- ON, the distribution of 
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sea-salt according to altitude? y M ef Muntz ° According to 
. 
analyses made by the author, the proportion of sodium chloride 
in the air decreases with the altitude This result is easy tb 
understand Its importance ıs brought out by analyses of plants, 
rain water, and the blood of iifferent animals, which appear to 
vary in saltness in a similar manner —M G Stefanesco an- 
nounced the discovery of a manuscript containing an account of’ 


a fall of carbonaceous meteorites n 1774 e 
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Academy of Scientes, December 6, 1890 —M. Stas in the 
chair —Facts demonstrating the permanen® of ghe dark spots on 
Venus, and the slowness of their moyement of rotation, by M F% 
Terby (SeeOur Astronomical Column )—On some mollusks and 
post-Phedtne fossils found durmg & voyage up the Congo in 
1887, fy M E Dupont —On the mollueks found by M Duponte 
between the mouth of the Congo and the confluence of the 
Kassa, by M Ph Dautzenberge The desgription of the 
specimens@s accompanied by three plates —Note on thegphysio- 
logy of Branchiostegans, by M Leon Frédéricq —-On the pre- 
servation of hemo cyanine when isolated from the action of 
air, by the same author —Physical observations of the planet 
Mars in 1890, by M J Guillaume (See Our Astronomical 
Column )—On the influence of the exterior temperature on the 
production of heat ın warm-blooded animals, by M G Ausiaux 
M Ausiaux has placed guinea-pigs in an Arsonval’s calori- 
meter, submitted them to temperatures comprised between 3° 
and 32°C, and measured their production of heat foreach 
degree He finds that the mmimum production of heat takes 
place at a temperature nearly equal to the mean diurnal 
temperature in spring, viz. 20°C At temperatures gbove or 
below this the production of heat ıs mcreased —NMew methot 
for the quantitative determination of the quality of bread, flour, 
albumen, &c , by Dr J Barker Smith 
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HUYGENS AND HIS CORRESPONDENTS 


Burs. Completes de Christiaan Huygens Tome 
Troisiég, “ Correspondance 1660-61” (La Hage 
Martinus Nyhoff, 1890 ) . 


HE great editiof of theeworks of Christian Huy- ! 
gens now ın course of publication at the Hague 
(NATUREfvols xxxvi p 103, xl p 591) continues to ! 
issue from the pres’, at a leisurely rate indeed, yet, all , 
things considered, With creditable punctualety A slight | 
delay in the appearance of the third volume, fow before 
us 1s fully accounted for by the discovery, in the Nationale 
Library at Paris, of some documents bearing on the 
history of the pendulum-clock, which it was judged 
expedient to incorporate with it in the form of an 
appendix Their interest ıs considerable, although their 
import be not subversive of received ideas They serve 
to confirm the originality of Huygens, while illustrating 
the zeal displayed in contesting ıt Such debates recur 
wi every chapter of scientific history They sometimes 
rouse Impatience by their apparent triviality, but seldom 
fail, none the less, to bring out curious and suggestive 
facts a It 1s well when they are conducted with as little 
acrimony as in the present case Huygens’s brilliant suc- 
cess in applying the pendulum to the regulation of clocks 
in 1657 gave the signal for the raising of adverse claims 
to priority Those of Galileo were the best founded, 
arf they were championed by Prince Leopold de’ Medici, 
brother of Ferdinand II, the reigning Grand Duke of 
Tuscany Several of his letters on the subject to 
Boullaud are now published for the first time, he em- 
ployed Vivian, a disciple of Galileo, to draw ùp a 
“statement of claim” on his behalf, and he sent to 
Paris, for communication to Huygens, a drawing of a 
modei for a time-piece begun under Galileo’s directions 
in the last year of his hfe (1641) Its reproduction (at 
p 8 of the work unde: notice) shows indeed a pendu- 
lum connected with wheelwork, but no clock in the proper 


e sense-—means for continuing the motion, either in the 


*orıly closed by the imtervgntion of death 


shape of weights or springs, being totally absent Galileo, 
m fact, was on the track of an mvention which eluded 
quite achieved the doing of it Old age and infirmity 
precluded him from this final trumph He died, ve 
znfectd, leaving his ideas to be perfected by „his son 
Vincenzo, one of fhe “about to be’s” of éhe wor whose 
dilatoriness, as usual in such cases, marred hts Thgenuity, 
his ovel-drawa account with time being at last peremp- 
Huygens 
succeeded to the task :gnorant of these previous attempts 
to deal with it, to whieh? indeed attention was only 
directed by the effective completeness of his resulting 
‘discovery e . 

The presert volume includes, besides supplementary 
matter, the correspondence of two years, 1660-61 
Should the thirty-three still to be traversed prove equally 
productive, we may look forward to seventeen further 
volumes—making twenty ın all—devoted te letters written 
by, to, or abgut the DutcheArchimedes The practically 
endless vista of huge tomes thus opend out before us 1s 
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.' of its mast splendid fruits were gathered late in life 
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no phantom of tht imagination, There seems po reason 
to expect that the treasures of the Leyden archives will be 
found less rich as they are more deeply delved into For 
the genius of Huygens never lapsed into inertness Some 
His 
career continued to the end closely inferwéven with the 
, seething scientific activity of his age, and his eagerfiess ® 
| for infpimation as to the fruits of that activity doubtless 
retaining its keen edge, his communications with the 
learned are not likely to have become Jess frequent or less 
copious Their value, moreover, judging from the samples 
thus far printed, 1s so great as to render suppression or 
selection undesirable, so that we can only wonder at and 
admire the prodiians scale of this rising literary Monu- 
ment to the memogy of a great man And while bearing 
in mind that superfluity of information, as of other things, 
becomes at a cerfain point equivalent to penury, we 


' willingly admit that the evils of extreme volumimousness 


are, in this stately publication, reduced t®a minimum by 
the admirable care with which its conreus are indexed 
and assorted ° 
The figure of Sagurn continued to be the leading topic 
of astronomical discussion fer stvePal years afte: the 
publication of the Huygeman “ System” The hypothesis 
there expounded sttll lacked some final touches of confir- 
mation by fact, and its validity was accordingly 1egarded ¢ 
In many quarters as problematical Experience alone 
could answer the question whether the predicted phases 
of the ring would manifest themselves as time went by, 
and observers eagerly scanned the ill-defined planetary 
contour displayed by their imperfect instruments for 
evidential ros and cons Chief among them was thee 
discoverer himself He had described what was to be 
expected , ıt remained for him to announce what was to 
be seen, and he had the advantage over his contem- 
poraries in the command of superior defining powers, 
both mental and telescopic Eustachio Divini, it 1s true, 
| was then popularly supposed to “hold the field ” in optical 
| ait, yet his best glasses, favoured by the clear Roman 
| ar, still exhibited the “triple planet” under the aspect it 
‘had assumed to Galileo, as a globe with two detached 
spherical appendages He naturally regarded his own 
observations as conclusive , but his “ Brevis Annotatio,” 
designed for the anbihilation of a fictitious ringed Saturn, 
served only to demonstrate their deceptiveness , and 
' Huygens, in his “ Brevis Assertio Systematis Saturm,” 
made a triumphant reply 
The Accademia del Cinfento from the first unanimously 
supported him At Florence it, was said, “ tutti erano 
Hugeniani” Borelh, less prejudiced, or better optically 
armed, than Divin, succeed@d in tracing the connection 
of the ansze with fhe disk , and a modeP was cogstructed 
of the strange Saturmian machine, by which, for the 
special benefit of Prince Leopold, all its varying appear- 
ances, well or #1 observed in the Sky, were experimentally 
and convincingly reproduced Premature speculations 
as to the nature ofthe ring, indulged in, among others, 
by Magalott: and Roberval, made st the result of con- 
densed vaporous exhalations from the body of the planet , 
while Neurzeus recognized ın ıt a ihique contrivance for 
rewdering habitableean otherwise desolate world at tht 
confines of the solar system The bizarre®idea of its 
composition like a lens out “of some highly refractive 
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material enabung ıt to concentrate lgltt and heat upon 
an ugglerlying zone, thereby brought up to the terrestrial 
standard of comfortable accommodation for living beings, 
appeared hen scarcely more extravagant than any other 
supposition regarding a structure of which the existence, 
antecedently to #roof,*might “well have been thought 
*incrédible Fine distinctions of probability vanished in 
the presence of so astound! Ing a specimen of c@lestial 
workmanship 
An imperfect anticipation of “this kind of Saturn was 
hatched” (at 1s curious to learn) early in 1658, at White- 
Waltham, in Berkshire, by the combined exertions of Sir 
Christopher Wren and Sir Paul Nele An elliptical 
“cor8na” was fitted to the planetaryeglobe, meeting it at 
two places, and rotating with ıt onge in its period of 
revolution 1ound the sun, on an axis , comerding with the 
plane of that revofution Thus, afte? a fashion, the ob- 
served phases were accounted for, but the superiority of 
the Huygeman vatzona/e, divulged in the following year, 
was perceived by none more clearly than by Wren 
himself , and he wisély allowed his own abortive attempt 
to sink into quasi-oblvion The paper embodying ıt 1s 
now printed in full $ $19), @ccompanied by diawings testi- 
fying very creditably to the skill of early English opticians 
Huygens was the first to make definite observations of 


v tne markings on Mars Some of his drawings have even 


proved available in the most recent determmation of the 
plawet’s (rotation, roughly estimated by him, from his 
views of the Kaiser Sea, November 28 and 30, and 
December 1, 1659, to occur in a period of twenty-four 
hours The desire to confirm a discovery which would 
shave been the earhest of its kind quickened his zeal 
for the further improvement of telescopes The main 
obstacle lay, he thought, in the defective quality of the 
glass then fabricated And the best, which was procuied 
from Venice, was certainly bad, judging from the collection 
of Huygenian lenses preserved at Leyden (Kaiser, 4st 
Nach, No 592) Nor did his tubeless telescopes, when ac- 
tually brought into operation, realize all that was expected 
from them Concurrent evils outweighed then theoretical 
superiority The disk of Mars was, however, measured 
by Huygens with remarkable accuracy on December 25, 
1659, by means of a metal slip,’ of graduated width, 
mserted at the telescopic focus, This was the first Con- 
tinental example of the use of a micrometer 

An amusing glimpse behind the scenes of pseudo- 
scientific hfe in the seventeenth century ıs afforded by 
some communications includ@d in the present volume 
relative to the horoscgpe of one of the Princesses of 
Orange Huygens was the intermediary, Boullaud the 
prophet, whose dig&ity as @n interpreter of mystic influ- 
ences cgntrastsdudiciously with his childish petition for 
an “ Indian jewel” as the guerdon of his services On 
both sides, too, there ıs evidence of failing faith 
Huygens, apprehensive Bf a fiasco if the enjoined secrecy 
were observed as to the name and quality of the lady, 
impagted them, under the rose, to ap astrologer who had 
at least the merit ofẹ choosing a low level for his preten- 
sions. He made no claim to the divination of particular 
circumstances “‘Bemperaments” only, in his epmion, 
“vere rained down, according to thesrules of science, from 
the skies @ and temperaments are vague entities, 1n- 
tangible, undefinable, deffant of positive affirmations or 
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denials , to say nothing of the saving possibiftty, of their 
lying latent for any convenient Yigtheof tame The hoio- 
scope of Albertina Agnes, Princess of Nassau, was, then, 
at any rate safe from confutation by facts 
Ph the spring of 1661, Huygens visited Londpn He 
was, however, far from sharing his brother Ludovic’s en- 
thusiasm for the city by¢he Thames The smel] of smoke 
there he found “:insupportable,” and concluded to be ın- 
salubrious, mean archifecture, marrow and ill-paved 
streets, “unstable dwelling-houses, shabby public gardens, 
constituted the chief part*of his impressiof{s «The lower 
orders struck him as melancholy, ¢he upper classes as 
naturally upsocial, theg affabilty t strangers notwith- 
standing, the women as deficient in conversational charm, 
and falling a long way behind their French sisters in 
sprightliness , and he echoed the Rope that arf advance 
in refinement’ of manners would ensue upon the re-estab- 
lishment of the Court He was presented at Windsor to 
the King whom he found somewhat curt and pre-occu- 
pied , but he left ıt to Pepys to chronicle the “brave 
sight” of the coronation in Westminster Abbey on May 
3, choosing for his own share the competing celestial 
spectacle of Mercury’s transit across the sun It was the 
first phenomenon of the kind which had been at all 
generally observed, and Huygens watched its progress 
from Long Acre with one of Reeves’s excellent telescopes 
Some of his own were set up in the garden behind White- 
hall, and occasionally served to display Saturnian 
marvels to the gaze of the Duke and Duchess of York 
The method of their fabrication was a secret until 
Huygens gratified the Royal Society with its disclosuwe , 
and he was, on the other hand, deeply interested in the 
experiments on vacua exhibited before him at Greshani 
College The hospitality and politeness, indeed, with 
which he was received both in public and private, didnot 
fail to win his acknowledgments nor could he remain 
imsensible to the high capacity of many of his learned 
entertainers, “most of whom,” he added, “had travelled 
in France and elsewhere” Unmistakably, he had by this 
time fallen under the spell of our neighbours’ subtle 
charm French had become a second native language to 
him, and, although he acquired enough English to make 


himself understood when Occasion reqmred, he did not® 


prosecute the study very zealously Nor was it neces- 
sary Huis correspondencg with Sir Robert Moray, 
Boyle, and Oldenburg, was carried on in French, 
Wallis used Latin by preference , Boyle’s new tracts were 
promptly conveyed into French or Latin Even his 
Dutch vernacular was ın a measure® discarded by the 
astronol®e1 of the Hague in favour of more cosmopolitan 
tongues 
the range of a single country He belonged henceforth 
primarily to Europe , only Secondarily, and by a tie which 
was soon to be,still further ledsened, to Holland 
A M CLERKE 
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FORCE AND DETERMINISM 


The Philosophzcal Basis of Evoluteon By James Croll, 
LLD,FRS (London Edward Stanford, 1891 ) 


Pe Tay N and again és the physicist, in the course of his 
1esearches, brought fage to face with "asia 
questions It then dépends upon the bent and bias of 


Insensibly and inevitably he had grows beyond e 








ee he g j ` à x . 
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his mind whether he 1s cgngent to leave these questions 
as he finds them, or fs impelled to adapt* them to some 
more or less plausible metaphysical solution Dr Croll, 
whose déath we have so recently had occasion to lameng, 
made his Mark by a skilful application of physical reason- 
ing to sundry difficult problems connected with climate 
and ume W need‘hardly be said that the whole tendency 
“of hus thought and work was In support of the doctrine of 
evolution m%ts widest sense Th, the volume before us 
abe discusses, after forty years o& meditation, the funda- 
mental prinfipies which underhe this doctrine 
At the outset, Dr Croll draws and emphasizes what he 
terms “ the radical and essential diftinction bétfgen force 
and the determination of force” The production of 
motion, he, says, 1s one thing , the defermznateon of its 
dıreetzon, anothe: and perfectly distinct thing When a 
melecule is to be moved, there 1s an infinite number of 
directions in which force may be conceived to move it 
But, out of the infinite number of different paths, what 1s 
1t that directs the force to select the right path? Force 
produces motion, but what determines it and gives it its 
thusness? “In the formation of, say, the leaf of a tree, 
noe two molecules move in identically the same path 
But each molecule must move ın relation to the objective 
idea of the leaf, or no leaf would be formed The grand 
° questiow therefore 1s, What 1s 1t that selects from among 
the infinite number of possiple directions the proper one 
qm relation to this idea ?” 
Dr Croll states in his preface that his volume ıs not 
of a speculative or hypothetical nature But we venture 
> to think that, notwithstanding this disclaimer, the “ ob- 
‘jegtive idea ’ of a leaf comes perilously near a metaphy- 
sical as opposed to a scientific conception But let that 
pass, We venture to think, further, that physicists may 
be a little impatient with the “radical and essential dis- 
tinction between force and the determination of force” 
This, too, they may be disposed to regard as rather a 
metaphysical than a physical distinction And this the 
more, since physicists are accused of attributing every- 
thing to force, and httle or nothing to the far more 
important determination of force Let us, however, 
endeavour to see what Dr €roll’s contention really 
amounts to And let us take the simpler case of a 
crystal of alum, instead of the more complex case of a 


ral, mvolving, as this latter does, complicating elements 


such as heredity and natural selection 

From a solution of potassium aluminium sulphate, 
. octohedial crystals gf alum are obtained on evapogation 
Concerning them, Dr Croll says, in effect® Grang that 
the molecules run into crystalline figure under the stress 
“of certain forces, why thes particular figure? Force 
accounts for their motion, but what determines the direc- 
tion of motion so as to giv¢ gise to this particular form 
and not a scalenohedron oa rhombit pyramid? Many 
“of us are content, at this pomt, to confess our ignorance, 
and to say that ıt 1s a way they have, itis part of the 
constitution of Natme as presented for our study. But 
possibly, others may descend to more recondite physical 
principles Let us, then, for the nonce, grant that if we 
only knew the full bearings of that fundamental physical 
principle, that force is the product of mass into accelera- 
tion, we shoul find the cryst&lline figure of the alum ın- 
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evitably contained there Few, 1f any, are ‘likely to go 
so far But if such there be, even of them Dr Croll Wall 
still ask What, then? has determined that force should 
be the product of mass into ‘acceleration, rather than the 

*product ofmass into momentum, oy an 1adefinite number 
of other conceivabilities® If it be replied that sucheis 
the constitution of things, the answering question will 
still be, But what determined that the world should be so 
constituted ? 

It will now be seen that Dr Croll’s question, though 
couched ın new terms, 1s an old, old question Nor are 
the solutions suggested other than those which have of 
old been put forward Andif Dr Croll adopts a Thegtic 
solution, he does nof adduce other than the well-worn 
arguments, which it Is not oureprovince to discuss 

Two chapters are devoted to “ Deternainism in relation 
to Spencerianism,” m which Dr Croll inquires whether a 
rational explanation of evolution can be deyved from the 
persistence of force The conclusion ariived at is that 
no such rationalgexplanation can begdeduced from this 
vag.ely definite axiom , and in this we are disposed to 
agree Withall our*admuiration of Nr Herbert Spencer’s 
power as a thinker, we believ® that a synthetic plejo- 
sophy, guå synthetic, ıs of httle, if any, practical or 
speculative value 
universe from which our analysis started, nothing ıs 
gained thereby , if ıt brings us to a different universe, 
we can afford to neglect ıt Other chapters are devoted 
to “Determinism ın relation to Darwinism,” ın which 
Dr Croll points out that natural selection does not and 
cannot explain the origin of variations, but this, though 
true enough, 1s an old story 

Some of the ablest sections of the wok, including an 
appendix of three chapters, are devoted to “ Determina- 
tion in relation to Free-will” We fancy that some of 
those who may welcome Dr Croll’s argument for Theism 
will be unwilling to accept his argument for determinism 
in the matter of human conduct They will, however, 
find his discussion of the matter well worthy of careful 
consideration, as, indeed, are many other parts*of the 
httle tieatise 

In conclusion, we mast state that we have felt some 
diffidence in dealing with this work of an author who has 
so recently passed beyond the reach of either praise or 
criticism We could not, however, pass ıt by in silence, 
and since we were impelled to speak, we have not hesi- 
tated to speak frankly, and we trust that Dr Croll’s 
many friends will not blame us for the course we have 
adopted ? C LLM 
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NATURAL HISTORY OF THE “ANIMAL 
KINGDOM, ° 
Natural History of the Animal Aungdowt, Sor the Use of 
Young People®? In Three Parts With 91 Coloured 
Plates and numerous additional Illustrations in the 
Text Adapted from the German of Prof, von Sthu- 
bert by W F Kirby. (London Tfte Society for Pro- 
moting Christian Knowledge, 1889 ), ° 
"THE ‘number of books on natural history, written for 
° the purpose of &ttracting persons younggin years 


| or knowledge 1s truly astonishing , ın most cases they are 


If the synthesis leads us back to thes") 


e 


é b 
e . 

adaptatbns from French or German sources, but some- 
times they are “original” compilations They are always 
ilustratgd , they come, and, what is more truly wonderful, 
they go, in the trade acceptation of this word ‘The 
demand for thene would seem: to be great—so%great that ° 
few are able to resist the temptation of adding to their 
number, not knowing beforehand what pains of re- 
morse are caused to the authors of such wittings; in after 
days 

Times there were when, in the infancy of knowledge, 
such books as Patterson’s “Zoology for Schools” and 
Milne Edwards’s “ Elementary Course of Natural His- 
tory” served a useful purpose and had their day , but the 

e. 

rapid piling up 0f additions to that knowledge soon left 
it impossible for any sing®& person °to keep up with t 
and even to write a good popularéreatise on one smal] 
group of animals required the combined labour of a 
Kirby and a Gpence However, when the demand went 
on as before, the hint conveyed by such a fact was quite 
wasted, and the pulaishers took steps togneet it Natural 
history for the people ıs now in as great favour as ever, 
and it must be brought out in a manne not only to attract 
the crowd, but ıt must be within their pecuniary re sources 
From some expenence we have learned that works of the 


"Popular natural history class are not written with the 


view of being criticized , indeed, it would appear to be 
sgarcely fair to subject them to any such ordeal, at least 
from a scientific point of view A compiler who had a 
good werking knowledge of, say, the mammals and bids, 
would be a more or less exceptional creature, if he knew 
something of the whole group of the Vertebrates, he would 
be far out of the common, but even such a one would 
flounder when he came to treat of the remaining great 
groups, we laugh at Olver Goldsmith’s “ Animated 
Nature,” but a learned entomologist might be as ignorant of 
the Vertebrates and the Mollusca as Goldsmith was of the 
difference between a cowand a horse Therefore instead 
of criticism, we venture to think that commiseration were 
the more needed, and perhaps to this the advice might 
be added to beware not to repeat the folly 

In the “ Natural History of the Animal Kingdom,” for 
the use of young people, as adapted from the German of 
Prof von Schubert, by Mr W F Kuby, there are no 
such absolute blunders as are to be met with in Gold- 
smith’s work , its shortcomings are more in the direction 
of omissions and lack of explanation of technical terms 
If the adapter had handed say the first part, “On 
Mammals,” to some young and fairly mtelhgent youth, 
and then examined ‘him about what he read, he would 
probably |have been astqnished at the result, we tned 
the experimeat, the critic perversely turned to the last 
page, about the “duckbill and spiny anteater,” the 
positién of the marsupial bones (nowhere described as 
having any corfhectipa with the pouch) puzzled him, and 
his ideas fell far from realizing the fact, but when he 
came to the description of the cavity of the mouth of the 
duckbill af “a glosed weir,” his’ speculations became 
hopelessly absurd, and we inquired no further Mi 
Kirby, we féel, 1% not accountable for the illustrations, 


. which may amuse many, possibly instruct some 


es 
The ext time the Society makes an attempt in this 
direction we hope it wij succeed better 
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Commercial Botany of the Nineteenth Century By John , 


R Jackson, ALS (London Cassell and Co, 1890.) 


THE general public are so litle aware of the sources and 
history of the many famihar vegetable piodfcts which 
they use daily, that a short description of them in a 
readable form will n&turally be welcbme “fo provide 
this i$ the object of the little book under review it con-* 
tains within its 160 pages an @ritome of the restlts 
achieved by Kew and®the colon.al gardens in vegetablé 
economics during the présent century The mgre important, 
attempts to mtroduce plants of gommercial value into 
new areas, their success or failure, and the consequent 
effect upg the imports of raw materials, and the prices 
of manufactured articles are discussed ® The facts, in them- 
selves interesting enough, will appeal with additional 
weight to the reader since they cofme from head-quarters, 
the author Being the Curator of the Museums ın thé Royal, 
Gardens at Kew . 
Mr. Jackson has wisely avoided the dictionary form, 
which makes books of this nature so dry and discon- 
nected He has devoted separate chapters to distinct 
classes of products, eg india-rubber, drugs, oils, dyes, 
fibres, &c , each chapter thus gives a syccinct account of 
the steps taken to advance the interests of a separate in- 
dustry Perhaps the most interesting aie the pages which 
describe the rise and progress of the trades ın india-rubber 
(pp 10-26) and quinine (pp 60-71), these illustrate ad- 


muirably the methods pursued by the Directorate ofe 


Kew, and it 1s highly desirable that such st®tements 
should be put before the general reading public It ıs 


desirable, not merely for their information in matterg « 


which more or less directly concern every one of them, 
but in order that they may duly appreciate the importance 
of the work carried on by Kew, in the mtroduct®n of, 
economic plants into new areas, and the effect which such 
experiments have already had upon supply and prices 
Mr Jackson 1s to be congratulated on having produced a 
book at once short, interesting, and useful the, facts 
which he puts forward so closely affect the whole com- 
munity that they Jose little or nothing Mm weight by the 
plainness of the style in which the book 1s written 
FOB 
ks 


Fresemus s Quantitative Analysts Translated by Chas. 
E Groves, FRS Vol II, Part3 (London. J. and A. 
Churchill ) 
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THIS thud part 1s especiglly welcome after the long time , 


that has elapsed since the second was to hand, as we 
hope it mdicates that the rest of the volume 1s likely to 
follow without delay The present part continues the 
subject of acidimetry, an 
pounds of the alkahes, and alkaline earths (including 
bleaching powder), aluminium compounds, silicates, and 
atl ee and zinc ores 


è : 
The gsign of Structures By S Aughn,C E (London 
Charles Griffin and Co, 1891 ) 


a 

THIS work can be confidently recommen@ed to engine s” 
The author has wisely chosen to use as httle of the higher 
mathematics as possible ın his treatment of the different 
branches of ethe eubject,*and has thus made his work 
of real use to the practical engineer It must not be 
imagined that, the authgr has not thoroughly dealt 
with his subject The work is a very good example 
of the way in which the subject can be adequately 
treated without the use of abstruse formule and com- 
pleated calculations In a volume of 500 pages, we 
find most of the usual points dealt with, and illustrated 
by a large aumber eof practical examples such as occur 
in the every-day experiencg of the engineer 

The volume is divided into thirty-on® chapters, and 


goes on to alkalimetry, cont 
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. 
concludesewith a good yngex Although the work has 
been designed for etudents of engineexing and archi- 
tecture—at least this ıs the modest claim of the 
author-~he also hopes that ıt may prove a useful book of 
reference to those engaged ın the profession generally 
There is Bttle doubt that these hopes will be fulfilled, for 
after careful perusal we have nothing but praise for the 
work . t ° s 
On pp 409 and 414,“ Mr B Baker” ıs quoted In 
aduture edjtion it wilé be as well to give this eminent 
‘engineer his proper title ° Ni L 
o s s * 
e 
LETTERS TO THE EDITOR 
e e 


e 
{The Editor does nog hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to cogrespond with the writers of, rejected 
gianuscrepts intended for thes or any other pax of NATURE, 
. Wo notice ts taken of anonymous communications } 
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Prof Van der Waals on the Continuity of the Liquid 
and Gaseous States 


I cannot but think that my friend Mr Bottomley ıs a little 
hard on Prof Van der Waals I am not aware that there ıs 
any dispute as tosthe fact that the methods he employed ate 
open to ciiticism, and that his formula ıs only approxi- 
nmtely true In spite of its defects the treatise was regarded 
by Maxwell at the time of its publication as of very great 
interest If, however, Van der Waals ıs accused of not 
showng a ‘proper appreciation of the work of Andrews,” 
the follwing facts should be considered before judgment 1s 
passed — 

(1) The celebrated Bakerian Lecture of Andrews ıs not 


i e directly referred to, but the full account of ıt which appeared 


m Poggendorff’s Annalen (Erganzungsband v p 64, 1871) 1s 
quoted (p 406) 

(2) This reference 1s followed by a long section headed ‘‘ Ex- 
e perments of Andrews” {p 407) 

* (3) On p 420 the following passage occurs —‘‘ The significa- 
tion of the temperature—the critical temperature of Andrews— 
1s clear from what precedes Below it the substance can exist 
in the so-called gaseous as well as in the so-called liquid state, 
&c The honous of this remarkable discovery, which alters our 
views as to the so called permanent gases, and the liquefaction 
of gases generally, belongs to Andrews That it was not so 
easy to reach this conclusion from experiments appears, amongst 
othe: circumstances, from Regnault giving in good faith maxi- 
mum pressures for carbonic acid above 40° ” 

(4) The phrase, ‘‘I have borrowed this remark from Max- 
well,” which follows the description of the continuous trans- 
formation from gas to liquid, 1s atgall events a proof that Van 
der Waals did not claim pr.ority in the conception of the possi- 
bility of such a transformation 
He can therefore have had no possible reason for desning to 


ame Credit Maxwell, rather thon Andiews, with this idea, especially 


in view of the facts tha ~Iaxwell himself (p 119, first edition, 
~! Theory of Heat ”) laid no claim to tt, and that it 1s most 
clearly expressed in the abstract of the work of Andrews (Fogg 
Ann, loc ct), to hich Van der Waals himself refers bis 
readers, e 

(5) The preface is not happily worded, but I thin® that the 
phrases @mployed do not necessarily bear the interpretation 
which Mr Bott8mley attaches to them 

The context shows that the ‘‘cgnnection between the gaseous 
and liquid condition,” which Van der Waals claims to have 
established, 1s not the possibiljty#of a contmuoys transformation 
from one to the other through a senes of stable states, but that 
“both portions of the isotherms belong to one curve, even m 
the case in which these portions®are connecttd by a part which 
cannot be realized ” 

He 1s referring to the work of James Thomson, not to that of 
Andrews, and his claim, as I read it, is to have deduced ‘ from 
theoretical considerations” a form of the isothermal which, as 
the passage on p 416 shows, he fully admits that James Thom- 
son was the first to suggest and to support. by sound argument 
Again, I do not understand that Van der Waals claims to be 
the originator@of the “conception” pf the contmuity of the 
diquid and gastous states He only says that his conception of 
$ e 
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their zdentty, which? in the sense ın which he uset thæword, he 
admits to be doubtful, has proved a “‘ fruitful” hypothesis eHe 
defines zdentzty to mean that the molecule ıs not more complex 
in the hquid than ın the vaporous state His calculations are 
based on this assumption, and” he fully admits that they onty 
apply in cases where it 1s justified 

While, then, I agree with Mr B8ttomléy tifat an explicit 
tribute in the preface to Andrews and to James Thomson would 
have been graceful on the parteof Van der Waals, I do not 
think tlmt there is any evigence ôf an attempt to claim f&r 
himself credit which 1s due to others, A. W RUCKER 





SINCE my letter which was published in your last issue was 
written, I have found that the first edition of Maxwell’s ‘* Theory 
of Heat” contains a diagram, intended to represent the 1so- 
thermals of carbonic acid substance, with all, or almost all, the 
faults of the diagram ®f Prof Van der Wagls, and from this, 
no doubt, Van der Waals’s diagram was taken Consequently I 
beg leave to withdraw absolutely the words used ın my letter, 
viz “The curves seem certainly not taken from Maxwell,” 
and also a succeeding sentence which gave my reason for this 
opinion I am sorry fo. my error, but I was not aware, or 
rather had quite forgotten, that Maxwell’s first @iition contained 
this faulty diagram 

My criticism of Van der Waals’s essag 1s in no way altered, 
however, unless perhaps it ıs a little strengthened Maxwell 
became alive to the fasiltiness of his diagram, at any rate prior 
to 1875, and corrected ıt Unfortgnata@ly, Prof Van der Waals 
and the translators had not ricbe a clear understanding ethe 
physical meaning of these curves in 1890, even with the aid of 
Maxwell’s second edition 

13 University Gardens, Glasgow, March 10 





Surface Tension s 


I SHALL be obliged ıf you can find space for the accompanying 
translation of an interesting letter which I have received from 
a German lady, who with very homely appliances has arrived at 
valuable results respecting the behaviour of contaminated water 
surfaces The earl.er part of Miss Pockels’ lette: covers nearly 
the same ground as some of my own recent work, and in the 
main harmonizes with ıt The later sections seem to me very 
suggestive, raising, if they do not fully answer, many important 


questions I hope soon to find opportunity for :epeating some 
of Miss Pockels’ experiments RAYLEIGH 
March 2 


Brunswick, January 10 


My Lorp,—Will you kindly excuse my venturing to trouble 
you with a German letter ona scientific subject? Having heard of 
the fruitful researches carried on by you last year on thé hitherto 
little understood properties of water surfaces, I thought it might 
interest you to know of my own observations on the subject 
For various reasons I 2m not in a position to publish them 
ım scientific periodicals, and I therefore adopt this means of 
communicating to you the most important of then 

First, I willdescribe a simple method, which I have employed 
for several years, for increasing or diminishing the surface of a 
liquid in any proportion, by which its purity may be altered at 
pleasure e 

A rectangular tin trough, 70cm long, 5 cm wide, 2cm high, 
is filled with water to the brim, and a, strip of tin about 14 cm 
wide laid across ıt peipendicular to its length, so that the 
under side of the strip 1s ın cogtact with the surface of the 
water, and divides itgnto two halves By shiging this partition 
to the right or the left, the surface on either side can be lergthened 
or shortened in any proportion, and the amount of the fisplace- 
ment may be read off on a scale held along the front of the 
trough e . 

No doubt this 2pparatus suffers, as P shall point out presently, 
from a certain imperfection, for the partition never completely 
shuts off the two separafe surfaces from each other If there isa 
gieat difference of tension between the two sides, a return cur- 
rent often breaks through between the partition and the edge of 
the trough (particularly at the tıme of shifting)» The apparatus, 
however, answers for attaining any condiflon of tension which 1s 
at all possible, and in experiments with very clean surface 
there 1s little to be feared in the way of curregts bieaking 
through A 

I always measured the surface tension in any part of the 

e a 
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trough by the weight necessary to separate from it a small disk 
(6mm in diameter), for which I used a hght balance, with 
unequal arms and a sliding weight 8 

I will, now put together the most important results obtamed 
with this apparatus, most of whick, though perhaps not all, 
must be known to you . e . 

I Behavidur of the surface tension of water —The surface 
tefision of a strongly contaminated water surface 1s varzab/e—that 
1s, it varies with the size of the surface The minimum of the 
Separating weight attamed by damimishing the surfftce 1s to 
the maximum, according to my balance, ın the ratio of 52 100 

If tne surface 1s further extended, after the maximum tension 
1s attained, the separating weight remains covstant, as with oil, 
spirits of wine, and other normal liquids It begins, however, to 
diminish again, directly the partition 1s pushed back to the pomt 
of the scale at which the mcrease of tension ceased 

‘Phe water surface can thus exist im two sharply contrasted 
conditions , the #%ma/ condition, in which the displacement of 
the partition makes no impression on*the tension, and the 
anomalous condition, in which every ingrease or decrease alters 
the tension 

II Afobelety —Upon the purity of the surface depends its 
mobility, and ıp consequence the persistence of a wave once set 
in motion So long, however, as the water surface is m its 
anomalous condition, the damping of the waves 1s constant, ! and 
just at the degree of funty at which che tensen ceases to alter the 
dec case of the damping begins 

If the balance isqoaged with just the Maximum weight which 
the gurface tension can hold Sand the normal surface 1s contracted 
ul? the weight breaks away, a measure 1s obtained of the relative 
amount of contamination by the ratio of the length of the sur- 


{kce before and after contraction , for, the purer the surface, the 


smaller must be the fraction to which zt 1s reduced before ıt 
begins to enter the anomalous state By counting, with different 
rajative contamiations, how often a wave excited by a small 
rod at tne end of the trough passed along the surface adjusted 
to a length of 30cm before it ceased to be visible, I obtamed 
approximately the following values for the number of the 
passages — 


Relative contammation o 5 
Number of visible wave 
passages 


Io [15 20 25 30 
jay 17 17 17 12 8 3 


The numbers of the upper row indicate the length at which 
the surface becomes anomalous m 3cths of its whole length, 
those of the second row are, as may be imagmed, rather 
uncertain, particularly the greater ones, although they are the 
mean of many observations 

A perfectly clean surface, whose tension remains constant, even 
under the greatest contraction, can be approximately produced 
with thé adjustable trough, by placing the partition quite at the 
end, and pushing ıt from thence to the middle The surface on 
one side is thus formcd entirely afresh, from the mtenor of the 
liquid s 

II Effect on a water surface of contact with sold bodies — 
Every solid body, however clean, which 1s brought ın contact 
with a newly formed surface, contammates it more or less 
decidedly, according to the substance of which the body consists 
With many substances, such as camphor or flour, this effect 1s so 
strong that the tension of the serface 1s lowered to a definite 
value, with others (glass, metals) ıt 1s only shown by the ın- 
crease of relative contagunation The contamimating current 
which goes out from the circumference of a body—for example, of 
a floating fragment of tinfoil-eis easily made vistble by dusting 
the water with Lycopodium or flowers of gilphur I will call st, 
for theeake of brevity, “the solution current ” 

The solution current of a body which ıs introduced mto a 
perfectly clean water surface lasts until the relative contamma- 
tion produced by ıt has atfawned a definite value, which 1s defer ent 
for every substance z 

Thus the solution current for wax ceases at a relative contami- 
nation of o 5 5y that of tinfoil at a still gmaller one , but that of 
camphor, not until thg surface has become decidedly anomalous, 
and the separating weight gone down to within o 8o of the 
maximum If, eon the other hand, the surface surrounding a 
small piece of tinfoil Se restored to its previous purity,*the cur- 


e 
* T ‘This 1s not quite exact J found the numbét of visible passages constant 
=31n the ar@malous state , but the velocity of transmission varying 1n some 
degree with the tension, the timegrequired for the vanishing of the wave 
must really become a little longer when the tension 1s lowered —February 26 

e 


NO. III5, VOL. 43] . 
e e 
s ° e 


oe 


e 

rent begins again with renewed etyength, and it appéars that this 
process may be repeated as often as desMed°without the solution 
current ever quite disappearing 

From this effect of the contact of sold bodies, it follows that 
a perfectly pure surface canng: be maintamed for Jong in any 
vessel, since every vessel will contaminate it Whether the air 
and the matter contamed m it have a share in the gradual increase 
o6 relative contaminatiog which occurs on water æft standing, I 
know got , but the influence of gases and vapours does not appear, 
to me important ın general The contamination by the sides of 
the vessel does not, however, always £o so far as te dimimsh the 
tension, which remains ndfmal, for example, ın a glass of watery 
after four days’ standing ° e o e 

With a rismg temperature the conjamimation from all sub- 
stances seems to increase considerably , but I have not yet 
investigated #his in detai 

IV Ghisrents between surfaces of equal tension —Between 
two normal surfaces, which are unequally contaminated by one 
and the same substance, a current segs in from theemore to the 
less contamingted when the partition is removed , much wegker, 
indeed, than that exhibited in the anomalous condition py 
differences‘of tension, but, all the same, distinctly perceptible 
With egual relative contammation by the same substance, no 
current of course setsin It 1s otherwise when the contamina- 
tion 1s produced by duffe: ent substances 

I contaminated the surface on one side of the partition by 
repeated immersion of a metal plate, on the ether by immersion 
of a glass plate, which had both been previously carefully cleaned 
and repeatedly immersed im fresh water surfaces I then made 
the relative contamination on the two sides equal (2 ¢ = 4) by 
pushing in the outer partitions by which the surfaces were m- 
closed After the water had been dusted with Lycopoding, the 
middle partition was removed I repeated this experiment eight 
times, with different changes devised as checks 

On the removal of the paitition a decided current set m each 
time, Jom the sta face contamanated by glass to that contamenatede 
by metal , and when I replaced the partition after the current had 
ceased, and investigated the contamination on both sides, I 
always found it greater on the metal than on the glass side” 


a 


Thus equal relative contamination by different substances does , 


not indicate equality of that (osmotic?) pressure which ıs the 
cause of the current between surfaces of equal tension 

For further proof of this result I have made experiments 
with other substances , for example, with a floating piece of tinfoil 
on one side, and of wax on the othe1, when, afer they had been 
acting for a long time, and then the relative contammations had 
been equalized, a current resulted from the wax to the tinfoil , 
and agam, with camphor on the one, and small pieces of wood 
and wax on the other side, which showed a current from the 
wax and wood to the camphor 

Since, therefore, the water surface assumes dissimilar quahties 
from contact with different substances, the conviction 1s forced 
upon me that ıt 1s these bodes themselves (glass, metal, wax, 
&c ) which are dissolved, though only feebly ın the surface, and 
thereby render ıt capable under sufficient contraction of becoming 
anomalous 


V further observations on Solution curt ents —The follownge, 


facts agree with this vew Ifa newly >rmed water surface be 
contammmated by small floating slices of wax until the latter 
cease to give solution currents, the relative contamimation 
amountg too55 If now another fresh suyface 1s b.ought to the 
same ive cowtamination by tmfoil and a corresponding con- 
traction, ®and then a slice of wax from the first surface be 
introduced, ıt will develop a considerable solution curagnt This 
therefore depends on the substance with which®the surrounding 
surface was previously contanynated 

Substances which are properly soluble in water, such as sugar 
and soda, exhilyt a milar beh{yiour when immersed in the 
surface, only they continue to act in the anomalous condition 

A crystal of sugar placed m a normal but not perfectly pure 
surface produces a*great fall ofetension If the surface be then 
made normal again by immersing and withdgawing strips of 
paper, and if this process be repeated several times, a normal 
surface ıs at last attamed, which ıs contaminated dy sugar only, 
and on the tension of this the sugar produces no further effect 
A piece of soda held ın the surface contaming sugat greatly 
lowers the tenson, and pn the other hand on a surface rendered 
repeatedly anomalous by soda, soda acts but slightly, and sugar 
powerfully, A s ° 

[In this experiment the sugar and soda crystals being instantly 
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wetted, they do not really gc by solution-currents, for the latter 
can only be prodlice@ by a dry body ‘Theeaction here ıs an 
indirect one by intervention of the deeper layers —/’ed7 uary 26 ] 

VI Behaviour of the surfaces of solutions —The effect of 
soluble matter on the surface gension has absolutely nothing to 


do with the change which the cohesion of the water undergoes, 


through matter dissolved in the body of the lhquid, for both 
sugar and sada solutions have a Jighgy maximum tension than 
pure water, and yet these same substances introduced gnto the 
surface produce a fall ın the separating weight 
e ° In order to investigaté the behaviour of the surfaces of solu- 
« tions more closely, I introduced a saturated solution of ‘common 


æ Salt into thgadj&stable trough THe freshly formed surface of 


the solution of salt mgintained. its normal separating weight, 
{1 154 of that of wate even when most contracted, though it 
must necessarily havé contained asenuch salt asthe interior of 
the liquid The enérance of the anomalous condition then, does 
not depend on the absolute quantity of the contaminating sub- 
stance contained in thegurface , but when I placed some salt in 
cogtact with the normal surface of the saturated lution, ıt gave 
2 solution current and lowered the tension, as in the case of 
pure water I obtained simular results with a solution of sugar 
From these experiments I concluded (a) that the surface layer of 
water can take up 707e of soluble substances than the imternal 
liquid , (4) that the surface of a solution 1s capable of becomming 
anomalous under contraction, always and only, when it contains 
more of the dissqlved substance than the interior of the hquid 

That the surface layer really possesses a higher dissolving 
power is further shown by the experiment, which 1s well known 
to you, in which a thin disk of camphor, so hung that it ıs half 
immersed in the cleanest possible water surface, 1s cut through in 
the,couse of a few hours I will add by the way, that a newly 
formed surface of a saturated solution of camphor 1s sormal 
according to my observations, 2 e thatits tension remains nearly 
constant under contraction, and that small pieces of camphor 

e floating on it still give solution streams and have slight motions 

The solution stream seems ım this case to cease Just when the 
surface begins to be anomalous 

Vhat I have further observed regarding solutions in the sur- 
face and the like, seems to me less remarkable, and part of it 
still very uncertain I therefore confine myself to these short 
indications, but I believe that much might be discovered in this 
field, 1f ıt were thoroughly investigated I thought I ought not 
to Withhold from you these facts which I have observed, although 
Tam not a profegsional physicist , and again begging you to excuse 
my boldness, I remain, with sincere respect, 


` Yours faithfully, 
(Signed) AGNES POCKELS. 





Modern Views of Electricity 


* Dr Loper’s doctrine of the Slope of potential, explained in 


his note to my letter ın NATURE of February 19 (p 367), still 
presents great difficulties A plate of zinc 1s covered by a film 


» « of air or oxygen in a different smte from the surrounding atmo- 


sphere We first consider a pomt outside of the film Dr 
Lodge says this point 1s influenced by the ordinary dielectric 
strain of a static charge ımparted to the zinc in any adventitious 
manner That ıs evident Now, when the zinc wasgsolated, 
we had a negative charge upon it, or ın the fèm, and J erefore, 
at the point in question, a positive slope of potenti upwards 
from thg zinc Call it R When we make contact with 
copper we intm@duce a positive static charge on to the zne 
“The effect of this at the point INgquestion is a negative slope of 
potential—that ıs, downwards from the zinc Call it — R’ 
Then, as the final result we h&we an upward slope of potential, 
R — R’, which 1s less than before contact was made 

Dr Lodge further says that the static charge imparted to the 
zinc does not alter the slope o potential wethen the film By 
that, I understand the average slope of potential over a line 
drawn from end to end of the film at mght angles to the zinc 
Now if the new static charge—suppose q per unit of surface— 
be placed close upon the zinc, so as to have the film outside of 
it, it will diminish the upward slope of potential at all points 
within the film by exactly 2ra If we are at,liberty to place 
the new static charge at some distance from the zinc, we may 
modify this regult ın any way We please, 

Mr Chattoek suggests that the essence of combination between 


* NO. Tits, VOL. 43]e ye 


e. 
2 


reer Annee 


caai ~~; 


zinc and oaygen 1s that the zmc atom 1s + and he oxygen — 
By this, I understand him to mean that two atoms of zinc mume 
equal and opposite charges, and two atoms of oxygen assume 
equal and opposite charges , gend then positive zing combines 
with negative oxygen, forming a neutral compound as regards 
electrification , but the remaining zinc ıs negative, and the re 
maming oxygen positive , hence the Step or pofential from zinc 
to oxygen But how would he explain the permanence of fhese ® 
states of electrification ? ° 

e 


é S H Bursury® 





The Flying to Pieces of a Whirling Ring 


HAvinG had occasion lately to devise a high speed whirling- 
machme, I examined the speed at which it might be safe to 
work, and some of thg results surprise me For instanc@ it 1s 
easy to show (by equating the normal*component of the 
tension to the cenfrifugal fowce of any element) that the 
critical velocity at which a circular ring o1 rim of any uniform 
section will fly, unles€ radially sustamed, îs given by T = vp, 
whee T ıs the tenacity, and p the density of tts material 
Thus a band of steel just able to bear a load pf 30 tons to the 
square inch will fly to pieces at a peripheral speed of about 
800 feet a second, and this without reference to its angular 
velocity, or radı®$ of curvature It m@y be objected that no 
such accident could occur with pwely rectilimea: motion, but 
such motion at the ®ntical speed would ge very unstable—the 
slightest shiver of a vibration runm®ng flong it would precipitate 
a catastrophe , 

Hence a steel girdle 10und the earth’s equator would bust, 
however thick it might be, were it not for its weight Agaqe™ 
an Atlantic cable is only held togethe: by its weight In the 
early days of cable-laying, it was suggested to ease matters by 
attachıng floating matter to the cable till it was of the same 
average density as sea-water , but we now see that such a cable, 
if lying parallel to the equator, could not hold together, 
unless ıt were made of 30 ton steel and laid north of latitude 
60°. OLIVER J Lopce 


Cutting a Millimetre Thread with an Inch Leading 
Screw 


Ir ıs possible that many who possess a screw cutting lathe 
with a leading screw of so many threads to the inch may wish 
to use it for cutting millimetre screws While, of course, 1t 1s 
too much to expect that the absolute value of the millimetre, as 
given in terms of the inch, can be obtained by ordmary change 
wheels—and this 1s not of great importance, since, among other 
reasons, the two determinations of the value of the gullimetre 
ım inches differ by one part m a hundred thousand—yet it may 
not be well known that a most remarkable degree of accuracy 
may be obtained withewheels in ordinary use After some 
trouble I lighted upon the following numbers, which, with a 
leading screw of eight threads to the inch, give as a result 
25 3968, whereas the inch 1s 25 3995 millimetres The wheels 
are 28 on mandril, 100 and 36 on stud, and 32 on screw The 
error would therefore, with a perfect lathe, be less than one 
part in nine thousand, so that a screw cut in this way would 
for almost all purposes be corréct , ın fact, 1t1s doubtful if ın the 
case of short screws many lathes could be trusted to cut inch 
threads more accurately For leadinf screws of other pitches, 
such as 4, 5, 6, or 10 threads to the inch, the wheels can easily 
be altered so as to give the same*result. 

Of course it may ‘be the case that this oan equally good 
arrangement ıs known to some, but as I had to start working 
out the combinations of thirteen wheels taken four together, in 
which each combination contamed spx sub-cgmbinations, 1n order 
to obtain the result, ıt 1s possible that®it may be appreciated by 
those to whom it may be of use, but who would rather be saved 
so much trouble C V Boys 

Royal College of Scfence, London ° s 


° 
P S —It may be worth while to add that the wheels taken in 


order— A . 
. 32 vith & threads to the inch 


28 700 36 
aręthe same as 28 E 36 10 5, È p » » 
oras 7 o 9 29 55 "e ” n 
oras 7 $ 9 JO 5, 20 ay ” ” 


where the followers or multipher$ are printed in italics The 
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last sequegce wf figures 1s sufficiently cufious, and is one 
that ggn easily be remembered —C V 
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{ RECOLLECT reading some years ago in NATURE en obser- 

vation of Mr Morman Loftkyer, to the effect that he had seen 

ethe stn green through the steam escaping from the funnel of a 
boat on Lake Windermere IneMay 1888, I spent a consider- 
abè tme one day viewing the sun ghrough steam escaping at 
various pressures from the boilers of a colliery m Monmouth- 
shire Inno case could I, or the friends with me, succeed in 
seemg the sun of a green colour through the steam, although 
we viewed it m a very great variety of ways All we saw was 
the usual orange or red coloration 

But, this month, I have been watching the sun through steam 
puffed®out from locomotives, and have, on, five or six occasions, 
seen a bluish-green*coloiation extending over the whole disk 
But sometimes the sun appeaiedeimply whe, and sometimes it 
was colowed orange-red I cannot exagtly determine the cir- 
cumstances which produce the bluish-green , but I have seen ıt 
best with freshly puffed steam which had not risen very far above 
the funnel ‘ 

Tf the vapour particles are assumed of fairly uniform size, the 
following may be a possible explanation The rays, coming 
through particles of vaBour (really water parficles ın suspen- 
sion) may be retarded as compared with the rays passing between 
the particles, and, 1f this retardation 1s ch as to delay the 
red light passing through th® particles one half wave-length, 
as cdémpared with the red light not so passing, the result 
would be the destruction of the red element in the white light, 

yam the light left would then appear bluish geen This 
suggestion I owe to the courtesy of Su G G Stokes, who also 
commun.cated to me the following very interesting observation 
Whan a jet of transparent steam 1s escaping froma tube, we 
know, from Mr Shelford Bidwell’s experiments, that the steam 
becomes visible vapour, if an electrified point 1s brought near the 
jet Sir G Stokes noticed that the permanent shadow of the 
vapour on a screen was orange, but that, for a fraction of a 
eecond after the commencement of the electrification, a faint 
greenish shadow, preceding the orange one, was frequently seen 
Water globules, about one ten-thousandth of a centimetre in 
diameter, might produce the requisite retardation 

I shall be glad to hear of other observations of this bluish-green 
coloration After the great eruption of Krakatdo we know 
that the sun was seen coloured green and blue 

Cuas T WHITMELL 

18 Park Place, Cardıff, February 26 





. Frozen Fısh 


Tuat fish suffer, when imprisoned under a covering of ice 
in compaiatively shallow ponds or lakes, goes without saying 
But do they necessarily die when inclosed for lengthened periods 
m solid ice? My own opinion is that the latter condition 1s far 
less injurious to them than the former Its a question of import- 
ance, for ıt concerns the conditions under which fish probably 
exist In comparatively shallow waters ın high latitudes 

In one of the ‘Arctic Voyages” (I am not able, at this 
moment, to give the reference, and rely upon memory) it 1s 
distinctly stated that fish (carp, I think), frozen so hard as to 
necessitate the use of an ake ın order to divide them, revived 
when thawed before the cabin ite, and ‘‘ jumped about,” as 1s 
usual with fish out of water 

There gre fish afd fish Has the sever® winter of 1890-91 
caused any important mortality , if so, to which ın particular ? 

s R MCLACHLAN 

Lewisham, March, 





— e 
Zittel’s “ Paleontology "—Reptiles 


IT has been ‘pointed out to me that mmy review of Prof v 
Zittel’s ‘‘ Palæontologie ” (March 5, p 420} I have omitted to 
mention that, altgough other writers have placed the Dolicho- 
sauria next to the Pyth8nomorpha, ıt 1s only ın a paper recently 
fead by Mr G A Boulenger before the Zoological Soctety, 
but not yet yezblished, that the one gioup was considered to be 
the ancestor of the other RL 

March 9 
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THE CHEMICAL SONETY; JUBILEE 


At the meeting in celebration of the Jubilee of the 

Chemical Society, held in the theatre of the London 
University on Tuesday, Februgry 24, 1891, the proceed- 
angs were opened by the following addiess ffom the 
President, Dr W J Russell — 


We meet to-day to celebrate the fifty’year? existence 
of om Stciety, a time, if measured by the progress which, 
our science has made, equal to centuries of fogmer ages? 
but whieh in years ıs se brief a space that we have, I 
am happy to say, with us ¢o day some of tlosegwho were 
present and who took an active part,in the foundation of 
the Society, and I need hardly say with how much interest 
we shall liste® to their reminiscences*of the time and cir- 
cumstance§$ connected with the birth of eúr Society 
e I would, by way of introduction, say a few words, first, 
with regard to our Society, and afterevards with fegard to 
the state of chemistry in England when our Society Whs 
founded We boast, and I beheve nghtly, that our 
Society holds the distinguished position of being the first 
which was formed solely for the study of chemistry 
Chemistry and physics, twin sisters, had hitherto always. 
dwelt together, and many were the societies, both in this 
country and abroad, devoted to their jgimt study and 
development 

In London there was the Royal Society, which haœ 
hitherto received the most important chemical papers ; 
there was also the Society of Ats, which is 110 years, 
and the British Association, which 1s ten years, senio» of 
our Society In Mancheste: the Literary and Philo- 
sophical Society had been founded and actively at work 
since 1781 , and we admit that our neighbours at Burung- 
ton House, the Astronomical, Antiquarian, Linnean, and 
Geological Societies, are all our seniors they had a dis- 
tinct individuality and literature of their own, which call@d 
them into existence some forty to eighty years before the 
commencement of our Society Small private chemicals 
societies, no doubt, existed they are the natural fore- 
runners of a large society, and become merged into, it. 
The Chemical Section of the British Association, which 
1s an ephemeral and peripatetic ChemicaP Society, had 
existed from the founding of that body If we turn to 
other countries, we find that, much as ou: science had 
been cultivated on the Continent, it did not until later 
times engross a whole society to itself, the French 
Chemical Society not hav.ng been formed until 1857, and 
the now great Berlin Chemical Society not until 1868 


Our interest, however, at the moment is rather in the | 


growth of chemistry in this country than in what occurred 
elsewhere 

To-day we may learn how it came about that the 
first Chemical Society was *established in England I 
may, however, state that the reason fo. ou meeting de- 
pends on the official record that on February 23, 1841, 
twenty-five gentlemen ‘‘ interested in the prosecution of 
chems? met fogether at the Society of Arts to con- 
sider whWher it be expedient to form a Chemical Society. 
Of the twenty-five who then met I am happy to say three 
are piesent—Sir W Grove, Su L Playf&ur, and Mr 
Heisch , and Mr J Cock jg another of this band who is” 


; still alive but is not present 


These twentysfive gentlemen,appear without dissent to 
have come to the conclusion that ıt was expedient to form 
a Chemical Society, and appointed a committee of four- 
teen to carry this*resolution §into effect So expeditious 
were they in their work, that in little morethan a month 
the first general meeting was held, and the provisional 
committee brought forward a report embodying a plan 
efor the constitution and government of the Society, and 
this plan remajns essentially the same, save in one point, 
to the present day I refer to the formation of a museum 
of chemical specimeps, thf project wae abandoned 
some years ago It is worth recording that*at this first 
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general «neeting Thomas,Graham was elected President » 
Messrs W Te Beande, J T Cooper, J F Daniell, 
R Philips, Vice-Presidents, Mr Arthur Aikin, Treasurer , 
Messrs Robert Warington, E F Teschemacher, Secre- 
tates , Council—Dr T Clarke, Rev J Cumming, Dy C 
Daubeify, Messrs T Everitt, T Gmnffiths,W R Grove, 
H Hennell, G Lowe, W H Muller, W H Pepys, R 
Porrett, eðr G O Rees Algo that the Society then 
numbered seventy-seven members We haile Sır W 
Grove as, being thes most agtive member who is still 


* among us in founding our Sooety, for he was asmember 


at of the fir 


Cauncil, was presert at the first meeting, and 
was a member of the provisional committee I must 
here add to the official record, foi ıt does not teil us how 
these twenty-five g@ntlemen “isterested 12 ¢he prosecu- 
tion of chemistry” were collected together af one time 
and place Obviously some special force was required tq 
build up this complicated molecule, that special force 
wes embodied in and exercised by Rob&t Warington 
‘By his activity and energy he brought about this meeting, 
and we can imagine how difficult and troublesome a work 
it probably was, how some of these gentlemen had to be 
instigated to action, others repressed, some convinced 
that the aim was desirable, others that ıt was feasible 
But whatever the difficulties were, Mr Warington suc- 
ceeded, and to him we are indebted for the formation of 
eur Society Although he has passed away, he 1s ably 
represented here to-day by his son The love for the 
Chemical Society has proved to be hereditary Mr 
Warington of to-day 1s a most active and valued member , 
1s orf of our Vice-Presidents and, as ow programme 
shows, is about to present to us records connected with 
the early history of our Society which are of great imn- 
terest now and will become of increasing value as time 
goes on 

@ turn now at once from these matters immediately 
connected with our Society to the consideration of what 
was bemg done in chemistry in this country fifty years 
ago At that trme public laboratories for the systematic 
teachmg of chemistry did not exist m London The 
number of real students of chemistry in this country was 
very small Whey were looked upon by their friends as 
being eccentric young men, who probably would never 
do any good for themselves, and these few students 
found practical instruction in the private laboratories of 
some of the London teachers 

The practical teaching of chemistry appears to have 
been undertaken ın Scotland much earlier than in Eng- 
land, for Dr D B Reid held practical classes at the 

° University of Edinburgh af early as 1832 Graham 
came to London from Glasgow in 1837, and until the 
opening of the Birkbeck Laboratory, in 1846, he had 


>» from tıme to time private st&dents working in his labora- 


tory Andso withthe other teachers, who all had private 
or articled pupils I doubt whether the pupils received 
much systematic instruction, but they gained an insight 
into laboratory werk, saw how appatags was put to- 
gether, and how analyses were made e haw indeed 
to wait some years before public laboratories are 
established, før not till 1845 1s the College of Chemistry 
“opened, and this appears to, have been really the first 
public laboratory in London, and its object, as stated by 
its founders, 1s “to establesh a practyal School of 
Chemistry in England” About the same time both 
University and King’s College established laboratories 
The Council of our Societ? recognized the importance 
of these occufrences, for ın the Annual Report in 1847, 
they say, “although an event not immediately connected 
with the Society, the Council has much pleasure in com- 
memorating the late successful establishment in London 
of chemical laboratones expressly designgd to further 
the prosecution of original research * The new labora- 
tones of *the College of Chémustry, and of the two older 
Colleges of the London University, now offer facilities 
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for practical instruction and 1esearch no? sawpassed we 
believe ın any foreign school ” - 

While speaking of laboratories ın London, I should 
however mention that the Pharmaceutical S@ciety esta- 
bhshed a laboratory especially 1f not exclusively for its 
own stifdents as early as+1843 « e 6 

It was not till several yeais later, till 1850 and 4851,4 
that the medical schools in London established classes 
of practical chemistry "a ° 

If we consult the sciehtific journals of the time mme- 
diately preceding the formation of our Society, we find ıt 
was by no means a period of chemical activity ın this 
country, but rathe: a dull time, given more to the study 
and slow development of the science than to discovery 


| Methods of analysis, both organic and morganic, had 


been much improved, and the dominant idea ws the 
determination of the empirical composition of bodies, 
and the preparation of new*compounds, whose existence 
was predicted by aestudy of Dalton’se“ Atomic Theory ” 
Graham, Kane, and Johnson of Durham were the leaders 
in scientific chemistry, and the authors of the most ım- 
portant chemical papers of the time GYaham had very 
lately published his notable paper on the constitution of 
salts, a paper ®hich gained for hm, some years after its 
publication, a Royal medal Kane was an active worker 
and a bold theoris€, and at this tyneghis reputation was 
much increased by a paper $n the chemical histery of 
archil and litmus Johnson was also a most active 
chemist His contributions relate to many branches 
the science, but especially to the chemical composition ¢ 
of minerals In 1841, however, he ıs engaged on a long 
series of papers on the constitution of resins Heil 
probably be best known and remembered as an agricultural 
chemist Faraday we can hardly claim asa chemist at this 
time, for he was then 1apidly publishing his long series of 
experimental researches ın electricity While speaking of 
electricity I should state that it was in 1840 that Smee de-e 
scribed his battery, and the Society of Arcs awarded hima 
gold medal forit Animportant branch of our science was, 
however, coming into existence, a branch which has found 
many and sucessful investigators in thiscountry I mean 
photography It was in 1840 that Herschel published in 
the Philosophical Transactions his elaborate paper on 
the chemical action of the rays of the solar spectrum, a 
paper in which he recognizes a new prismatic colour 
beyond the violet, and chemical activity in the spectrum 
beyond the red, and besides discussing mary other 
matters, establishes his previously discovered hypo- 
sulphite of soda as the best agent for the fixing of sun 
pictures Fox-Talbof? had previously g.ven an account of 
photogenic drawing, and claims that as far back as 1835 
he took pictures of his house by means of a camera and 
chloride of silver paper, but it is not til 1838 that the 
Secretary of the Royal Society extracts from him a clear 
account of the details of his process, and 1t 15 in 1841 that 
he is granted a patent fot improvements im obtaining 
pictures or iepresentations of objects Again, in the 
following year Heischel publishes another paper of much 
Importance I can here onlygmentiow how actively this 
line of research was prosecuted by Rokert Hunt, how 
many, Ingenious, and interesting were the experintents he 
made, and how valuable was the account he afterwards 
gave of this subject in his “ Researches on Light” Thus 
the work done 1g this branch of®chemu8try at the time of 
which I am speaking is certainly noteworthy, probably 
more so than ın other branches of chemistry In fact, of 
other advances in chemistry there 1s little èo record, but 
I may mention that Clarke’s process®for determining the 
hardness of water also holds its jubilee this year, for it 
was in @841 that a patent was granted to Dr T Clarke 
for g new mode of rgndering certain waters Jess impure* 
and less haid ° 

Not a single chemical paper appears ın the Phil Trans 
for 1841, but there are two papers which were much dis- 
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cussed atethi# time, and although they Were readily shown 
to ae erroneous, still are interesting as indicating the 
chemical ideas of the day One 1s by Robert Rigg, who 
1s Carrying on an experimenta] inquiry on fermentation, 
and 1s termed “ Additional Experiments on the Formation 
of Alkaline and Earthy, Bodies-by Chemical Acton when 


F Capone Acid ıs present”, ıt 1s published ın the Pro- 


ceedings of the Royal Society The other ıs a paper by 
De S M Brown, entitled “The Conversion of Garbon 
into Silicon,” and 1s published uf the Transactions of the 
Royal Society of Edinburgh 

With regard to the first paper, Mr Rigg believes that 
he has demonstrated that, when fermentation takes place, 
a great and direct increase in alkaline and earthy salts, 
viz of potass, soda, and lime occurs, an increase vary- 
ing fom fifteen to nineteen times the original amount 
Denham Smith, Who has only very lately passed away, 
showed that the theory stmply rested on iaccurate 
experiment . e 

The object of the other paper ıs to demonstrate that, 
on heating paracyanogen, nitrogen ıs given off, and a 
residue of silic6én remains Dr Brett and Mr Denham 
Smith controverted this, and, in a paper in the P/zdo- 
sophical Magazine, proved that the supp@sed silicon was 
simply carbon ın a very incombustible state So ım- 
portant an experipent was this allé&ed conversion of 
carbgn into silicon considered to be at the time of its 
publication, that ıt attracted Liebig’s attention, and in a 
letter to Dr Playfair, which was communicated to the 


% meeting of the British Association at Plymouth, in 1841, 


Liebig says he has repeated Dr Brown’s experiment on 
the production of silicon from paracyanogen, but has not 
beh able to confirm one of his results 
As far as pure chemistry is concerned it was rather a 
time of repose The beginning of the century had been 
a brillant time for chemistry in England Dalton had 
epublished his atomic theory, Davy had decomposed 
potash and soda, and had demonstrated that chlorine was 
an element, and Cavendish and Wollaston were then 
still at work In fact the most important discoveries of 
that time were made in this country, but I fancy that 
during this later period a feeling grew up that the age of 
brilliant discoveries was over, and that, apart from the 
preparation of a few new compounds, the essential work 
of the tıme was analysis and the determination of the 
percentage composition of bodies Still much quiet study 
of the swence was going on, as 1s indicated by the con- 
siderable demand which existed for good text-books 
Henry’s, Turner’s, Kane’s, and Graham's “ Chemistry ”— 
all these, without mentioning other% went through nume- 
rous editions, and played a very important part in the 
spread of chemical knowledge in our country 
Another text-book, which 1s interesting as showing how 
little organic chemistry was studied ın this country, 1s 
Dr Thomas Thompson’s work on “Vegetable Chemistry ” 
Dr Thompson states ın his pr€face that the object of the 
book 1s to lay before the British public a pretty full view 
of the present state of the chemistry of vegetable bodies, 
and further, he says, “ that the ultimate analyses he gives 
have, with very few exceptions, been made upon the Con- 
tment, and prinfipally in Germany and France British 
chemists have hardly entered on the investigation” 
Evidently then at this time organic chemistry had been 
but httle studied uf this,muntry 
When our Society was founded, Thoma$ Graham was 
certainly the most distinguished chemistin England He 
came to Longon in 1837 as professor of chemistry at 
University College, esucceeding Edward Turner The 
work he had already accomplished was of a high order, 
and he was new oaeupied in writing his book, which 
appeared in 1842 
The book was an admirable accotfnt of the chemistry 
of the time, it contamed a well arranged and clearly 


written introduction, describing the principles and latest | 
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discoveries 1n those branches of physics whicl? bear most 
directly on chemistry Ther *was,algo an able and 
succinct account, probably the best which had then 
appeared in this country, of organic chemistry , and with 
regard to physiological chemistry, he states ın the preface 
shat he gives a “condensed viéw of the new discayeries 1n 
this department, which now enters for the first time into 
a sestematic work on chemistry ” 

There are, however, indications that 
the discoveries and discussions going on on the Continent 
only slowly reached th? country This i8 strongly 
insisted on in the P? Mag of 1841, by Nessis Francis 
and Croft, who state that “but little of wht 1s done 
abroad, especially in Germany, setms to find its way 
into Englanda or at leasg until the lapse of some years” 
In proof ef this statement they mention results lately 
published by Dr Apjohn, Prof Johnston, and Dr Golding 
Bird, all of which had been known og the Continent some 
time previously A valuable series of communticatigns 
described as “Notes of the Labours of Continental 
Chemists,” 1s afterwards communicated by these chemists 
to the Piz Mag , and continued for several years 

The visit of Liebig ın 1837, when he attended the meet- 
ing of the British Association at Liverpool, must have 
given some stimulus to the study of organic chemistry in 
England, and we find that he undertook fo report to the 
British Association on “ Isomeric Bodies,’ and also on 
organic chemistry, and this great undertaking resulted in 
his two works, the one “ Chemistry, m its application to 
Agriculture and Physiology,” and the other, “ Chemistry, 
in its applications to Physiology and Pathology” Both 
books were dedicated to the British Association, the first 
appearing in 1840, the second in 1842 It is very difficult 
for us now to realize the importance of these works, and 
properly to appreciate not only the large amount of new 
knowledge which they contained, but, what is of sgll 
greater importance, the novelty of treating such subjects 
in a truly scientific spirit 
the subjects became understood and appreciated, and 
people took a higher view of chemistry, and regarded ıt 
as a true science, and not merely as a study which mifht 
lead to useful results ` 

If then it be true that chemistry at this epoch was not 
rapidly progressing ın this country, we naturally ask how 
it came about that our Society from its very foundation 
was so successful The explanation is not difficult to 
find, nor doubtful, for we have only to turn from our own 
country to the Continent and learn what 1s happening 
there Liebig is at Giessen, Wohler at Gottingen, 
Bunsen at Marburg, Dumas, Laurent, Gerhardt, and a 
host of distinguished and active chemists in France, and 
at this time even Berzelius and Gay Lussac are alive 
Liebig, with his wonderful energy and abihty, was power- 
fully advocating the theory of compound radicles, and was 
extending in every direction our knowledge of organic 
chemistry, and inspiring all who came within the range 
of his 1ffluence with a love for investiggtion Dumas, at 
the sam&time, Sth as a chemist and a finished advocate, 
was advancing his views on substitution and chemical 
types Laurent, and afterwards Gerhardt, wef with 


. e 
a knowledge of a 


conspicuous ability showing how these theories were toe 


be extended and modified % as to assume a form which 
has even with the lapse of gme been but little altered 
Thus on the Continent: it was a tfme of wonderful activity , 
chemistry was every day becoming more of a true science, 
and the constitution as well as the composition of bodies 
was actively being discussed and investegated This 
activity on the Continent took time to reach and really 
affect us here The older chemists thought the new 
theories were visionary and unsound, the simple 
theories of their younger days were being swept away, 
and only slowly did they realize the meaning of the 
newer form of their science ,ebut the wave of progress 
could not be stopped, and in this counigy we had 
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been ripening „for, theechange Clearly the immediate 
cause of this sudtlen increase of chemical activity ın 
England was Liebeg His famous school had now been 
estabhshed for several years at Giessen, and if the older 
men inthis country did nt altogether put then trust in 
him, the younger men, breaking through all restraint, 
flocked frm this country to his laboratory, therg to 
become fndoctrinated with his enthusiasm for the study 
of chemistry, and tg learn how scientific investigation 
e ‘vas to be carried on At thts epoch our Society was 
+ founded, and our Journal showS how successful "Liebig’s 
teaching was, ‘how a new spirit'was instilled into English 
chemistry, and how euch valuable work his students did 
Our Society gave them a ready means of pyblishing their 
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discoveries, and a meeting-place for disfugsion and | 


mutual tnterchafige of ideas Thus do I explain the 


success which from the first has attended on our Society ,* 


and, having now led *you to this point I stop, for my part 
wäs merely to speak the prologue, and I leave the story 
of the development of our Society in other hands 





INFECTIOUS DISEASES, THEIR NATURE, 
CAUSE, AND MODE OF SPREAD! 
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e 
ONE of the earliest and most important discoveries 
was that made by Pasteur as to the possibility of 
att@nyating ın action an otherwise virulent microbe—that 
1s fo say, he succeeded in so growmg the microbes, that 
when introduced into a suitable animal they caused only 
e a mild and transitory illness, which attack, though mild, 
1s nevertheless capable of making this animal resist a 
second virulent attack Jenne, by moculating vaccine, 
inSculated a mild o1 attenuated small-pox, and by so 
e doing protected the individual against a virulent small-pox 
‘Pasteur succeeded in producing such an attenuated virus 
for two infectious diseases—chicken cholera and splenic 
apaplexy or anthiax, later on also fo. a third—swine 
erysipelas For the first two he produced cultures grown 
under certain unfavourable conditions, which owing to 
these conditions lose their virulence, and when moculated 
fail to produce the fatal disease, which they would pro- 
duce if they were grown under normal conditions 
What they produce is a transitory mild attack of the 


disease, but sufficient to protect the animal against a ' garzdus, on the dose, ze the amount mtroduced 


viuulent form , thus ın anthrax he showed that by growing 


. othe Bacillus anthracis at a temperature of 42° 5-43° C for 


one week, the bacilli becoine slightly weakened in action , 
growing them for a fortnight at that temperature, they 
become still more weakenegl, so much so, that if this 
culture (remzère vaccine) be injected into sheep or cattle 
(animals very susceptible to anthrax) the effect pro- 
duced ıs shght, then injecting the culture which has 
been growing only eight days at 42°5, the affect is 
a little more pronounced, but not sufficit to egdanger 
the hfe of the anımal Such an animal, however, may be 


"e legarda as having passed through a slight attack of 


anthrax, and Ss being now protected against a second 
attack, however virulent the enaterial injected In the 
case of swine erysipelas, Pasteur found that the microbe 
of this disease, transmieted throwzh geveral rabbits 
successively, yields a material which is capable of 
producing in the pig a syght attack of swine ery- 
sipelas, sufficient to protect the animal against a second 
attack of the tatal form Passing the anthrax virus from 
however virulent a source through the mouse, 1t becomes 
attenuated, and 1s then capable of producing in sheep 
only a mild form of disease protective against the fatal 
disorder Attenuation of the micrebesshasebeen brought 
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about outside the body by growing them unde? a var lety 
of conditions somewhat unfavourable to the microb¥ 

Attenuation of the action of the anthrax miciobes has 
been produced by addingeto the cultures some slightly 
obnoxiqus material (e% mercuric bichloride 1 40,000), 
by which the growth 1s somewhat interfered with , or sub- 
jecting an otherwise virulent culture for a short tmee toe 
higher degrees of temperatuse (anthrax to 56°C for five 
minutes , fowl enteritis, twenty fninutes, 55° C), or expds- 
ing them for short periods to some obnoxious chemical sub- 
stance (e g anthrax to carbolic acid, anthraa to bichlonde 
of mercury I 25,000 for twenty minutes) , or the microbes 
are passed through, z e are grown ın the body of certain 
species of animals, whereby the microbes become weak- 
ened as regards other species (swine erysipelas, anghrax, 
diphtheria, and tet@nus) , finally, somesmicrobes become 
attenuated spontameously, ag it were, by growing them in 
successive generations outside the animal body, eg the 
pneumonia microbé, the erysipelas nficrobe, and others 
However good the nutritive medium, these microbes 
gradually lose their virulence as cultivatiqn is carried on 
from subculture to subculture , ın diphthena the culture 
which was virulent at first loses its yirulence as the same 
culture becomes several weeks old 

All these facts arg of considerable :mportance, inasmuch 
as they enable us to understand gow, in epidemics, the 
virulence of the microbe gradually wears off and be¢emes 
ultimately 22/7, and because they indicate the ways of 
attenuating microbes for the object of protective NO Catan, 
lations 

Another important step in the study of Bacteria was 
this it was shown that they have, besides their speeial 
morphological and cultural characters, definite chemical 
characters Specific chemical characters (specific ferment 
actions) of Bacteria have been known for a long time 
through the earlier researches of Pasteur—eg the Bac- 
teria causing the acetic acid fermentation of alcohol, the ® 
mucoid fermentation, ¢g when beer becomes ropy, the 
lactic acid fermentation of milk-sugar, when milk becomes 
spontaneously sour, &c 

Similarly, ıt has been shown that when animal or 
vegetable matter undergoes the change known as putre- 
faction or putrid decomposition, substances are produced 
which resemble alkaloids in many ways, and which, 
introduced into the circulation of man or animals, act 
poisonously, the degree of action depending, ceteris 

These 

alkalords—called ptomaines of Selmi—have been care- 
fully investigated and analyzed by Brieger, they are 
different ın nature according to the organism that pro- 
duces them, and according to the material in which this 
organism grows neurin, cadaverin, cholin, &c , are the 
names given to these substances 

Recent 1esearch has shown that pathogenic Bacteria, 
ze those associated with, and constituting the cause of 
specific diseases, are capable of elaborating poisonous 
substances—toxalbumins or toxins, as they are called— 
not only in artificial culture media, but aiso within the 
human or animal body affectedl with the particular patho- 
genic microbe Thus, in anthrax or spéenic apoplexy, 
Hankin and Sidney Martin have shown this to’ be the 
case, ın diphtheria (Fraenkel and Brieger), in etetanus 
(Kitisato), similar toxins have bgen demonstrated We 
can already assert with certaint¥ that a microbe that 
causes a particular disease causes the whole range of 
symptoms characterying the disease by means of a, par- 
ticular poisonous substance or substances it*elaborates in 
and from the tissues of the affected individual 

Another important fact ascertained abot some of the 
toxic stibstances produced by the afferent pathogenic | 
Bacteria was this thet if, after they are elaborated in an 
artificial culture fluid, and, by certain method of filtra- 
tion, separated from the Bacteria, and injected into a 
suitable animals they are capable, of producing the same 


ia ` F 


tt 


NATURE 


PMARCH 12, 1891 «| 





. 

disease a$ therr microbes, the rapidity and intensity vary- 
ing “ith the amount introduced, so that ıt became evident 
that also in the human and anımal body the intensity of 
the parti@ular disease depends, amongst othe: things, on 
the amount of poisonous substahce élaborateg by the 
Bacteria in tke ti8sues * A furfher important step made 
wag this thatif the poisonous substance be introduced 
in such doses that only slight disturbance would follow, 
afid the dose be repeated*several times, the body*of the 
animal eventually becomes refractory to the growth and 
multiplication of the paiticular Bacteria 

Wooldridge’s researches on septicaemia and on anthrax, 
Roux’s researches on septicemia and diphtheria, Beumer 
and Peiper, Salmon, and many others, have shown the 
samę for a variety of infectious diseases ın all these 
instances it has ebeen proved that, when the chemical 
products of a specific micrgbe, elabouated in an artificial 
culture medium or in the animal kody, are injected into a 
healthy animal, thfs latter 1s rendei@d 1efractory against 
the specific microbe, so that, if the specific microbe be 
mtroduced inp such a prepared animal, the microbe 
cannot grow and multiply, and cannot therefore produce 
the disease Pasteurss brilliant researches on protective in- 
oculation against hydrophobia are based on this principle 

The sante explanation applies alsœ to those diseases, 
like scarlet fever, &ntarax fowl cholera, swine fever, cer- 
taia*forms of septicaemia, in which a first, even mild 
attack 1s sufficient to protect the animal against a second 


swanitack, however large the numbe: and however great the 


virulence of the particular Bacteria introduced 

For ıt must be obvious that it 1s practically the same, 
whether the protective amount of the toxic substance 1s 
produced by the Bacteria in the animal body, as is the 
case during a mild first attack of the disease, or whether 
the protective amount of toxin is elaborated outside the 
body, z¢ ın an artificial culture, and ıs then introduced 
mto the animal body In both mstances the effect is the 
same, viz the animal body 1s hereby rendered capable of 
withstanding the growth and multiplication of the par- 
ticular Bacteria when a new invasion takes place 

What ıs the cause of this immunity or refractory 
condition ? 

In order to eaplain this, I wish first to draw your atten- 
tion to the familar fact that different species of animals, 
and even different individuals of the same species, offer 
a different degree of resistance to the different mfectious 
disease® Whereas splenic fever or anthrax 1s communic- 
able to man, rodents, and herbivorous animals, it 1s only 
with difficulty communicable to garnivorous animals or 
birds, cholera and typhoid fever are not communicable 
to any but man, diphtheria 1s communicable to the 
human species, to guinea pigs, cats, and cows, it 1s not 
communicable to some other animais, tubercle or con- 
sumption is communicable to man and herbivorous 
animals, in a less degree to garnivorous animals, though 
these also take ıt but ın a smaller intensity , certain other 
diseases are common go animals, but are not communic- 
able to the human species 

If we inquire intd the c@use of this different suscepti- 
bility, we find some very striking fas Take anthrax 
cold-bléoded animals, eg frogs, are unsusceptible as 
long as*tthey aie in their natural conditions of tempera- 
ture, but if a frog be kept at the temperature of a warm- 
blooded animal, ıt 1s found susceptible o anthrax (Pet- 
ruschki) Bırds are not susceptible to anthrax, but if its 
temperature be lowered a few degrees ıt becomes sus- 
ceptible to afithrax (Pasteur) 

Or take another instance rats are not susceptible to 
anthrax, but 1$the animals be kept for some time under 
Severe muscular exercise, they become susceptiblt to the 
-disease Tame mice are unsuscepsible to glanders, but if 

phlorizin &% administered to them for some days, whereby 
a deposit of sugar takeseplace in their tissues, they be- 
come susceptible to glgnders 
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unsusceptibility are expressed by saying that fhe living 
tissues in an animal offer in the one Case a favourable, in 
the other an unfavourable, soil for the growth and multi- 
plication of the microbe, and that this unfavourable 
cordition can be altered in & variety of ways,g g tem- 
perature, muscular fatigue, sugar in the tissues, g: But 
alsọ a primary favourable condition can, be rendered un- 
favourable for instance, a human being that Mas passed 
through one attack of scarlatina offers tissues unfavour- 
able for the growth of gcarlatina*microbes , eattenuate’d 
anthra protects again virulent anthrax, an anımal 
that has been first treatetl with repeated*small doses of a 
the chemical products of a particwlar microbe becomes 
unsuscepzible to that microbe é 

In ordey%8 explain tlfe whole group of phenomena of 
refractory state, immunity, and protecflon, a theory has 
been put forward which 1s as simple as it 1s fascinating 
There can i, bd no greater satisfaction and no greater 
aim in any branch of science than to express a great 
number of facts and phenomena by the simplest possible 
formula, the greatest minds and the most successful 
philosophers have achieved this Now, in regard to the 
numerous and extremely complex phenomena that we 
have under consideration, a simple formula has been put 
forward which 1s supposed to cover all the facts and to 
explain all the phenomena , this formula 1s comprised in 
a single word, ,“ phagocyte” This word ıs put forh 
whenever and whereve: a difficulty arises in explaining 
or understanding the complex problems involved in the 
intimate pathological processes, the refractory congufion, 
the unsusceptibility to and immunity from an infectipus 
disease To any and every question referring to infec- 
tious diseases the answer is simply “‘phagocyte” By e 
a “phagocyte” is understood one of those elementary 
microscopic corpuscles abounding ın the animal and 
human body, possessed of spontaneous or amoeboid 
movement, and occurring ın the blood as white blood- . 
cells or leucocytes , in the lymph and lymph glands and 
most tissues, as lymph corpuscles , in all acute and chronic 
pathological processes, as pus-cells or round cells «fhe 
cells, by their protoplasmic or amceboid movement, have 
the power to take up into their mterior°all manne: of 
mmute particles or granules, living or non-living , 1t seems 
as if these granules and particles were being swallowed 
up, eaten, and destroyed by the cells—hence the name of 
eating globule, or “ phagocyte,” given to them 

These cells—white blood-cells, lymph-cells, or 10und 
cells—are supposed to have the important function to act 
as the sanitary police agagnst the invading Bactetia, toe 
be always on the look-out for them, and where they meet 
them to at once engage in battle with them, that is to 
say, to do as the giants do—ṣto eat their victims If the 
phagocytes are victorious—that ıs, if they succeed in eat- 
ing up the Bacteria—no harm ıs done to the animal body , 
no disease is produced , but 1f, for one reason o1 another, 
the LO succeed ın evadıng the grasp of the phago- 

1 


cyte ce, then the Bacteria grow and multiply, and 
cause the disease Sometimes this latter result follows 
on account of the phagocytes not being capable ogmoving 
sufficiently briskly to the places of mischi€f, or, for some 
inherent reason, not beingmble to cope with the Bacteria, 
or being altogether indifferent to the presence of the 
enemy, when¢this es the ase in an animal or human 
body, the phagocytes being powerless to destroy the 
Bacteiia, we are, supposed tp be dealing with a body that 
1s susceptible to the disease , but when thaphagocytes do 
their duty, then the body 1s unsusceptible to the disease 

Again, when an animal or human being, by a mild 
first attack, or by protective inoculation of one kind or 
another, becomes unsusceptible to a second attack, this 
is explained wy saying that, though the phagocytes have 
not done, or have not been able to do, their dyty during 
that first attack, they have now been rendefd capable of 
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Now,ïf you ask whates the evidence on which this 
theory of phagdcyfosis is based, you wtll find that ıt 1s 
of the most slender kind, and you will further find that 
there ss an overwhelming number of observations which 
directly negatives this theory of w#zversal phagocytesis 
and, moreover, proves conclusively that 1f phagocytosis 
has any share in producing a refractory condition on, the 
part of atimals towards a particflar infectious disease— 
be that a primary unsusceptibility or an acquired. immu- 
tity agairst a second attack—sthis share 1s of a 1emark- 
The who theory was started by 


~~ Metschnikoff*by the interestfhg and fundamental ob- 
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seivation that, if anghrax bacilli are introduced into the 
dorsal lymph-sac of the frog—-an animal unsusceptible to 
anthrax while living under normal conditiofis the bacilli 
become inclosed@? in the lymph-cells, and are gradually 
broken up, they do not multiply, and do not therefore 
set up the disease Anthrax This observation, which 1s 
efsily venfied, was the staiting-pomt for the theory 
*Metschnikoff and others have described similar appear- 
ances ın other conditions of refractory states Now the 
above observation ıs explained by Metschnikoff in this 
way the lymph-cells are acting the part of guardians, 
swallowing up the bacilli and preventing them from 
entering the cixculation, and thereby preventing the out- 
break of the disease It must seem very extraordinary 
“hat this should be really a true explanation of the refrac- 
tory state of the frog towards anthrax, considering that 
the bacilli, hke other minute particles, when injected into 
the lymph-sac, would be absorbed and brought into the 
circulation in afew minutes, nay, seconds—at any rate some 
hours before the phagocytes have got into the lymph-sac 
in sufficient numbers to do battle with the baculi That 
the bacilli really enter the circulation m this and other 
cases, but are destroyed by the blood, not by the leuco- 
c$tes but by the flud part of the blood—the plasma—has 
been abundantly proved , and ıt has hkewise been proved 
*that the fluid part of the blood and of the lymph in 
general has a remarkable germicidal action, independent 
ofany cellular elements, leucocytes, or other cells The 
observation of Metschmkoff admits of an explanation 
different froh that given by him, it may mean, and 
probably does mean, that the bacilli cannot exist in the 
fluid of the lymph and of the blood , they are destroyed 
here, but they sake refuge ın the leucocytes or lymph-celts 
zn which they can lve and exist—for a time, at any rate 
—these cells offering to them more favourable conditions 
of existence In the case of the normal frog, this 1s also 


. e only of a temporary nature,since the substance of the 


plasma, and*independent of any cellular: elements 


lymph-cells suspended ın the lymph or ın the blood-plasma 
becomes hkewise permeated with the germicidal influence 
of the fluid lymph and thg fluid plasma, and hence the 
bacilli soon die, even in the substance of the cells This ex- 
planation is in perfect harmony with the large number of 
carefully conducted experiments of ahost of workers (Fodor, 
Nutall, Buchner, Petruschki, Lubarsch, ang others), 
according to whofn the refractory condigon of gn animal 
to a paiticular infectious disease ıs due to £ chemical 
germigidal action of the tissue juices, the lymph, or pee 
The 
more pronounced this germicidal action of the juices 
1s, the more refractory the animal Hence we find that, 
for instance, when in an anfmal even a very small number 
of Bacteria introduced are sufficient to produce disease, 
the germicidal action of the,living blood fluid 1s very small 
indeed , but qhen aconsiderable number of bacilli are re- 
quired to produce infection, as in animals possessing only 
a sight refractory power, this germicidal action of the 
blood and tissue fluid 1s greater, and it 1s greatest of all 
in those bodies in which not even a large number of 
bacilli can produce infection, aseis the ease in animals 
possessed of immunity As stated just now, this part of 
the subject ®as to the germicidal action of the fluid of the 
tissues and the blood, has been worked out very carefully, 
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and ıt has been shown that, as regards the Yes@uction of 
Bacteria, the leucocytes of the lymph and blood, or*@ther 
similar cells, might just as well be absent altogether 
Quite recently the whole argument has been clenched by 
showmg!? that ifan Animal susceptible to a particular 
disease be first infected* with the bacilli, causing this 
disease, and then into such an infected animal the gell- e 
free serum or plasma of the Dlood of an animal refractory 
to that disease be injgcted,*the development of fhe 
disease in the former antmal is stopped or prevented 
Thus mice are very susceptible to anthiax, if they are 
infected with anthrax bacilli they die of virulent anthrax 
within thirty-six to forty-eight hours , but if simultane- 
ously with, or soon after, the introduction of the virulent 
anthrax bacilli, blood of frog o1 blood of dog (both 
animals very refractory to anthrax) be gnjected into these 
mice, no fatal anthrax follows Gutnea-pigs, very sus- 
ceptible to diphthena, when*infected with virulent culture 
of the diphtheria b&cilh, die in the cotrse of a day or two, 
but rats are little o1 not at all susceptible to the diph- 
theria bacilli , and therefore if the guinea-pigs, afte: infec- 
tion with the diphtheria bacilh, are injécted with rat’s 
blood they recover, this blood being a powerful destroyer 
of the diphthefa bacilli Tetanus &% easily communicable 
to mice, in which jt produces fatal tetanus m one to three 
days, butit 1s not communicable tę rabbits , mice infected 
with the tetanus bacilli and then injected with rabbit’s 
blood do not become affected with tetanus and remain 
alive? ‘au 

While on the one hand, then, the tissue juices and the? 
blood, independent of the cellular elements, possess this 
germicidal action—small or mz/ in susceptible, largey in 
animals less susceptible, and largest in unsusceptible 
animals—there ıs, on the other hand, a considerable 
body of evidence to show that the least germicidal action 
seems to be possessed by those very cells themselves 
which figure in the theory as the destroyers of Bacteriae 
as phagocytes , that ıs to say, that of all the tissues the 
so-called phagocytes are the materials offe1ing to the 
Bactena the best means of existence Even in cases in 
which the lymph and blood fluid have against particular 
Bacteria the greatest germicidal power, the so-called 
phagocytes are for a time the last refuges for the 
Bacteria I will illustrate this by a number of examples 
both of acute and chronic infectious diseases, as gonor- 
rheea, Egyptian ophthaimia, Koch’s mouse septicemia, 
leprosy, and tuberculosis, this latter ıs paitictilarly ın- 
structive, as it demonstrates the absurdity of the alleged 
phagocytosis of the gells of the spleen in tuberculosis, for 
itis the latter cells in which the tubercle bacilli thrive 
well, and which they choose pre-eminently 

{4 Demonstration tubercle cells and leprosy cells } 

Nay, more than this non-pathogenic Bacteria cannot 
exist in the normal blood and in the tissues, in the wall of 
the alimentary canal, in the tonsils, in the tongue, they 
are destroyed and are therefore absent ın the living tissue. 
But they can, for a time at any gate, exist in the cells of 
those parts, and in these, and these only, they are met 
with , these cells are theref@re just the reverse of phago- 
cytes, being the dast refuges of the Bacteria 

These facts seem to show that cells contaimng in then 
substance living Bacteria ıs no evidence whatever of a 
battle going on between the cells and the Bacteria, but 
rather the reverse The assufiption’ of the presence in 
the so-called phagocytes and similar cells of a “ defensive 
proteid” seems therefore opposed by these facts The 
cells seem to posse$s a particular chemical attracfion for 
the Bacteria, just as 1s possessed? by certain chemical 
substances, such attraction 1s spokeg of as positive 
chemotaxis ın contradistinction to Wegative chemotaxis—- 
that is, the oppose or repulsive interaction betweén 
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Bacteria and fertain substances This line of inquuy ıs of 
quit®recent date, and promises to produce important and 
interesting results . 

From all this we conclude, then, that in some cases the 
blood and tissues are, or include, & natural enugele yin 
others the antgdote 1s not present naturally, and is only 
furrgshed by the Bacteria themselves, and still in others 
the tissues, though possessed of this antidote, may lose ıt 
owing to altered condition à ° 

Another point worth considering 1s the peculiar mimical 
action exerted by one microbe on the other this practi- 
cally means that the products of one microbe either 
prevent the growth of another microbe or neutralize its 
toxic action It is perfectly well established that while 
the products of one microbe exert an inimical action, when 
present m sufficient amount, on the geowth and life of the 
same microbe (the protective inoculgtion by chemical 
products of the Bacteria cifed above), the accumulation 
of the products ofthe particular micSobe interferes with, 
and eventually altogether stops the further growth of its 
microbe Outside the body this 1s easily proved in 
artificial cultivations Inside the body it 1s proved by 
those cases in which recovery takes place 

It has been shown fhat while some path8genic microbes 
can well thuive side by side in the ae culture, inside 
or outside the bodys thgre are others where the growth of 
one wantagonistic to the acon ofthe other erysipelas and 
anthrax (v Emmerich), swine erysipelas and swine fever, 

anthrax and Bacillus pyocyaneus (Charrin), anthrax and 
% Staphylococcus aureus, this 1s due to the fact that the 
chemical products of one species inhibit or neutralize 
the other species That this antagonism 1s really of a 
chemical nature is shown in the case of anthrax and Ba- 
callus pyocyaneus, 1f the chemical products of this latter 
microbe be imyected into the ammal simultaneously or 
soon after inoculation with the anthrax bacilh, no anthrax 
alisease ensues, the anthrax bacilli do not multiply and 
do not produce the disease Apait from specific anti- 
septics, there exist, then, in the battle against the action of 
pathogenic microbes which have already entered the 
system ofan animal, the following means (1) the chemi- 
cal antagonism offered by the hea:thy tissues themselves 
—in some cases this is nought, in others very great and 
powerful, alterable by various conditions, (2) the germi- 
cidal action of the blood and tissue juices of unsusceptible 
animals on tbe multiphcation of pathogenic Bacteria 
within a susceptible animal , (3) the antagonism existing 
between the Bacteria and the: own chemical products , 
(4) the antagonism of one species and its chemical pro- 
ducts agamst another species These principles have, 
then, to be borne in mind as indicating the ways in which 
the microbes can be prevented fiom producing eventually 
the disease in a body into which they have found access 
Pasteur’s hydrophobia inoculations, and many of the re- 
cently published results of cage inoculations against 
tetanus, against anthrax, and against diphthena, are 
illustrations of these principles 
The principle on hick Koch’s antituberculous lymph 
acts 1s apparently ofea differgnt nature Koch has found 
by experiment op guinea-pigs that if the chemical pro- 
ducts oan extract of the substance of the tubercle 
bacılh beginjected into a body affected with tuberculosis, 
the tubercular tissue becomes necrotic, while the tubercle 
bacilli themselves remains finaffected , at the same time a 
remarkable reactive inflammation sets in, by which the 
necrotic tissue becomes eliminated, either spontaneously, 
eg whtre the tubercular’process 1s suferficial, as in lupus 
of the skin, or 1t may*be removed by surgical aid, as in 
tuberculosis of fhe bones and joints All who have fol- 
lowed the numerous @ases treated in this mannei*must 
agree that it is an immense advagce on all previous 
methods of ¢eatment of some forms of lupus and of bone 
tuberculosis x 
After havıng shown you what an enormoys amount of } 
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accurate knowledge about thee nature,and causation, 
about the prevention and treatment of infectious diseases 
has been gained by the experimental method and by this 
alone, ıt will hardly be credited that a number of per- 
soms, as well-meaning as they’ are ill-instructedgare still 
maintaining the contrary , ıt 1s they who have succeeded 
in gnducing Parlament to pass a law Rae if not in 
some cases altogether prohibiting, the use of that method , 
This law 1s interfering with research m this country to a 
large extent, and has ever? put a stigma on those who are » 
engaged in elucidating truths that are for the benefit of * 
mankind, and of the anıntals themselves ‘wha can be of « 
greater benefit ın the battle againsé diseases than the 
knowledge of their causes, and the dgvising of means for 
their preverttfon and treatment ? 

Fortunately for progress ın general, tis country is the 


sonly one in which such restrictions disfigure the statute- 


book, other countries, more enlightened and able e? 
recognize the value of researches of this kind, have, 
wisely resisted the clamour for restrictions 

In connection with all this knowledge, of which I have 
only been able to give you an outline, I have heard ıt stated 
that “ignorance” (meaning the ignorance of former times) 
“is bliss” as compared with the present knowledge of the 
dangers surrounding us, but I have also sheard it stated 
that the wise man, knowing and recognizing the nature of 
these dangers, has the possibility given him of avoiding 
and preventing them, and no truer words have been 
spoken than these, that “he who cures a disease may be 
the skilfullest, but he that prevents it ıs the safést, 
physician ” 

My best thanks are due to my fnend Mr Andrew 
Pringle for the admirable photographs prepared by him 
of the microscopic slides illustrating the different patho- 
genetic miciobes exhibited, and to my firend and puyil 
Mı Bousfield for the fine lantern slides of tube culti- 
vations ‘ 
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THE ROYAL METEOROLOGICAL SOCIETY?S 
EXHIBITION 


HE twelfth annual Exhibition of the Réyal Meteoro- 
logical Society was opened on Tuesday evening, 
March 3, in the rooms of the Institution of Civil En- 
gineers, 24 and 25 Great George Street, Westminster 
This year’s Exhibition is devoted to rain-gauges and 
evapolation-gaiges, and also such new instruments as 
have been constructed since the last Exhibition It 
might at first be thought hat an exhibition of ram- e 
gauges would be a very small and insignificant affair, 
and would not be of any interest to the general public. 
Anyone, however, visiting the,-xhibition will at once see 
that a very large collection of various forms of ram-gauges 
has been got together by the Society, and that the m- 
formation obtained from the records of these simple 
mstrumegts 1s of the highest importance There are 
altogetha fifty-siw different forms of 1din-gauges shown 
m the Exhibition, and it 1s interesting to compare the 
old with the new patterns (3 
Side-tube rain-gauges of various diamefers are ex- æ 
hibited In this ınstrumert the water passes into the 
body of the gauge, and also intqa glass tube ın the front, 
and stands at the same level fneeach As the combined 
area of these tubes 1s very much less than that of the 
receiving surface, {he natural, depth of the rain 1s pro- 
portionally increased, and thus the scale 1g lengthened 
mM proportion—usually about eight or ten times—so that 
the quantity can be read off to hundredths of an inch 
The objection to this form of instrument 1s that the glass 
tube is lable to be burst by frost, and the record lost 
Messrs Negeetttgand Zambra exhibit a contracted 
float-gauge, the rece.ver of which contains a copper float, 
to the upper side of which a rod 1s attached When rain 
falls, the 10d is hfted, and, owing to the small area of the 
e . e e s. 


om FRS, an@ engraved in the firs 


+» | Marcu 12, 1891] T 


body of thé gauge as compared with that of the rim, the 
float nses about,e'ght tué& the natural depth of the rain 
Mr Symons shows Fleming’s rain-gduge, which 1s a 
very small fioat-gauge This pattern was formerly much 
used if Scotland, but ıs now nearly abandoned, because 
when the quantity of raut collected exceeds 2 inclees,, 
rain which ought to pass over the gauge 1s caught by the 
measuring-eod, and runs down itgnto the gauge = It was 
e also usually placed so nearly level with the groupd that 
qurface water occasiogally entered 
e Various* modifications of Moward’s rain-gayge are 
* exhibited _ Thjs pattern was designed by Luke Howard, 
teen of his “ Climate 
of London,” published in 1818 It simply consists of a 
funnel 5 inches inediameter, with a long, tube at the 
bottom, which fitg into the neck of a glass Bottle The 
area of the funnel is about eleven times that of the 
measurug-jar, so thgt minute measurements can easily 
begmade In 1850 a stone-ware bottle was substituted 
for that of glass, with the view of reducing the frequency 
of breakage Mr H H Treby modified this form of 
gauge somewhat by having rough divisions put upon the 
glass bottle, so that an approximate idea of the amount 
of fall might be obtained without the gauge being inter- 
fered with Mr Symons further modified this gauge by 
attempting to ‘protect the glass bottle with an outer 
cylinder having two slits ın it, so as to allow of inspection, 
as in Mr Treby’s gauge This gauge, however, had 
two faults, viz (1) the bottle did not hold enough , and 
(2) af ıt burst, the can, being pierced, could not save the 


. *æ water This gauge was subsequently so modified as to 


remove the above-mentioned evils, the bottle being 
larger, and the can water-tight 
*  Glaisher’s rain-gauge is 8 inches ın diameter, and has 
a bevelled rim and curved pipe The rim round the 
gage, about two-thirds of the way up, was designed to 
make a water-tight joint, so as to prevent any of the rain 
* gnside escaping by evaporation The same object was 
aimed at by the curved tube or inverted siphon, in which 
the last few drops of rain remained, and (until they dried 
upyformed a water-seal This gauge has subsequently 
been modified, by the substitution of a vertical rim (to cut 
the rain-drops) for the original bevelled one on which 
they would break, and by the substitution of a long 
straight pipe for the curved one, which was found to be 
frequently choked with leaves, &c 
In the autumn of 1864 the late Major Mathew under- 
took to provide a number of gauges foi the district round 
Snowdon , for that district Mr Symons provided gauges 


+ o 5 inches in diameter, with cyéinders rising 4 inches verti- 


cally from the edge of the cone of the funnel These 
are called “ Snowdon rims,” and funnels so provided are 
gradually displacing all othess, because they are so much 
better in tıme of snow A gauge of this kind in copper 
is nearly indestructible and independent of frost, because 
two vessels (one of glass and one of copper) must burst 
before the water can be lost Specimens of thigform of 
gauge, Symons’s Snowdon, are shown beth in copper and 
ın galvanızed ıron 

The Meteorological Office gauge, which 1s 8 inches in 

«ediameter, ıs generally regarded as the best gauge for 

ordinary observers to whom @st 1s not a primary object , 
it has all the good featuseg of the Glaisher and of the 
Snowdon patterns, and being of copper 18 very durable 

Several mountain rain-gauges are exhibited As these 
are for use m places wheig the rainfall is heavy, and 
where they can only be periodically examined, they are 
made to contain 40 or 50 inches of ran The rod is 
detached from the float (to avoid error from its inter- 
cepting the rain), and 1s only dropped into the cup when 
an observation has to be made ‘The istrument has ane 
outer cylinder to guard againstefrost, amd to facilitate 
emptying e 

The Manghester, Sheffield, ands Lincolnshire Railway 
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company, who fox many years past hfve had regular rain- 
fall observations made at about fifty of thei® stations, 
exhibit a specimen of the gauge they employ, which 84 
inches in diametei, also a map showing the sites of their 
rain-gauge stations, and specimens of their ferms and 
publication rag {iS 

Mı Symons shows a rfumbereof the opginal gauges 
which were employed about twenty-five years ago inethe » 
experiments carried out by Colonel Ward and others to 
deterntine (1) the effects of placing gauges at different 
heights above the giound, not (as had been done pre- 
viously) on buildings, but on posts, (2) to ascertain 
whether there is any difference in the indications of 
gauges 1anging ın diameter fiom r to 24 Inches, and 
including square ones of 25 and roo inches area, and 
(3) to test the effect of various receiving surfaces, such 
as tin, copper, glass porcelain, and ebqnite 

Among the othar old pattern gauges may be seen — 
Stevenson’s, which has the fim of the gauge brought to 
the level of the grofind, and 1s surroufded by a brush to 
avoid in-splashing , FitzRoy’s, ın which the amount of 
rain is ascertained by a graduated dipping tube which 
has a hole at each end, the old copper gauge, with square 
funnel, used at the Kew Observatory from 1850 to 1890, 
and the coffee-pot ratn-gauge—so called fiom its shape 

M: Symons shavs both the first and secend pattern 
of his storm gauges. These aye net 1etended for general 
use, but to enable observeis to watch the most nəapute 
details of heavy rain during thunderstorms Carefully 
attended to, they yreld information of the very highegp 
importance, both for architects and for engineers, as to ¢ 
the rate at which ram falls Waith one of these instru- 
ments ın London on June 23, 1878, rain was ascertaiped 
to be falling for 30 seconds at the rate of 12 inches an hour 

The earliest registering rain-gauge ıs probably that 
known as Crosley’s The area of this gauge is 100 
inches, and beneath the tube leading from the funnel there 
1s a vibrating divided bucket, when one compartmente 
has received a cubic inch of water, z ¢ oor mch of rain 
has fallen, the bucket tips, the dex advances on the 
first dial, and the other bucket begins to fill, and so on 
indefinitely Messrs Yeates and Son’s electrical self- 
registeling raim-gauge ıs simply a Crosley gauge, in 
which electrical contact ıs made at each turn of the 
bucket, and the index hand moved one division The 
advantage of this instrument 1s that the funnel may be 
placed in any exposed position out of doors, while the 
registering part can be fixed indoors e 

The Kew Committee exhibit Stutter’s registering rain- 
gauge, which has twenty-four collecting jars, one for each 
hour, and also Beckley’s self-recording rain-gauge, which 
is the pattern ın use at the Observatories in connection 
with the Meteorological Office, its funnel has a receiving 
area of roo square inches, and 1s provided with a lip 
1} inch deep, to retain the splashes The rain flows 
down into a copper receiying vessel, which, floating in a 
cistern of mercury, sinks and draws down with ıt a pencil 
which marks ona cylinder moved by a clock When the 
receiving vessel ıs full, a siphon comes into action and 
rapidly draws off the whole af the water, the vessel rising 
almost at a boung the action being recoyded by a vertical 
line on the cylinder Mr Casella shows the fcording 
portion of his self-recording gauge, which 1s another mode 
of effecting the same object 

MM Richard Frères, of Pari8,eexhibit two of their self- 
recording rain-gauges, which are very Ingenious instru- 
ments and promise to yield good results They are 
already at work at fnany stations’ on the €ontinerft, and 
to our own knowledge at four in thi€ country 

Several rain-gauges as used in foreign countries are 
includtd in the Exhibition Prof Mascart, of the Bureau 
Central Météorologyjue de France, has sent four spect- 
mens of gauges as used in France, and Dr Wellmann, of 
the Kon Preussisches Meteorplogisches Institut, Berlin, 
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has forwardgd the“first and second patterns of his rain 
and snow gauge (the latter of which 1s now used in the 
Prussian Meteorological Service), and also his gauge for 
measuring the density of snow Wild*s rain-gauge, as used 
m Russi and Nipher’s piotetted snow-gauge, as used in 
the United States, are also exhybited ° 
Among the mfscellaheous gauges may be mentioned 
the*marine rain-gauge, mounted on gimbals for use on 
board ship , Livingstone’s raen-gauge, with funnel 3 inches 
in diameter, as made for the lateDr Livingstone , tropical 
rain-gauge, with funnel 44 inches in diameter, and receiver 
large enough to hold 40 inches of rain , Colladon’s gauge 
for determining the temperature of hal, Sidebottom’s 
snow-melting rain-gauge , and Mawley’s snow-gauge 
Perhaps the largest rain-gauge that has ever been made 
1s that employed by Sir J B Lawes and Dr J H Gilbert 
on their experimental farm at Rothainsted , this has an 
area of one-thousandth of ag acre ‘The funnel portion 
of this large gauge ıs constructed gf wood bned with 
lead, the upper edge consisting of a vertical rim of plate 
glass, bevelled outwards The rain is conducted by a 
a tube into a galvanized iron cylinder underneath, and 
when this is full ıt overflows mto a second cylinder, 
and so on into a third and fourth, and finglly into an iron 
tank Each of the four cylinders holds 1aın correspond- 
“ing to half*an inch of depth, and the tank an amount 
equal to 2 inche® Eaqh cylinder has a gauge-tube 
attached, graduated to ooozimch Of course, this gauge 
itself could not be exhibited, but two of the collecting 


„gauge cylinders are shown, as well as a coloured view of 


the gauge 27 setu,drawn by Lady Lawes A coloured 
view of the Rothamsted drain or percolation gauges, 
drawn by Lady Lawes,1s also shown There are three 
drain-gauges, each one-thousandth of an acre area, which 
are used for the determination of the quantity and the 
composition of the water, percolating respectively through 
20, 40, and 6o inches depth of soil (with the subsoil in 
*its natural state of consohdation) Sir J B Lawes and 
Dr Gilbert exhibit a table giving the results of rainfall 
and drainage at Rothamsted for the twenty harvest years 
ending August 31, 1890 The annual means are as 


follow — 
Rainfall Drainage through soil Difference approximately 
(uncropped) = eviporation 
Jaws ee SS ews 
zom 4om 60 m 20 in goin fom 
in In in in In in In 
3029 » I438 31516 1361 1591 1513 1668 


The Exhibition also includes a number of evaporation 
gauges for determining the amount of evaporation from 
a free surface of water or from plants The Meteoro- 
logical Council exhibit von Lamont’s atmometer, and 
Wild’s, De la Rue’s, and Piche’s evapormmeters, Mr 
Casella shows Babington’s atmidometer, and an 8-inch 
pedestal evaporator Dr W G Black shows his floating 
rain-gauge and evaporating cap for use on ponds, and 
Mr W H Dnines exhibits the apparatus used by the late 
Mr G Dines for measyring evaporation Mr Symons 
shows the following from the series of evaporators con- 
structed under the Superviswon of Mr Rogers Field, and 
used in experiments at Strathfield Tusgiss about twenty 
yeais afo, viz Fletcher’s, Watson’s, Muller’s wet-sand, 
tin, tin with overflow, Casella’s can and bottle, also 
Field’s hook gaugg, used, for determining the depth of 
water evaporated from*the large tank, 6 éeet square and 
2 feet deep, which was used as the standard wherewith 
the foregoing and some other forms of mstrument were 
compared The Cambridge Scientific Instrument Com- 
pany exhibit a self-r@cording evaporimeter, designed for 
use with growigg plants in a botanical laboratory , and 
MM Richard Fréres%how their self-recording evapération 
gauge for use with either water or plants . 

Several mew instruments are also shown in the Exhibi- 
thon, among which may bẹ mentioned the following — 
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Latham’s self-recording apparatus for ‘wellse rivers, and 
reservoirs , Dines’s and Muniw’e helicoid and Robinson's 
anemometers, and helicoid an-m@ter, and Richard 
Frére’s statoscope (which is a very sensitive atmospheric 
barometer) and anemo-cinemograph Mr Clayden ex- 
hibits a small and large camefa for meteorological photo- 
graphy, showing a simple method of attaching a mirror 
of gblack glass for photographing meteorological pheno- 
mena , The Kew Committee exhibit the frame? designed 
by General Strachey and Mr Whipple for measurin 
cloud pictures for determining tle height and dift &f 
clouds 

The Exhibition also infeludes a large nifinbar of photo- 
graphs illustiating meteorological phenomena, &c, as 
well as a number of maps and diagrgms showing the dis- 
tribution gf rainfall ovef various parts of the world 

The Exhibition will remain open till Thursday, the 19th 
Instant WILLIAM MARRIOTT 
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THE PTOLEMAIC GEOGRAPHY OF AFRICA. 


AT the meeting on Monday of the Royal Geographical 
Society, Dr H Schlichter read a paper on “ Ptolemy’s 
Geography of Eastern Equatorial Africa” Ptolemy, as 
a geogiapher, has received very different treatment at 
different times at the hands of his critics * At one time iL 
was the fashion to sneer at the industrious Alexandrian 
geogiapher as entirely untrustworthy, as a mere imagina- 
tive arm-chair geographer, without critical discrimination. 
That Ptolemy was an arm-chair geographer no one denies, 
but in geography, at least, ıt should be remembereg that 
the looker-on often sees most of the game Basing his 
system on that of his predecessor, Marinas of Tyre, Ptolemy 
seems diligently to have collected the itineraries of all 
travellers that came within his reach, and his position at 
the great port of Alexandna was highly favourable gor 
work of that kind Of course his methods were faulty, his 
fundamental data erroneous, and the observations with, 
which he had to deal often of the vaguest kind Still, 
when all due allowance 1s made for these drawbacks, 
there is no denying that Ptolemy’s map of North-Eastern 
Africa bears a wonderful resemblance to reghity—just the 
resemblance that might be expected ın the infancy of 
cartography, before the invention of instruments of pre- 
cision, and ere travellers had learned to make good use 
of their eyes Recent discoveries in Central Africa have 
attracted increased attention to the geography of 
Ptolemy, and make one wonder how he came so near 
the truth It has been recently attempted by Dr Meyer 
(who ın this case 1s merelyethe mouthpiece of Mr E G 
Ravenstein) to show that Ptolemy’s knowledge of East 
Afiica did not extend beyond Abyssinia , that his Nile 1s 
simply the Abyssinian Riverg and his lakes the lakes of 
thatcountry, projected downwards, to suit later knowledge, 
into the heart of Africa However that may be, Dr 
Schhchter, in his paper, gives the result of an ingenious 
method@idopted by him to test Ptolemyjs accuracy, and to 
prove thgt he mast have somehow obtained information 
about the lakes which we now know give ongim to the 
Nile, and about the snow-clad mountaing that cluster 
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round them, and which are all that remain to us of thee 


once famous Mountains ofthe Moon that extended hke 
a barrier across tne ee Afte: discussing Ptolemy’s 
cartographical fhethdls, and raking allowances for his 
error as to the length of the degree (600 instead of 500 
stadia), Dr Schhehter’s modas operandi is as follows — 

1 Yo look for the basis on the coast which Ptolemy 
used in order to fix the position of this part of Africa, 
and to eliminate his error of geographical latitude 

2 To reduce the positions of his points to modern 
‘graduation 

3 But in alPother respects to leave the distances from 
the basis of the map intact gvith the exception of the 
itineraries round the Vactoria Nyanza ° 
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Dr Scltlichterrightly takes the Rhapta of Ptolemy and his 
Periplus as the Genfral point of his calculations Besides 
Rhapta, Ptolemy mentionsa promontory called Rhaptum, 
and a siver called Rhaptus The “metropolis of Rhapta” 
must have been somewhat anland, but Dr Schlichter bas 
no difficulty in identifying the Pangani River with the 
Rhaptus, and Ras Mamba Mku, a cape to the south of 
Zanzibar *as Ptdlemy’s Rhapturm’ Taking this as his 
starting-point, and making due allowance for Piblemy’s 

,iustakes eas to tMe length of the degree, Di 
» Schlichter measures off with his*compasses the distances 


æ given by Rfolefny, and in this Way identifies most of the 


# the south of Mount Kenia 


places in East Central Africa mentioned by Ptolemy with 
well-known places ofthe present day He measures off, for 
the sake of minute accuracy, his @:stances n? millimetres 
He has constructetl two maps—one based merely on Ptole- 
maic data and another showing the latest knowledge the 
comnciderices are striting In this way Dr Schhichter 
id@hiified the coast places marked by Ptolefhy with such 


the towns of Brava, Marka, Magdishu, Warsheikh, and 
other places Applying the same method to the positions 
in the interior given by Ptolemy, Dr Schhchter identifies 
Ptolemy’s Eastern Nile Lake with the Victoria Nyanza , 
the circle, with.Rhaptum as the centre and the position 
given by Ptolemy ın the interior as the other end of the 
radius, cuts the south-east shore of Victoria Nyanza 
Following the same method, Dr Schlichter finds that the 
position given by Ptolemy for the eastern end of the 
Motintains of the Moon coincides with a point a little to 
Agam, in a similar manner 
he identifies the Western Nile Lake with Lake Albeit or 


* e Lake Albert Edward, the western end of the Mountains 


of the Moon with Ruwenzor, and the confluence of the 
two rivers which form the Nile with the place where the 
Sofherset Nile flows into Lake Albert 

These instances are sufficient to indicate the method 
followed by Dr Schhchter, and its success in identifying 
the positions given by Ptolemy with features which we 
knogy now really do exist In the subsequent discussion, 
Mr Ravenstein endeavoured to prove that Dr Schlich- 
ter’s method Was entirely misleading, even although he 
admitted that the position adopted for Rhaptum was ap- 
proximately correct Mr Ravenstein’s arguments cannot, 
however, be regarded as convincing , and although we 
aie not interested in upholding Dr Schlichter’s position, 
still we think that, ın justice to Ptolemy, and ın the 1n- 


Well-known places as Melinda, the mouth of the Tana 


e Serious consideration. . 





CARL JOHANN MAXIMOWICZ 


(CARL JOHANN MAXIMOWICZ, who died at St 


Petersburg on February 16, after a few days’ illness, 
was born at Tula in 1827 He went early to St Peters- 
burg, where he was brought up at the St Annensfhule, a 
renowned German Lutheran College In*1844 hf#left the 
Russian capital for the University of Dorpat After 
completing his studies, he was appointed duector’s assist- 
ant at the botanical garden of Dorpat, a post he held until 
1852, when he was made Conservator of the Imperial 


Botanical Garden at St, The following 


Betersbyrg 


« year he set out on a voyage around the world on board 


the frigate Dzaza, his chief task being to make acquisi- 
tions of living plants for the Botanical garden at St Peters- 
burg The D&za visited Rio de Janeiro, Valparaiso, and 
Honolulu But when war was declared by the Western 
Powers against Russia, she was compelled to call at the 
nearest Russian harbour, De Castries, on the coast of 
Mantchuria, at that time the youngest, and scarcely an 
organized, Russian colony Maximowicz had to leave 
the fngafe, awd decided at @nce to go up the River Amur, 
and to explote its banks and the adjoiing country, which 
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was then httle Rnown Though furnished with only 
limited means, he carried out his task under greatediffi- 
culties and severe privations in a very successful manner 
He returned to St Petersbyrg by way of Siberig in 1857 
The next two years he devoted entirely to the working 
out of h& “Prmitize Floræ Amyrensig Versuch emer 
Flora des Amurlandes;’ a thick quarto Volume, which 
appeared in 1859, and contained a full enumeration of his. 
botanigal collections, and a fhast clear exposition of the 
general physical features*of the country visited by him, 
and particularly of its phytogeographical character ïm- 
mediately after, the full Demidoff Prize was awarded to 
him in acknowledgment of the excellence of his work 
At the same time he was directed to proceed again to the 
fa: East In 1859 and 1860 he travelled in Mantchuria , 
in 1861 he visited ¢he island of Yesso, 1862, Non, 
1863, Kiu-siu He returned to Europe by the sea-route in 
1864 It was then that hefirst visited England He 
was at that time 1 a bad state of.health, in conse- 
quence of an obstinate fever he caught in Japan, and 
from the effects of which he suffered from time to 
time throughout his hfe In 1869 he “vas appointed 
Botamecus Primarius at the Imperial Botanical Garden 
at St Petersbuty, and he was a Fellow of the Imperial 
Academy of Science from 1864 Consequenfly he was 
also entrusted wit the duection of the Herbarium of 
the Academy After 1866 h@ published many contri- 
butions to the flora of Eastern Asia ın the Mémorres and 
the Bulletins of the Academy, the most important being 


a monograph of the 1hododendions of Eastern Asia, thé’ ¢ 


“Diagnoses breves Plantarum Novarum Japonie et 
Mandshuria, Dec 1-xx ”, the “Diagnoses Plantaium 
Novarum Asiaticarum, 1-vu,” &c It was in the latter 
that he began to work out the laige and exceedingly 1m- 
portant collections made by Prjevalsky, Potanın, &c, 
in Central Asia In consequence, however, of the 
extieme thoroughness of his work, and his highly , 
critical method, combined with overwhelming official 
duties, the first parts of these important works did not 
appear before the end of 1889 These are the “Flora 
Tangutica” and the “Enumeratio Plantarum hucusque 
in Mongola, &c, Lectarum,” each comprising only the 
Thalanufloree and the Disciflorz of the collections A 
general review of the phytogeography of Central Asia, 
founded on the collections of Pryevalsky and other 
Russian explorers, however, was submitted by him to the 
Botanical and Horticultural Congress at St Petersburg, 
1884., 1t ıs a model of lucidity of style and arrangement 
Now, we fear, these two works, so comprehensively planned, 
will proceed no further, although Maximowicz’s pre- 
parations for the remaming parts were considerably ad- 
vanced and a large number of most beautiful plates are 
ready for press But we look in vam for the man in 
Russia who could take up the work Russia was so un- 
fortunate as to lose her great explorer by sudden death 
at the very moment when Re was setting out to gather 
new laurels, and now his most famous interpreter has 
breathed his last not less unexp&ctedly Deeply as we 
must regret that he was not geimuitted to finish his work 
himself, one thing Js certain—that whatever he completed 
willlast He was of a noble, high-minded ‘nature, @ highly 
cultivated schola: ın almost every branch of learnjng, and 
a gentleman ın the truest sense of the word 
e 
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e NOTES. * e : 

THE next crdinary general meeting of the Institution of Me- 
chamecal Engineers will be held on Thursday ewening, the rgth, 
and Friday evening, the 2oth, at 25 Great Geoige Street, 
Westminster ‘he ch&n will be taken by the President, Mr 
Joseph Tomlinson, at half-past seven pm on efch evening 
The following papers will be read And discussed, as far as time 
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permits —[ough report of the Research Comfnittee on Friction 
experggients on the friction of a pivot-bearing On recent trials 
of rock drills, by Mr, Edward H Carbutt, past President, and 
Mr Henry Davey, of London 





e e 

THE annual general meeting of the Linnean Societof New 
South Wales ws held on “January 28 Dr J C Cox, Vice- 
“President, delivered the annual address Pointing out that 
Australia offered an unrivalled Opportunity of working up com- 
pletely, and under the most favourable circumstances, the flora 
and fauna, especially mteresting ın itself, of one of the great 
tracts of the globe, he inquired how it was that with such a 
splendid harvest still waiting to be gathered in spite of all that 
thad been accomplished, the number of workers was relatively 
so fewe He attributed the slow increage mn the number of 
enthusiastic naturalists partly to defective educational methods 
which left children blind to tlhe beauties and attractions of 
Nature , partly to the.want of descriptiveecatalogues, and well- 
illustrated hand-books, written from the Australian stand-point , 
and partly to the very slender inducement to young men in 
Australia to qualify themselves for the serious pursunt of science 


AT Oxford, on Tuesday, Convocation voted fhe sum of L150 
‘per annum foe three years for a scholarskip to be held by a 
student in the Marine ®iolmgica} Institute at Naples 


e 
THE General Board of Studies at Cambridge has recom- 


„mended the appointment of a Demonstrator ın Palæobotany in 
*the department of geology , 


Last week Mr Leon Warnerke dehvered before the Photo- 
graphic Society of Great Brita a lecture on a simplified 
photo-collographic process Instead of a glass or metal plate, 
as is usual in the collotype process, Mr Warnerke makes use 
of a gelatine film supported upon vegetable parchment He 
Yemonstrated the method of sensitizing and drying the film, 
explamed the process of printmg, and passed round specimens for 
mspection before and after printing and after washing with water, 
He then demonstrated the method of printing, and showed its 
application to wood engraving, to canvas, and to the decoration 
of china and porcelain The walls of the room were hung with be 
tween two and three hundred examples of collotype printing sent 
for exhibition by the Autotype Company, the London Stereo- 
scopic Company, and Messrs Bemrose and Sons, of Derby, 
“Waterlow and Sons, Rommler and Jonas, of Dresden, L 
Rouillé, of Pans, F Thevoy and Co, of Geneva It was 
announced that the exhibition would rensatn open for a month 


THE first electrical launch ever built for the English Govern 
ment was sent off the stocks mto the ‘Ihames at Messrs Wood- 
house and Rawson’s yard, near Kew Bridge Station, on Tuesday 
afternoon The Zvectric, as the pinnace ıs called, 1s to be used 
for the conveyance of troops betwe@n the dockyards of Chatham 
and Sheerness The Dazly News describes the motion of the 
boat as ‘delightfully sméoth—the very poetry of motion ” 
With her forty fuily-equipped sogdiers, she can run at a speed of 
eight knots an houy A single charge of electricity enables her 
to run for*ten hours 

As various enoneous statements have been made with regard 


to Dr Nansen’s Arctic expedition, the Zzmes gwes the followmg 
account of what has actually been arranged Dr Nansen’s 
desire ys to leave Norway gn Febiuary 1892, but it is doubtful 
whether the speclal vessel which is being built will be ready by 
that tıme Outside of Norway not a farthing has been contri- 
buted by anyone® The expedition is purely Norwegian, and 
wll remain so The Norweg.an Government contribute 200,000 
kroner , King Oscar, 20,000, twelve private individuals (all 
Norwegians except one Englishman who has lived in Christiania 
for many years), 90,000 10 all, 310,000 krgner, equal to 
NO III5, VOL. 43] . E 
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£17,200 That, Dr Nansen beligvgs, will be sufficidht The 
ship, of course, 1s being specially constructe@ for the peculia con- 
ditions which exist between the New Siberian Islands and the 
Pole Dr Nansen will be accompanied by probably not more 
thaw eight young men, all as stalWart and strong m physique as 
himself, and all equally confident of success 


. e 
AT a meeting of the Réyal Botanic Society of L$ndon on 
Saturday, a report by Mr Lecky was yead, giving a summary 
and digest of the sun record y*the Gardens during th® year 1890, 
showing the peicentage of each month As compared with the 


returns for the previous year, this shows an increase fi 56 hours ba 


of bright sunshine, a result due to the latter half of the year (the 
earlier months being compamatively sunles$ The total recorded 
for the year Smounts to 1092 hours, as agains® a possible total of 
4455 hours A noticeable feature was the predomws>ce of 
afternoon sunshme, due, it seems,’ to the*position of the Gardens 
in the north-west of London, and the difficulty the sun has m, 
piercing the smoke and mists from the eastern districts as it rises 


Not the shghtest trace of sunshine 1s recorded as having occurred 
during December 


A propos of the recent severe weather, La Nature has a 
representation of an ice colonnade, made tear Rheims in 
January, which 1s about 14 feet high, and bends ın half circle 
round an ice figure of Father Chnstmas M Caron describes 
a peculiar kind of ground ice found in riveis in the Jura region 
In clear cold mghts crystals form at the bottom, and riseein 
groups to the surface They consist of small needle? and 
lamelie of ice held by mutual attraction, but not adherent ‘to 
each other 
sometimes cause much inconvenience thus they accumulate and 
stop water-wheels , or, rapidly collecting on a dam, they mgy 
cause flooding M Frange: (an Alsatian engineer) points out 
that all circumstances unfavourable to 1adiation from a river 
bed, are also against formation of ground ice, which is rarely, if 
ever, met with m a stream that 1s muddy or too deep, so as not 
to transmit the heat-rays, or where the motion is sluggish 
enough for surface ice to fom, and for gravel atthe bottom to 
be covered with sediment At the sluces nea Maigrange, 
according to M Cuony, ground ice forms about the non work 
largely used in the sluices, and ıs got ud of by heating the 
upper part of the structure with wood fires M Cuony pro- 
duced ground ice experimentally, by cooling an iron bar 10° 
to 15° below zero C, and plunging it in cold water, thus 


ilustiating the part played by the piles of bridges * 


THE Report of the Smithsonian Institution for 1888 (Wash- 
ington, 1890) contains zvter alm a review by Prof Cleveland 
Abbe on “Recent Progress in Dynamic Meteorology,” giving 
a brief, but carefu!, summary of the most important works which 
have appeared up to December 1888, on the movements of 
storms and the gengral motions of the atmo@phere The works 
summariz¥l are classified under the following heads (1) 
laboratory experiments on fluid motion , (2) statistics of actual 
storms , (3) theoretical hydrodynamics applied tPthe motion of e 
the aw , (4) thermodynamics @f atmospheric phenomenon , (5) 
prediction of storms and weather, «The author considers that ıt 
1s generally conceded tat meteordlogical phenomena, at least 
those which depend on the motions of the atmosphere, are too 
difficult to be unravetled at preset, although much progress has 
been made during the last few years His sumfary will be a 
good guide for persons wishing to study the science 


THE Royal Meteorological Institute of the Netherlands has 
published a work upon the tides off the Dutch coast, based on 
the observations of fhe fight keepers on the various banks, 
showing graphically the ayerage tifhes of the turnuez of fhe tides, 
and also the means of sea temperature at and below the surface, 
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deduce@ from hourly obs¢gvgtions. The mean annual tempera- 
ture of the arr 1s‘shg’tly lower than the sea-surface temperature, 
but in some months the reverse occus, and the temperature at 
depths of 5 and 10 fathoms differs very slightly from the sea- 
surfacegtemperature Tiıderips are most frequent in Apral, 
during the first four days of full and new moon, while the least 
number gctur in-January With æ strong south-west wiri, the 
tide runs eight miles an hour ° 


WE lefn from the Ocsterrbightsche botanrsche Zertschrift 
that Herr H gLede: has undertgken a three years’ zoological 
and botarffcal expedition to Siberia During the first year he 
proposes to visit the funka and Sayan mountains to the south of 
Irkutsk, m the secdfid year he will follow tħ@e course of the 
On-op into Trangbaikal, and during the third® year he has 
plaaead.a visit to the upper course of the Amur and Argun m 


° 
THE editors of the Botamısches Centralblait, finding ıt ım- 

Possible to keep pace with the ever-ncieasing mass of botanical 
literature, have arranged for the publication of Bezhefte, of which 
it 1s mtended that seven, of eighty pages each, shall appear 
annually, with only a moderate increase in the annual subscription 
By this means at 1s hoped that the delay which has hitherto 
occurred in the 2 észenzés of important botanical papers may 1n the 
“future be avoided The first of these supplements has appeared, 

and contains notices of several English papers which have 

appeared in the Annals of Botany and elsewhere 


TEA at £10 12¢ 6 per pound ought to have very special 
qualities A small parcel of Ceylon tea, from the Gartmore 
Estate, was sold at this price at the London Commercial Tea Sale 
Rooms on Tuesday The tea is composed almost entirely of small 
“golden tips,” which are the extreme ends of the small sucen- 
lent shoots of the plant 


THE new number of the Journal of the Institution of 
Electrical Engineers (No 91) contains the Presidential address 
of ‘‘Electneity in Transitu,” delivered by Prof Crookes on 
January 15 [here are also papers on ‘‘ Electric Lighting from 
Central Stations,” by General Webber, and on the ‘Early 
History of the Telegraph in India,” by Mr P V Luke 


THE use of oi] at sea continues to be regarded by experienced 
masters of vessels as an excellent means of protection in stormy 
weather A number of recent reports on the subject, printed 
m America, afford striking testimony to the efficacy of the 
method Captain Rogers, Br s $ Congo, for instance, writes thus 
—‘* Left Liverpool, January 18, 1891, for New York , arrived 
February 8 At4am, February 4, 1t was blowing a hurricane, 
ship taking some very heavy seas aboard Put her before the 
wind, stopped the engines, and put an oil-bag out on each 
quarter Ship rode out the hurricane splendidly, and without 
shipping any water whatever” Chief Officer Miller, Am brig. 
Marena, writes —‘* During the gale which b@gan on /nuary 10, 
lat 32° 56' N , long 75° 20’ W , and ended on January 12, lat 
34° 40°°N , long 74° 45’ W , wind from south to west-north- 
west, the vessel was hove-to anda hemp-canvas bag was partly 
filed with oakum, saturated with fish o11 The bag was re- 
plenished every two hours, sng was allpwed «o just dip into the 
sea from the lee quarter The oil was used for twenty-four hours, 
and as the vessel lay qute egsy and shipped no heavy seas ıt 
proved a greatsuccess The captain 1s always provided with a 
full supply of fish o1l (which he considers the best), and all 
appliances for instant use ” Captam Leseman, Br ss Afi anda, 
reports —‘‘ Used oil with most excellent effect in the gale en- 
countered on December 1, 1890, between St John’s and Halifax, 
The oil was a combination of kerosene "and linseed, and was 
used frof thapclosets forward®and from bags on each side amid- 
ships Wavts would come bearimg down in the direction of the 
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steamer as though to crush her, but they no sone reached the 
oul than they rolled harmlessly past To its use we Wwe our 
lives and the safety of the ship.” 


. e 

SomE interestisg remarks on squirrels are made by various 
writers in the current number of the Zoolegust, Itis often said 
that squirrels are torpid during winter, but there is noe really 
sound evidence for this view Mr Masefield, writing from 
Chedtile, Stafford, says -e-‘ I h&ve seen squirrels abroad oñ fine 
days in, I think I may say, every one of the winter months , and 
while pheasant-shooting near here on a sunny day (January 6 
last), which was about the middle of the most severe frost we 
have had for many years, with several inches of snow on the 
ground, I saw a squirrel jumping from tree to tree, before the 
beaters, in the mostdively condition” Mr Blagg, als writing 
from Cheadle, hag ‘‘frequently seen squirrels abroad in the 
middle of the winter, when there has been deep snow on the 
ground and a keen fost in the ar” “Y remember,” he adds, 
“once seeing a squirrel abroad during a severe storm of sleet 
and rain in winter-time, and he appeared to ġe not at all incon- 
vemienced by the rough weather” Mr Blagg’s idea 1s that the 
squirrel probaly does sleep a good eleal more ım winter-time 
than ın summer, as do many other wild animals, but that he has 
to be continually waking up and kes nourishment The 
period of reproduction is unfavoflrable to the notion of ag almost 
complete state of torpidity The editor of the Zoologist records 
that he has notes of ‘‘ finding newly-born squirrels on March 21 
(three young), April 9 (three young), April 26 (four young), and 
Apmil 29 (two young) Those found at the end of March and 
beginning of April were naked and blind, those taken at the 
end of April were about three parts grown ” According to the 
editor, “f the old squirrels, ın case of danger, remove the young 
from the nest, or ‘drey,’ to some hole in a tree, whither they 
carry them one by one ın the mouth, just as a cat carries har 
kitten One of the prettiest sights in the world 1s to see an old 
squirrel teaching a young one to jump ” 


Ir has been recently shown by Dr Marcet (Arch des 
Sezences) that different persons respire different volumes of air 
to furnish to the body the oxygen required, and to yield a given 
weight of carbome acid Thus, to produce one gramme of 
carbonic acid, three persons were found to need, on an average, 
9 29, 10 51, and 11 30 litres of air respectively The first was 
23 years of age, the third 60, and no doubt the les? the air re- 
quired for a given combustion, the better the conditions of 
respiration The inflgence of food on formation of carbonic 
acid in the body begins ın the first hour after a meal, and m- 
creases for two or three hours, the period of maximum respira- 
tion of CO, varying m this time After a certain time, the 
weight of CO, eapired decreases more rapidly than the required 
volumes of air decrease The influence of local variations of 
air-pressure appears in less air being needed, for a given amount 
of CO,, with low pressures than wth high, but the degree of 
the influence varies in individuals 


AS ıt ıs possible that circum#fances may arise during the neat 
few years which may make it desirable to “ay dow» a cable to 
the Andamans, the Meteorological Reporter to the Government 
of India has, according to the Indian press, recorded his opimion 
that ıt 1s almagt absolutely nece$sary for the waining of the 
Bengal and Madras coasts that such a cable should be laid, and 
that he believes it to be almost essential to the proper and com- 
plete protection of the Burmah coast g Obser€ations from Port 
Blair would rarely give earlier information of the commencement 
of disturbed weather in the Bay than gy shofvn by the present 
battery of stations round the Bay They would, however, gn 
the majority of cases? give earher defimte information as to fhe 
storm in process of formation, whether it was a feeble or powerful 
one, or of small or large extent hey would also enable the prob- 
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able path of @he Storm to be determined with greater certainty 
than c&fi be done under the present arrangements Telegraphic 
communication to Port Blair would henee tend to make the 
work of stornf-warning more exact arl trustworthy, and enable the 
Meteorological Department to state, with greater certaiaty than 
at present the prbable pati? or mtensity of storms approaching 
fhe Béhgal and Madras coasts It would also give certain and 
stromag indications of the formaidn of storms in the Andaman 
Sea, and enable the Department to warn the Burmah coast more 
efficiently than at present 


Pror DuBois, of Berne, has been lately studying the physio- 
logical action of electric currents and discharges (A7ch des 
Sczences), and he has some interesting observations on the 
human @ye, which, it 1s known, has lumingus sensations under 
the action of galvanic currents Sudden vayations of intensity, 
especially at making and breakfrg the cucuit, produce such 
flashes With a moisténed plate at the nape of the neck, and a 
pad on the eye, a slight flash was cistinctly peiceived even with 
a Leclanché cell o§about 1 20 volt, and measuring in the gal- 
vanometer 4/100 of a miuliampere Raising the intensity to five- 
tenths, the observer couldtell which pole was applied to the eye 
On the other hand, the retina responds much less readily to dis- 
charges from condensers or mduction coils ® Not till a capacity 
of o 033 microfarad and a tens®n of 21 volts was reached, was 
a true retinal flash perceived , and not even with Io microfarads 
were the durable sensations characteristic of the two poles pro- 
tluced The retina reacts to quantity 


AN important new mineral, titanate of manganese, MnT10, 
isomorphous with the well-known titanate of iron or titanic iron 
ore, FeTi0,, has been discovered in the neighbourhood of 
Harstigen by Dr Hamberg, and 1s described by him ın the cur- 
rent number of the Geol Foeen 2 Stockholm (12 Band, 598) 
The crystals were found embedded in calcite, and were readily 
isolated by removing the latter by means of dilute hydrochloric 
acid, the titanate of manganese being but very slightly attacked 
by acids They were of tabula: habitus, and possessed an ex- 
ceptionally brilliant metallic lustre of a deep red tmt In thin 
sections the colour 1s seen to be orange-red, and ıs not pleochroic 
When ground to powder a yellow ochre 1s produced, possessing 
a slight tinge of green The crystals are as hard as apatite, and 
have a specific gravity of 4 537 They consist of almost pure 
manganou? titanate, containing 50 49 per cent of titanium di- 
oxide and 46 92 per cent of manganous oxide Like titamiciron 
ore, the crystals belong to the rhombohgiral-hexagonal system, 
the basal plane (0001) being the principal face, upon which the 
crystals aretabular The edges of the tables exhibit faces of the 
negative rhombohedron (0221), and the deuteroprism (1120) 
The angle of the rhombohedron 1s very near that of titanic iron 
ore, and if the ratios of the axes of the two compounds are com- 
pared the similarity is very striking indeed In the case of 
titanate of iron æ ¢=1,1385, and in the new mineral 
a c= I 1369 Indeed, the isomorphism is even more com- 
plete, for titanic iron ofe 1s not @nly rhombohedral, but 1s also 
tetartohedgal , and@a study of the corros.on figures produced by 
boyling hydrochloric acid upon the basal plane of titanate of 
manganesé shows that this mineral is likewise tetartohedral The 
optical properties of the negyemineral are also rather remarkable 
The iefiactive index of the ordinary ray fo. sodium light is no 
less than 2 4810, almost as high as the refractive index of the 
diamond, for th@extraordifiary ray somewhat less, 2 21 The 
dispersion is likewise lafge, the respective indices for the hthum 
red and thallium green rays being 2 44 and 2 54 respectively 
The crystals ‘cleave readily parallel to the rhombohedfal and 
pusm faces Dr Hamberg gives the name pyrophanite to the 
mineral H@ ıs of opmion that specular iron ore, hematite, 
Fe,O3, which he writes FeFe®,, is also truly isomorphous with 
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pyrophanite, and this assumption isgcgrtaimly supporte by the 
similarity of the» axial ratios, those "of “hematite being 
@ ¢=1 1359 Theruby and sapphire, AlO, may perhaps 
also be included ın the series, for their axial ratios are almost 
identcal with those of pyrophanite®a ¢=1 1363 Hgmatite, 
crystallized alumina, pyrophanite, and titanic iron ore, would 
thus form an isomorphous segies with gradually ascemqing axial 
ratios ° 


THE additions to the Zoologgcal Societf’s Gardens guring the 
past week*mclude a Serval @eis serval 9) from East Africa, 
presented by Mr D Wilsor®, two Red-backed® Weaver Birds 
(Quelea sangutnty osts ts) from West Afriaa, presented by Mrs 
Hastings , a White Frog (Rana temporaiga, var ), British, pre- 
sented by N° W. Hanna ord, a Rhesus Monkey (Afacacus 
Ihesus 6) from India, a West African Python (Python* sebe) 
from West Africa, deposited , a Snow g-eopard (Fea inea) 
from the Himal@yas, a Collared Peccary (Dzeotyles tajagir @ ) 
from South Ameca, two North American Turkeys (Meleag ise 
gallo-pave § 2) from North America, six Shore Larks (Otocorys 
alpestits), British, purchased , a Yellow-footed Rock Kangaroo 
(Petrogale xanthopus $), born in the Gardens 





OUR ASTRONOMICAL COLUMN $ 


PHOTOGRAPHIC SPECTRUM OF THE SUN AND ELEMENTS 
—The Johns Hopkins University Circular, No 85, issued last 
month, contains Piof Rowland’s report of progress in spectrym 
work The spectra of all known elements, with the exception 
of a few gaseous ones, or those too rare to be yet obtained, have 
been photographed in connection with the solar spectrum, from 
the extreme ultra-violet down tothe D hne and eye-observations 
have been made on many to the limit of the solar spectrum A 
table of standard wave-lengths of the impurities in the carbon 
poles extending to wave length 2000, has been constructed %o 
measure wave lengths beyond the hmits of the solar spectrum. 
In addition to this, maps of the spectra of some of the elements 
have been drawn up on a Jarge scale, ready for publication, and 
the greater part of the lines in the map of the solar spectrum 
have been ident'fied The followmg rough table of the sdlar 
elements has been constructed entirely according to Prof Row- 
Jand’s own observations, although, of course, most of them have 
been given by others — 


Elements in the Sun, arranged according to Intensity and the 
Number of Lines ın the Solar Spectrum 


According to intersity According to number 





Calcium 
Iron 
Hydrogen 
Sodium Niobium 
Nickel Palladium 
Magnesium Neodymium 
Cobalt opper 
Sılıcon Zinc 
Aluminium Cadmium 
Titamum Cermum 
Chromium. Glucinum 
Manganes# Germanium 
t 


Ziırcomum 
Moly bdenum 
Lanthanum 


lron (2000 or more) 
Nickel @ 

Tranum 
Manganese 
Chromium 

Cobalt 

Carbon (280 or more) 
Vanadium 
Zirconium 

Cenum 

Calcium (75 or more) 
Scandium 
Neodymium 
Lanthanum 

Yttrium 

Niobium 
Molybdenum 
Paliadium 


ry 
Doubiful Eyments, 


Indium, Osmium, Platinum, Rititenum, Tantalum, Thorium, 
Tungsten, Uranium 


"Not ın Solan Spectrum 


Antimony, Arsenic, Bismuth, Boron, Nitr@gen, Cæsium, 
Gold, Indium, Mercury, Phosphorus, Rubidium, Selenium, 
Sulphur, Thallium, Praseodymium 


« With respect to these tables Prof Rowland adds :-—‘‘ The 
substances undeythe head, of ‘ Not ın the Solar Spectrum,’ are 
often placed there beCause the elements: have few strong lines 
or none atallin the hmt of the®solar spectrumewhe®& the arc 
spectrum, which I have ‘used, 1s employed Thus boron has 
Cd 

so S 


Magnestum(zo or more) 
Sodium (rz) 
Silicon 
Strontium 
Barnum 
Aluminiunt (4) 
Cadmium 
Rhodium > 
Erbium 
ae o 

opper (2 

ilver (2) 

Jucanum (2) 
Germanium 
Lead (1) 

ead {r e 
Potas@im (1) 


Strontiun a Rhodu 
Vanadium ® Silver 
Bartum Tin 
Carbon Lead 
Scandum Erbium 
Yttrium Potassium 
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only twoestrong lines at 24% Again, the lines of bismuth are 
all compound, amd sæ too diffuse to appear in the solar spectrum 

Indeed, some good reason generally appears for their absence 
from the solar spectrum Of course, there is little evidence of 
their absence from the sun itgelf, were the whole earth heated 
to the tamperature of the sun, its spectrum would piobably re 
semble that of the sun very closely ” 

The powerful 1y stiument used at Baltimore for photographing 
spectra, dhd the measuiing engine constructed to fit the photo- 
graphs so that its ieadings yive the , wave-lengths of lines 
“directly wethin 1/100 8f a divison on Angstrom’s scale, give 
the foregoing results a weight supeMor to many others published 

° 


e 

A VARBLE NEBULA —Mr Roberts has recently shown that 
the nebula in Andronrfeda 1s variable (Monthly Notices RAS, 
January 1891) ‘Prawious to thi the only pebula whose 
variability could be accepted as proved was N.@C 1555, in 
the censtellation Taurus, discovered by Dr Hind on October 11, 


EAD (ete observed by D’Arrest four times in 1855-56, but 
hich has since beef looked for in vain by a number of 


ronomers 

In Comptes rendus for March 2, M Bigourdan has a com- 
munication on the variability of a nebula, N G C 1186, situated 
near Algol Sır William Herschel discovered this nebula in 
1785 (Phil Trans , 1789, p 247) Sir John Herschel observed 
it m 1831a(Phil Trans , 1833, p 376), but Lord Rosse looked 
for ıt without success in 1854 and 1864 (Phil Trans, 1861, 
P 745, and Trans Roy Dub Soc, vol u 34) On 
November 8, 1863, D’ Arrest could not see the nebula, although 
he looked forit assiduously and the atmospheric conditions were 
most favourable He therefore concluded that the object did 
not exist (‘Siderum Neb ,” p 56) M Bigourdan finds that the 
nébyla is again visible ın the position indicated by the two 
Herschels, viz RA zh 54m 20s, Decl + 42° 10’, he having 
observed ıt on January 31 and February 26 of the present year 
It 1s difficult to believe that this object could have escaped the 
scrutiny of Lord Rosse and D’Arrest in 1854, 1863, and 1864, 
hence the variation is probably real, and merits the attention of 
astronomers The nebula may be easily found, as it 1s very 
near the bmary 694 B D + 42° (1123 GC), the position of 
which for 1891 ıs RA 2h 58m 6s, Decl + 42°29’ Photo- 
graphic evidence of the variability would be most interesting 


it. 





* FEBRUARY SUNSHINE 


AS everybody is aware, February 1891 was remarkable for us 
excessive dryness and for the absence of anything approach- 
ing stormy weather Many will also be disposed to remember ıt as 
a month in which we had more than our ordinary share of fog, 
particularly during the second half, when fog seemed to be very 
general over the eastern and gouth-eastern parts of England 
It will be a surprise, therefore, to learn that, ın spite of the 
exceptionally foggy character of the month, the amount of bright 
sunshine which was registered, over England especially, was 
altogether abnormally large * And what 1s still more surprising 
1s that the second half, which included the days when the fogs 
were reported as most dense and widespiead, was very much 
more sunny than the first half According to the statistics 
published weekly, by the Meteorological Office, ®e average 
duration of bright sunshine 1u the twelve fosecasting ghstricts for 
the month of February 1s 89 hours in the Channel Islands, 72 
hoursgin the south of Deland, 46 hours in the extreme north of 
Scotland, atl im the other nine districts it varies between 
60 and 69 hours In the pegod now under review, however, 
the recorders registered 167 hours m the Channel Islands, 126 
hours ın England, S W , fo hours yp EngJand, S , 102 hours 
in England, E, and Midland Counties, 97 hours in England, 
N W , 90 hours in Scotland, E , 88 hours in England, NE , 
80 hours in Ireland, S , 73 fours in Ireland, N , 59 hours in 
Scotland, We, and 54 hours in Scotland, N With the 
exception, therefore, of the West of Scotland, where there was 
a deficiency of one hour, every district showed a considerable 
excess of sunshine, England and Wales taken as a whole having 
J04 hours against an average of 65 hours, the increase beng 
60 per cent , the south-western coynties shawing an excess of 
83 percent , while the Channel Islands had 88 per cent more 
than tfe average The rec@rds for the individual stations in the 
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several districts are even more interesting ®ut eof forty-one 
stations the followmg twenty had at least 100 hours ofebiight 
sunshine for the month, the excess above the average being 
shown in the second column of figures The cgrresponding 
figures for the second half of the month are given in the third 
and fousth columns — L 






































« © 6 
- e e 
Feb 1-28 * Heces Feb 15“ 9 
Raron Hours ¢ Hon ours K ion 
Jersey 167 78 120 92 
Hastings 135 53 105 59 
Plymouth 134 58 97 53 
Torquay 128 ? 82 > 
Falmouth 0126 50 , 80 * 37 
Pembroke . 125 48 94 5E 
Cirencester 124 e 55 8I 42 
Southamptom | 09323 | 33 88 49 
Cullompton 120 54 Br 43 
Llandudno 120 56 93 58 
Eastbourne 118 r 9 ? 
Stowell 118 ? 86 ? 
Churchstoke 4 115 54 e 88 54 
Aberdeen 113 ? 72 ? 
Hillington e 104 40 ‘ Jlo 35 
Cambiidge 103 37 4 68 31 
Newton Reigny 102 es 79 047 
Marchmont IOI ? 73 ? 
Geldeston 100 31 67 28 
Rothamsted 100 ? 71 T 
r 


A glance at the above table shows that this wonderful outburst 
of sunshine was not confined to the south coast stations Llan- 
dudno had a better record than Eastbourne, Aberdeen came 
very near, while Newton Reigny and Marchmont, both northern 
stations, fall nto the list of high totals It will be seen from 
the second column that the average daily excess ranged from 
more than 1 hour at Geldeston to nearly 3 hours at Jersey 
The only station ın the kingdom which had a deficiency of sun- 
shine was Glasgow, the total duration being 34 hours, or 12 
less than the normal Fort Augustus had 40 hours, but the 
average 1s not known for this station , London comes next with 
42 hours, and, small as was the total, it was 5 hours above the 
average Ireland did not have a large excess Dublin, with 
91 hours, was 22 hours to the good, and Armagh, with 73 hours, 
was 12 hours above the average, but elsewhere the normal was 
exceeded by from 2 to 10 hours only The figure? quoted for 
the month as a whole are quite exceptional for so early a period 
in the year, but the third and fourth columns of the table show 
that about three-fourths of the total sunshine was registered m 
the last fourteen days Indeed, m the first week the amount 
recorded fell below the average in eight out of the twelve dis- 
tricts, and in the following week four districts were still de- 
ficient , and this fact accounts for the excess for the last fort- 
night at Hastings, Pembroke, and other places being actually 
larger than that for the elre month During the fourteen 
days, 15-28, there were several stations other than those 
included ın the above table whiche had from 50 to 80 hours of 
sunshine At Dublin, Durham, Geldeston, and Oxford the 
excess was as much as 2 hoars per @ay above the average, 
Llandudno and Héastings were favoured wigh an extra 4 hours 
per day, and Jersey rather more than 5 hours For .ondon the 
Meteorological Office gives 18 9 hours ın the first palf, and 23 
hours ın the second half of the month, total, 419 The Royal 
Observatory had respectively 24 @ Bours*and 46 5 hours, total, 
707 The influence of the fog on the western districts 1s seen 
in the difference for the last fortnight, when the south eastern 
quarter had rather gore than twiee as much sunshine The 
Greenwich record 1s an excess of 29 hqurs on the average for the 
month, or a little over 1 hour per day This 1s very good under 
the circumstances, but Londoners cannot help envying the more 
fortufiate districts beyond the limits of metropolitan fogs , even 
castant Aberdeen, ahough entitled to less sunshine owing? to 
latitude, having nearly three times as much brighsness as western 
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Royal Society, February 12 —*Onethe Organization of the 
Fossil! Plants of the Coal-Measures Part XVIII” By Prof 
W C Wilhamsch, LL D ,FRS , Professor of Botany in the 
Owen! College, Manchester 

Og three preceding occasiong the autho has directed attention 
to the existence in the older Carbonifesous rocks of a remarkable 
form of fructification which seemed to belong to the Calamarian 
family of plants, though presenting featmes distinct from any 
that had hitherto been described In the first mstance, in 1871, 
he placed this fructification in Sternberg’s provisional genus 
Volkmannia, under the name of V Dawsont Some small 
fragments of the same type, obtained at a later period by the 
late Pr8f Weiss, of Berlin, led him to identify the plant with 
Binney’s hitherto very obscure genus Bowmanztes, an identifica- 
tion which 1s accepted by Prof Walliamson “Still more recently, 
a number of additional specimens have beqn obtained from the 
Ganister Carboniferous beds of Lancashire and Yorkshire, which 
not only throw further light upon the plant, but have made ıt 
possible to 1e-writgits history ın an almost complete form 

Like all the other Calamani, Bowmasztes was a plant with a 
distinctly articulated stem, gach node of which bore a verticil of 
lateral appendages In the vegetative organs each of these nodal 
appendages consisted of a verticil of the lnegr, uninei ved leaves 
characteristic of the olf, yf-defined genus Asterophylites In 
the frugification these foliar v@ticils are replaced by a broad 
circular disk, the margin of which sustained a verticil of leaf- 
hke ‘‘disk-rays” These rays can scarcely, at present, be 
gdentrfied with true leaves, since they have not only no mdnb, 
but they seem to contain no traces whatever of a vascular 
bundle 

The centie of the ams of the strobilus is occupied by a con- 
spicuous bundle of barred and reticulated tracheids of the 
scalariform type, the transverse section of which bundle 1s 
triangular, with concave sides Each of the thiee promment 
angles is abruptly and broadly truncated A thin mner cortex 
geems to have originally surroundéd this bundle, but all traces 
of its tissues have disappeared The thick outer cortex 1s com- 
posed of a mixture of rather coarse, strongly defined parenchy- 
matous and prosenchymatous cells At each node this cortex 
expands into the lenticular disk already referred to This disk 
1s thickest at its mner border, thinning gradually towards its 
outer margin, where ıt subdivides into the verticil of elongated 
disk-rays already mentioned Though no vascular bundles can 
be discovered connecting the central axial one with the surround- 
ing disk, some such must have oncé existed, since we find them 
both in the cortex of the internodes and 1n the nodal disks 

The entife upper surface of each disk has given off numerous 
very slender sporangiophores, destined to reach three o1 four 
concentric circles of sporangia, which weie arranged m a single 
plane ın the internodal interval between @ach two disks Each 
sporangiophore, unlike what 1s usual amongst the Calamani, 
only sustained a singlesporangium In order to reach the more 
external ranges of the latter organs, the sporangiophores were 
prolonged outwards 1n a distinct layer between the upper surface 
of the disk and the sporangia which rested upon ıt Not only 
was this the case, but when eachesporangiophore reached the 
sporangium with which it was destined to become organically 
united, ıt did not at once dg so, but it passed under, and even 
beyond that organ, where ıt bent back upon itself and became 
united to the sporangfum on ets distal side The outer, or 
epidermal, layer ofgthe sporangium was merely an extension of 
that of th@ sporangiophore 

The nuerous spores of Bowmanttes have also a distinctive 
form. Each has a rather thin exosporium, but this ıs thickened 
along a few reticulate lings? and from each junction of these 
reticulations a Strong radiating spine is projected It is in the 
very distinctive features of these reproductive organs that the 
marked, generic individuality of Bowszanzgs chiefly resides 

The second plant desgribed in the memonr, under the name of 
Rachropterts ramosa, 1s one of the several fern-like organisms 
which the authos has included in his provisional group of 
Rachiopterides Considerable doubt exists respecting tke true 
affinities of at least some of these plants l'he one now described 
may prove togbe a less hirsute, more fully developed condition 
of the Rachwopterts hasuta described by the author in his 
Memor XV = 
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Chemical Society, January 15 -@Qr W J RussellPF RS, 
President, ın the chair —The following papets were read — 
On magnet'e rotation, by W Ostwald The magnetic rotation 
of organic compounds, according to Perkin, is an additive 
function of their composition, ayd equal to the sum of the 
retatfons of the components, but this 1s not the case with the 
rotation of inorganic compounds, which 1s usually found greater 
than bhat calculated on such ap assumption The,authas points out 
that these, exceptional values are only obtatned in the case of 
electrolytes, and that they must therefore be referred to a funda-> 
mental difference between the constitutfon of electrelytes and* 
that of rfon-conductors TRe author claims that the facts 
established with regard to m&gnetic rotation arè mgerfect ac- 
cordance with Arrhenius’s theory of elegtrolytic dissociation, 
and that any exceptional values in the magnetic rotation of 
electrolytes arg due to the oacurrence of el&ctrolytic dissociation 
— The vapou? density of ammonium chloride, gy Frank Pullinger 
and J A Gardner The authors have made experiments on 
the vapour density of ammonium chloride at various pery- 
tures The appgratus used was that of Victor Meyer T 
ammonium chloride was vaporized into an atmosphere of, 
ammonia and into ar Ata moderate red heat, and at 448°C, 
complete dissociation took place , at 360° C ın an atmosphere of 
ammonia it was not wholly dissociated It was found impossible 
to vaporize the salt into ammonia at 300° C Chlorinated phenyl- 
hydrazines, by] T Hewitt —A new modification of phosphorus, 
by H M Vernon Observations on the rate of rise of tempera- 
ture of phospnorus and other experiments have led the author 
to the conclusion that one or other of two different modifications, 
of phosphorus may result when fused phosphorus solidifies 

February5 —Dr W J Russell, F RS, President, ın the 
chair —It was announced that the following changes ın the 
Council list were proposed by the Council President, Prof 
Crum Rrown, vce Dr Russell, Vice-Presidents Mr, $ 
Pattinson and Prof Tilden, vce Profs Crum Brown and 
Mallet , Foreign Secretary Prof Meldola, wce Prof Japp, 
Members of Council Dr Atkinson, Mr Boverton Redwood, 
Prof Perkin, and Dr J Voelcker, wece Mr. Cross, Prof 
Dunstan, Prof Meldola, and Dr Phmpton —The follownf® 
papers were read —On the formation of an explosive substance 
from ether, by Prof P T Cleve 
markable explosion occasioned by impurities im commercial 
ether On distilling about 250 c c of the ether, ıt was noticed 
that a viscid residue remained , after drying on the water bath, 
this formed a transparent, amorphous mass Prof Cleve states 
that, having poured a little water on to the substance, he pro- 
ceeded to stir it gently with a rounded glass rod, this occa- 
sioned a most violent explosion The explosive substance was 
probably ethyl peroxide, as it gave the well-known perchromic 
coloration, besides liberatmg iodine and discharging oxygen from 
silver oxide , ıt was at once destroyed by reducing agents — 
Does magnesium form compounds with hydrocarbon radicles >, 
by Prof Orme Masson and U T M. Wilsmore, University of 
Melbourne The authors state that they have ın vain endea- 
voured to prepare magnesium ethide (1) from magnesium and 
ethyl iodide, (2) from magnestum-copper couples and ethyl 
iodide , (3) from an alloy of magmesium and sodium and ethyl 
1odide , (4) from magnesium and zinc ethide; (5) flom mag- 
nesium and mercury ethide , and (6) from anhydrous magnesium 
1odide and zine ethide —Compounds of the oxides of phosphorus 
with sulp@uric anhydride, by R H Adie The author has 
endeavoured to prepare compounds of ph8sphoius similar to 
those which the other elements of the group form with sulphuric 
anhydnde. By the action of sulphuric anhydride on H3RO3;, he 
obtained a compound very nearly of the compositeon 


H,PO, 3S0,®= (SO,H),PO, 


Sulphuric anhydnge and phospihdgus were found to interact 
violently to foom a compound represented by the formula 
3P O4 250, —The combustion of magnesium in water vapour, 
by G T Moody {he author @lescribes a way in which the 
combustion of magnesium in water vapour may be pe1formed as 
a lecture exper:ment, by carrying out the operation in a piece of 
hard glass tube, about romm wide and 250mm long, bent at 
an angle of 120°, so as to leave one arm nearly twice as long as 
the other The shorter arm 1s inserted through a cork closing 
the mouth of a & tin gan’, or othe: convenient vessel in which 
steam can be generated , and the longer arm, which cgntains a 
few strips of magnesium gibbon, i® connected by@a fanly wide 
delivery-tube with the pneumatic trough, at which the hberated 
+ 
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The author describes a re- » 
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hydrogen may be collected The air bemg displaced by a slow 
current of Steam, the arm ofgtae tube containing the magnesium 
1s heated by mean$ of 9 Bunsen burner , thisis then replaced by 
a blowpipe flame, which 1s moved about so that the whole arm 
becomes, very hot , then, on allowing the flame to impinge on a 
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portion of the tube against which the magnesium rests, dhe, 


metal tak@s fire and burns with great bnlhancy 


Geological Society, February 20 —Annual General Meeting. 
—Dr A eGekie’ FRS, Presid€nt, in the chair.—the 
Secretaries read the Reports of the Council and of théLibrary 
and Museum, Commutteeefor the ygar 1890 In the former the 
*Council once more conaatalnied. the Fellows upon the con- 
“tmued Prosperity of the Society, as evinced by its mcreasing 

by the satisfactory condition of its finances The 
Council’s Report also 1@ferred to the publication of the late Mr 
Ormerod’s Third Sfipplement to his Ipdex to the Pyblications of 
the Society, to the editing of Nos 183 and 184 of ghe Journal 
by Prof T Ruper? Jones, to the deaths of the late Foreign 


Se end the late Assistant-Secretary, and in conclusion 
meiated the awards %f the various Medals and proceeds of 


Doftation Funds in the gift of the Society The Report of the 
Inbrary and Museum Committee included a list of the additions 
made during the past year to the Society’s Library, and announced 
the completion of the glazing of the Inner Museum —After the 
presentation of the Medals and the balance of the Wollaston 
Fund, and the Murchison and Lyell Geological Funds, the 
President read his anniversary address, in which he first gave 
obituary notices bf several Fellows, Foreign Members, and 
Foreign Correspondents deceased since the last annual meeting, 
ufcluding the late Foreign Secretary, Sir Warington W Smyth, 
the late Assistant Secretary, Mr W S Dallas, M Edmond 
Hébert and M Alphonse Favre (Foreign Members, both elected 
in 1674), Mr Wm Davies, Mr Robert Wm Mylne, Mr 


Samuef Beckles, Dr H B Brady, Mr Samuel Adamson, and 


Prof Antonio Stoppant (Foreign Correspondent, elected in 
a 1889) He then dealt with the history of volcanic action in 
Britam during the earlier ages of geological time He proposed 
to confine the term ‘‘Archzan” to the most ancient gneisses 
an@their accompaniments, and showed that these rocks, so far 
as we know them ın this country, are essentially of eruptive 
* origin, though no trace has yet been found of the original dis- 
charge of any portion of them at the surface Passing to the 
younger crystalline schists, which he classes under the term 
“ Dglradian,” he pointed to the evidence of mcluded volcanic 
products in them throughout the Central Highlands of Scotland 
a 
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The De Kaap Valley beds consis! of schists, shales, cherts, and 
quartzites, with some conglomeytes, chloritic and steatitic beds 
of great thickness, faulted, a@cording to®the afithor, against the 
granite They contain a few obscure corals, and are provision- 
ally referred to the Silurran The Witwatersrand series consists 
chiefly of sandstones, shales, cherts, and quartzites, having an 
estimated thickRess of 18,000 feet, possibly formed ın a hollow 
of the granite, and perhaps of marme formation The Klip 
River series 1s formed of shales, flagstones, cherts, and quartz- 


H W Monckton, W Rudler, J J 


ites, with numerous interstratified traps, and 1s at least 18,000, 


feet thick Near its base is the ‘‘ Black Reef,” and a chal- 
cedonite like that described by the duthdt ın connection with 
the Lydenburg district, whic confirms his opimon that this 
area 1s formed of part of the Megahesberg formation The 
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and the north of Ireland The Uncoman series pf Dr Callaway 
he regarded as a voleanic group, probably muck ol@er than the 
recognized. fossiliferous Cambrian rocks of this country’? The 
Cambrian system he showed to be eminently marked by con- 
temporaneous volcanic materials, and he discusssd ateome length 
the so-called pre-Cambrian rocks of North Wales He reviewed 
the succe€sive phases of eruptivity during éhe Areng and Bala 
periods, and described the extraordinary group of volcanges im, 
Northern Anglesey during the latter time The volcanoes o 
the Lake District were next tre&tad of, and reference was made 
to the recent discovery by’ the Geological Survey that an ım- 
portant volcanic group underlies most of the visible Lower 
Silurian rocks in the south of Scotland The last portion of the 
address was devoted to an account of the volcanoes of Silunan 
time in Ireland, and ıt was shown that during the Bala period 
a chain of submarine volcanic vents existed along the east 
of Ireland from County Down to beyond the shores of Water- 
ford , while in Upper*Silurian tıme there were at least two active 
centres of eruption im, the extreme west of Kerry and in Mayo — 
The ballot for the Council affd Officers was taken, and the 
followmg were duly elected for the ensuing year —Council 
Prof J F Blake, W T Blanford, FRS , Prof T G 
Bonney, FR S , James Carter, James W. Davies, John 
Evans, F RS , L, Fletcher, FRS ,C he Neve Foster, 
A Gekie, FRS , A Harker, J C Hawkshaw, H Hicks, 
FRS,G J mde, W H Hudigton, FRS , Prof T 
McKenny Hughes, FRS ,J W Hulke, FRS ,J E Marr, 
H Teall, FRS, 
W Topley, F R S. , Prof T Wilgshire, M Woodward, F R S 
Officers —President A Geikie, FRS, Vice-Pressients 
W T Blanford, FRS , Prof T G Bonney, FRS,L 
Fletcher, FRS, W H Hudleston, FRS  Seceretaries 
H Hicks, FRS,J E Marr 
Hulke, F RS Treasurer Prof T Wiltshire The thanks 
of the Fellows were unanimously voted to the retiring Membesı 
of Council Prof A H Green, Rey Edwin Hill, Mĝjor- 
General C A MacMahon, E T Newton, and Rev G. F 
Whidborne 


February 25 —Dr A Geikie, FRS, President, in the 
chair —The following communications were read —A con-» 
tribution to the geology of the Southern Transvaal, by 
W H Pennmg The following table shows the author's 
classification of the sedimentary rocks of this region, as 
compared with those of Messrs Dunn and Stow and Prof 
Rupert Jones — 
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| base of the sertes 1s generally conformable to the underlying 
rocks The whole of the lower half of the Megaliesberg forma- 
tion 1s let down against the north wde of ¢he granite south of 
Pretona The a€thor divides the forfhation, which he described 
in 1884 under the heading of ‘‘ High-level Coal-fields of South 
Africa,” into the Kimberley beds and the High Veldt beds 

The former thin out eastward, and are overlapp&d by the latter, 
the estimated thickness of which 1s 230dfeet A volcanic rock 
overlies the coal-formation Near the base ofthe formation 1s 
a bed of loose, calcareous, sandy clay, inc&sing many water-worn 
pebples, some of large size, derived from the quartzites and 
*‘ bankets ” of the underlymg formation The aythor 1s con- 
vinced that the region was under glacial influences at some time 
during the long period which intefvened between the deposition 
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of the Megahasberg formation and of the côal-bearıng rocks of 
the eeugh Veldt, which latter, he maintains, are certainly 
Oolitic , the latter contain Glossopteris (?) and fishes which he 
considers to be nearly allied to Legzdotes valdenszs, the latter ; 
being fron the Free State The*EHigh Veldt rocks are of fluvia- 
tile origin, and there appears to have Been continuity of fluviatile 
denudation on éhe dose of the Odlit'c period until now The 
reading of this paper was followed by a discussion, ın which 
Mr Gibson, Mr Alford, Prof Rupert Jones, Mr Smith Wood- 
werd, and Dr Blanford too’ part —On the lower limig of the 
Cambrian series m North-West® Caernarvonshire, by Muss 
Catherine A Raisin Communicated by Prof T G Bonney 
A discussion followed, ın which Piof Blake, Dr Hicks, Prof 
Hughes, Prof Bonney, the President, and Mr Peach took part 
—On a Labynnthodont skull from the Kilkenny Coal-measures, 
by R Lydehker 
e 
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Academy of Sciences, March 2—M Duchartre in the 
chair Observations of asteroids, made with the great meridian 
mstrument of Paris Observatory duringgthe second quarter of 
1890, by Admiral Mouchez ‘The asteroids which have been 
observed are Pallas, Ceres, Juno, and Melete —On metallic re- 
flection, by M Pomearé Further objections are adduced 
against MM Cornu and Potier’s interpretation of Herr Wiener’s 
experiment on the direction of vibration in a polarized beam of 
hight (Comptes rendus? January 6 and Febfuary 9)—On an 
attempt at @yster-culture in the experimental fish-pond of the 
Roscoff Laboratolyg hy M de Lacafe-Duthiers Oysters 
meagyring from 15 to 2 cf m Aprl 1890 had attained a 
greatest length of 5 cm ın June, and in September 1890 and 
March 1891 reached a length of 7 and 8 cm Of the 8500 
young oysters placed in the fish-pond, only 50 died during the 
severe weather experienced this winter This ıs an extremely 
low rate of mortality when compared with the loss at 
ordmary oyster beds The reason of this success is prob- 
ably due to the fact that the boxes contaming the oysters 
could be protected fiom the cold air during low tides by 
running them down into the sea by means of chains —On the 
composition of drainage waters, by M P Dehérain —On 
a variable nebula, by M G Bigourdan (See Om Astronomical 
Column )—History of apparatus for the measurement of base- 
hnes, by M A Laussedat —On the transformation of a geo- 
metrical demonstration, by M A Mannheim —On the minima 
surfaces limited by the four corners of an irregular quadrilateral, 
by M Schoenflies —Results of actinometric observations made 
at Kief, in Russia, in 1890, by M Savélief Observations made 
from the beginning of June to the end of November give the 
following results —({1) In summer and in autumn, the real value 
of the absolute heat intensity of solar radiation, for an apparently 
clear sky, reaches a maximum about 10 o'clock, a secondary 
maximurfi occurs between I pm and 2pm , between these two 
maxima a well-defined minimum may be observed at midday 
In autumn, the calorific intensity of solar 1adiation 1s greatest 
between 9 am and 2 pm, and Yeaches a higher value 
than ın summer (2) In summer, the hourly mean of ab- 
solute intensities—that ıs, one-sixtieth cf the quantity of 
heat recetved normally in one hour by a surface having an 
area of r sq cm —reaches a maximum about 10 am, 
and a secondary maximum about 5 pm In autumn, 
the curves are more regular tha in summer, and present only 
a single maximum about 11 pm—Remarks on M Saveélief’s 
communication, by M A, Crova Variations similar to those 
described by M Savélef have been registered on M Crova’s 
actmometer at Montpelher —-@n duplex-beating metallic reeds, 
by M. A Imbertg—On some alkaline deriyatives from eiythrite, 
by M d@Forcrand ‘The author has obtained crystallized alka- 
line erytprates by the action of erythrite on aqueous solutions of 
potash and soda —On the dyeing of cotton, by M Léo Vignon 
—~On a vegetable hamatin, @spergillin—a pigment of the spores of 
Aspergillus niger, by M Giggs Linossier ®The author shows 
that the fruits of Aspergillus niger contain a pigment having 
the game characteristics as the hemgtin of the blood of 
animals —Idio8yncrasy of certain species of animals for carbolic 
acid, by M Zwaardemaker Small doses of carbolic acid have 
no effect on dogs o1 rabbits, but intoxicate and subsequently kill 
cats and rats, the deaths being always preceded by convulsions 
fasting several hours.—-On the hepatig epithelium of the,tes- 
tacle, by MgJ Chatin —On the conglomerate of Gourbesville 
containing fossilized bones, by M A de Lapparent.—On the 


age of the strata cut by the Panama Canal, by M H Douvillé f 
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Some fossils that have been collected in Panama Canal cuttings 
belong to the Miocene and Eocent @eriods —On the relation of 
earth tremors to the seasons, by M de MOntessus It has been 
asserted that earth tremors occur more frequently in winter than 
in summer, and are therefore connected with meteorological 
phenomena M Montessus has investigated 63,555 tremors 
with respect to their time of occurrence, and finds thatthe astro- 
nomical seasons bear no relation to them —On the action of 


rukung water on some mi@eials, by M J Thoulet® e 
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Academy of Sciences January 10 —M. Stas in the chair é 
—M _ Folie was elected President for 1891 —Resegrches on the 
velocity of evaporation of liquids at tye temperature of ebul- 
ltron, by M P, de Heen The author has used specially 
devised app&rftas for the®determimation of the influence exer- 
cised on the velocity of evaporation (I) bysthe velocity of a dry 
current acting on its surface, (2) by temperature , { the 
nature of the liquid, (4) by the naturewf the gaseouf curreht , 
(5) by the pi@sure of the gas in motion He finds that, 
velocity of evaporation 1s proportional to the square root of the 
velocity of the gaseous current, and that for a given velocity of 
the current the quantity of liquid vaporized 1s proportional to 
the vapour tension Experiments on water, benzine, chloroform, 
acetic acid, alcohol, ethyl bromide, carbon bisulphide, and 
ether indicate that, cete: zs paribus, the amount of liquid vapor- 
ized varies as the product of the vapour tension into the mole- 
cular weight The interior fiction of hydrogen, carbon dioxide, 
and air are respectively represented by 95, 163, and 194 E«- 
periments with these gases as currents show that the vaporizing 
influence 1s greater when the mteuior friction of the gas 1s 
greater. The amount of liquid vaporized appears to depend on 
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the velocity of the current of gas, but 1s independenteof theamy 


pressure —Preliminary notes on the organization and develop- 
ment of different formsof Anthozoa, by M Paul Cerfontaine 
—Crystallogiaphical notice on the monazite of Vuil-Saint- 
Vincent, by Dr A Franck 
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WOOD'S HOLL BIQLOGICAL LECTURES. 


Brologifal Lectures Tired at the Marie Brologzcad 
Laboratyry of Wood's Holl, wm the Summer Sessrag of 
1890 *Pp v + 250 Illustrated, (Boston, 1891) 


we gre informed ın the, preface, the ten addresses 
and lectures contained 1ff this little volume were, 
with two @xceBtions, delivered “at the Marine Biological 
Laboratory of Woo#’s Holl, as a continuation of a pre- 
vious course The eolume 1s ised under she editorship 
of Prof C O Wéutman, the Director of the Iaboratory, 


bupeach, article appears to have been seen through thee 
jess by its respectiv author, as we noticg some differ- 


entés in the degree to which phonetic spelling has been 
adopted 

Itis stated that one object of these lectures—which 
deal with some of the higher problems of biology, and 
among them those with a more or less pronounced meta- 
physical leaning—was to bring specialists into mutual 
communication and helpful relations with one another, 
8nd, at the same time, to make their work and thought 
intelligible and useful to beginners It strikes us, however, 
thag some of these lectures are altogether over the heads 


© of mêst beginners , this being, indeed, practically acknow- 


ledged in a later paragraph of the preface And, con- 
sidering the generally practical tendency of the American 
mind, it also strikes us as somewhat remarkable that in 
sceentific circles there should be such a marked tendency 
towards speculations which, to put ıt mildly, contain such 


‘a large amount of theory based on such an extremely 


small modicum of fact 

The lectures cover a very wide expanse of ground— 
from the Gaşræa theory to Weismann on the ongin of 
death, and from the relationship of the sea-spiders to 
ocean temperatures and currents All of them are, ın- 
deed, practically reviews of the current opimions on the 
topics with which they respectively deal, and to review 
them critically would therefore be practically reviewing 
areview Moreover, since each lecture or article ıs the 
work of a specialist on a more or less highly abstruse 
subject, 1t would require a committee of specialists on the 
subjects dealt with to venture on such a critical review 
We shall, therefore, content omselves with giving the 


.. titles of the various lectures, and calling attention to 


those points which appear to us to be of mere than 
average interest We heartily commendethe volymeas a 
first-rate résumé of the current opimions regarding several 
intereséing biological problems, and we shall look forward 


® to seeing It followed next year by a second volume con- 


taining the lectures which, we presume, are to be delivered 
during the coming summe ° e ° 
The first lecture, on “ Specialization and Organization,’ 

1s by the editor, who firstshows how specialization is 
met with in nature, and then mentions how necessary it 
1s for the right study of nature While, however, ad- 
mitting the necessity of specialization ın natural studies, 
the author urges the importance of organization and co-¢ 
operation Co-operation, indeed, se comsidered to be 
fairly wgll up to the requirgments of the times, owing to 
the numbe1 and efficiency of our Scientific journals , but 
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the need for organization is strongly urede and the 
author waxes eloquent on the advantages which ¢#ould 
be derived from tha establishment and endowment of a 
national biological station an the United States 

In the course ‘of this Jecture, Prof Whitman refers 
to the recent Japanese experiments én Mydra These 
tend to show that this creature is more specialized than 
was osiginally supposed to be she case, Trembley having 
omitted to notice that when turned inside out the Hydra 
again turns itself back to its normal condition, so that the 
functions of its inner and outer surfaces are not inter- 
changeable, as was first supposed 

The second lecture is likewise by Prof Whitman, and 
has for title “ The eNaturalist’s Occupation ” The chief 
object of the first part of this lecture appears to be to 
inculcate the imporfance of discovering what are really 
fundamental characters ın animals, and of using these, 
and these only, in classification, which the lecturer urges 
should be based on genealogical lines *The Vertebrate 
affinities of the Ascidians are strongly insisted upon, the 
author even going so far as to say “that we are com- 
pelled to place them in the same great fahuly ,” 
opinion with which many zoolbgis®s will be by no Jei 
disposed to agree, even if they admit an affinity betWeen 
the two groups. The second part of this lecture takes 


the special problem presented by the Vertebrate head—as ° 


to whether or no ıt 1s composed of a number of segments 
serially homologous with those of the body After? re- 
viewing the original theory of the segmentation of the 
whole head, it is stated that embryology has now clearly 
shown that, although wide of the mark im its entnety, 


the theory rests on a fundamental basis of truth, there® 


being conclusive evidence to show that at least the hmder 
part of the head 1s segmented, and the problem to decide 
being how far forwards this segmentation extends, or 
how many segments the head contains The difficulty 
of determining which 1s head and which vertebral column 
in embryos and the Lancelet, is then referred to, this 
being followed by a discussion of the view that the fore- 
brain alone represents the original ancestral brain, while 
the mid- and hind-brain are formed from modified trunk- 
segments pressed into the service of the head That 
this view 1s true, so far as conceins the mid- and hind- 
bram, ıs regarded as practically established, and the 
conflict 1s accordingly now restricted to the origin of the 
fore-brain Here we are limited to three hypotheses 
either the fore-brain is the inherited, unsegmented, ances- 
tral brain of the Invertebrates » or It 1s an entuely new 
formation , or ıt represents a number of fused trunk-seg- 
ments, among which the ancestral bran is unrecognizable 
The third hypothesis 1s th one which appears to be 
steadily advancing in favour, but, as the autha rightly 
observes, we are “here mainly or entirely dealing with 
conjectures, and have at presen no sold ground to work 
from In regar@to the genesis of te eyes of Vertebrates, it 
is stated that all the evidence points to their derivation 
from paired segmenéal sense-organs , and from thig point 
of view the author seems inclined tẹ support the doubt 
which Leydig has thrown on the pineal, eye, since ıt is 
arguedthat the existence of such an organ would unply 
the coalescence of at least one pair of eyes, and we have 
no example of any analogous fusion in the Vettebrata 

The thud lecture dealing with “Some Problems of 
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Annelid Merphology,” 1s by Prof E B Wilson In this | brought against it, one of his gtyongest opporfents being 


lectus the chief points dealt with relate to the larval 
Annelid form known as the 7rochophare, and the subjects 
of metamefism and apical growth, The circumstance 
that the Trochophore corresponds only to the head of the 
adult Annelid, the trunk of the latter being formed as a 
ud growing from the lower end of the larva and then 
segmenting, and thus being*a typical instance of apical 
growth, suggests that the trunk 1s a linear colony of 
sexual individuals budded off from the asexual head 
And if this be so, then all metameric animals must be 
regarded as colonial organisms, comparable so far as 
regards individuality, with a polyp-colony Some zoologists 
have actually accepted this view, while others have pro- 
pounded alternative hypothesgs, none of which the author 
regards as satisfactory explanations of metamerism , and 
he concludes by stating that we are not at present in a 
position to offer any adequate intepretation of this difficult 
problem With fegard to the nature of the Trochophore, 
opinion is still undecided , but the author's gwn inclination 
1s to regard 1t as a secondary production, and thus of no 
ımportance În genealogical questions® a similar view 
15 expressed by Prof °T %H Morgan ın the seventh 
lecture 

We shall venture to pass over Prof J P McMurrich’s 
“admirable summary of the Gastizea theory and its succes- 
sors, in the fourth lecture, and pass on to the fifth and 
sıxtl of the series These are on kindred subjects, the 
former being by Mi E G Gardiner, and bearing the 
ttle of “ Weismann and Maupas on the Origin of 
Death ,” while the latter is by Prof H F Osborn, of 
Princeton College, and is entitled “ Evolution and Here- 
dity” Prof Osborn has given a more recent epitome of 
his views of the latter question in a paper read before 
the American Society of Naturalists at Boston, on 
December 31, 1890, entitled “Are Acquired Variations 
Inherited ?” 

Weismann’s theory of the origin of death, our readers 
need scarcely be reminded, 1s based on his observations 
on the Protozoa, in which he finds that since one of these 
creatures reproduces itself by dividing into halves, each 
of which starts again as a young anımal, there is 
normally no decay or death, but rather a potential 1m- 
mortalty In the Metazoa, on the other hand, each 
individual passes through a period of youth, adult hfe, 
and old age, finally ending its existence in death And 
since the Metazoa have been derved from the Protozoa, 
1t 15 argued that death 1s something acquired with the 
development of the one from the other It ıs further 
urged that when death had once made its appearance it 
was received as a distinc? advantage by the animal 
wọrld, o nature And we have furthe: the well-known 

“continusty of the germ-plasm” theory, ın which ıt 1s 
considered that thg germgcells of the Metazoa are those 
which have inherited fhe Protozoan imenortality , the 
so-called somatic cells being, so to speak, an addendum 
to the ge1m-plasm whrh have lostetheir potential ım- 
mortality , this loss Being perhaps due to what is termed 
the neglect of «natural selection, owing to the somatic 
cells (the body) being merely the pecternve case to the 
germ-plasm $ 

Mr Gardiner states that since Prof Weismann started 
this remarkable theory muĉh opposing evidence has been | 
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M Maupas, of Algiers, who enters the lists by declaring 
that death and decay do occur normally among the 
Protozoa, and thus, if nght, cutting away the very ground 
fson® Weismann’s feet This lads Mr Gardinegto con- 
clude that we are not at present entitled to regard the 
Prot&zoa as potentially smmortal, nor to: claf ethat the 
somatic @ells of the Metazoa have no representatives in, 
the Protozoa It ıs added» “ Nevertheless, ıt 19 too soort 


to declare that the idea “that death 1s an adaptation 1s « 


. 


altogether erroneous ”—a sentence that to ou® thinking + 


tends to convey the idea that the lecturer considers that 
a theory based on false® premises niy yet probably be 
true 


* Other objections to the theory are ia mirean DE 
° 
among which èt will suffice to mention the one foundg 


upon the various ages to which different animals attain , 
but the arguments employed appear somewhat difficult 
to follow, and not to advance the question much in one 
way or another 

Prof Osborn’s lecture 1s mtimately connected with the 
preceding one, treating of the question whether the 
neo-Darwinism of Weismann or the neo-Lamarckism of 
Eimer best explains the phenomena of heredity, in 
which the chief crux is whether acquired characters aie 
or are not transmissible The neo-Lamarckians maipt&in 
that special and local variations in function and structure 
induced by environment and habit 1n the life of a parent 
tend to reappear in some degree in the offspring On 
the other hand, Weismann and the neo-Darwinists con- 
tend that special individual variations are not transmitt@d 
from parent to offspring? The lectuier states that a 
complete theory of heredity must account for the repetition ` 
phenomena (including reversions) , for the non-repetition 
phenomena, or the appearance of new characters, dnd 
for the phenomena of physical transmission, which can 
be only worked out by the embryologist 

In regard to Weismann’s views ıt should be observed 
that especial importance 1s attached to the “contmuity of 
the germ-plasm,” to which we have already alluded, and 
still more so to his doctrine of the isolation of the germ- 
cells from all influences whigh affect the body, or somatic 
cells , so that the former cannot be reached by slight ac- 
quired variations Inheritance being the unbroken trans- 
mission of racial and ancestral characters by subdivision 
of the germ-plasm, only changes which affect the body 
as a whole can be added to the characteristics of the 
germ-plam 

Prof Qsborn expresses his own opifiion to the effect 
“that upon the side of evolution, or non-repetition in 
inheritance, the neo-Lamaickians have muqh the best of 
it, while upon the side of iepetition and embryology, S 
their opponents are strongest” But he sigmficantly adds 
that in analyziag the argufhents of some of the neo- 
Lamarckians he finds nearly as much against as in favour 
of the principle for which hey contend, Finally, the 
necessity of moderation in the discussion is strongly 
urged, the present spirit displayed by the two sides not 
being conducive to the settlement of these apparently 
frreconcilable opinions “I claim,” the lecturer continues, 
“of the neo-L&masckians can demonstrate by palzon- 
tological or other evidence that acquired cparaeters are 

* See Prof Lankester‘s article in Nature of March 6, Mgo, P 415 
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inheritetl, ıt rests with ethe embryologists to furnish a 
theory of physica? transmission On tRe other hand, the 
embryologists may show conclusively that such mheritance 
1s impossible ” 

At tle end of his address on acquired characters, Prof 
Osborn observes that “ it follows as an unprejudiced.con- 
clusion from our present evidente that upon Wegismann’s 

rinciple [the non “fransmission of special individual 


e variation] we can explain mHapitance but not evolution, 


while with Bamarck’s principle [the transmission of 
acquired. Yariations], and Darwin’s selection-principle, we 
can explain evdlution, but not, at present, inheritance 
Disprove Lamarck’ principle, and we must 4gsume there 
1s some third factor in evolution of which we are now 
Rea pai TA” ° 

eô totally different subject 1s taken up Ën the seventh 
decture, by Prof. T H Morgan, on the relationships of 
the sea-spiders In this ıt 1s considered that the Pycno- 
gonida, as the group to which these curious creatures 
belong has been termed, come nearest to the Arachnida, 
both as regards many peculiarities of the adult and also 
of the various Stages of development After discussing 
she morphology of the peculiar “ Pantopod” larva of these 
forms, and its relations to the “ Trochophore” of the An- 
nelids, and the “Nauplius” of the Crustaceans, the 


“on lectuser has some observations upon the initial differences 


im the development of various groups of animals which 
are of sufficient general interest to be quoted at length 
He observes — 


é‘ If we remember that during the time in which the 
groups of Annelids and Crustacea have been evolved, 


: “ethe larval forms themselves have been acted upon 


ın an increased degree, there seems every reason to 
believe that the young may have been much more acted 
upén and suffered far greater changes On the other 
hand, when we see in such a group as the Vertebrates 
that in the higher forms the young have been removed to 
a large extent from the action of surrounding conditions 
—as, for instance, by being enclosed within a shell as in 
the Sauropsida, or 1etained within the uterus ın Mammals 
—then can we understand why the young resemble each 
other more closely than dothe adults, for the obviousreason 
that the adults have had to „adapt themselves to more 
numerous external conditions; while the embryo has re- 
mained fixed Indeed, this may be pushed a step further, 
ıt seems to me, and explains why such young retain the 
characteristics of lower form$, while the adults have lost 
such structures This may be due to the young having 
been removed to a greater extent than the adults from a 
process of active selection Hence, in such @ group, 
when we say that the ontogeny tendg to repeat the 
phylogeny, we mean that the embryos have ietairfed more 
of the ancestral features than have the adults But in such 
groups®as the ones we are discussmg—Annelids, Crus- 
tacea, &c —we ought to expect, if what I have said be 
true, the reverse of what we nd in such a group as the 
higher Vertebrates , viz thatthe yoyng farms diverge far 
apart, and the adults come nearer together ” 


Our remarks on the foregoing lectures have extended 
to so much gfeater length than we had at first intended, 
that space allows httle more than the quotation of the 
headings of the three remaining ones, although neither 
fails ın attracting as much interest as their predecessors 
The eighth lecture is by Brof 9 Watase on “ Caryo- 
kinesis ”e—a trm which it may be well to explain 1s derived 
from xdpvoy,*a walnut, and 1s applied toa pecuhar kind 
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of nuclear cell-division, as met with in Cephalopas and 
Echinoderms In, the ninth lecture Prof Howard Ayers 
gives us an elaborate dissgrtation on “The Ear of Man, 
its past, present,*and¢uture” The lecturer concludes that 
the ear of the higher Vertebrates is*deraved by the in- 
vagination of pait of a system of canal sense-organ$8, lik® 
the lateral line of fishes, gnd he ventures to preglict 
certain lines of mod¥ication which he considers will 
probably arise in the human ear with the course of time 
The volume concludes with an article by Prof W Libbey, 
of Piinceton College, on “Ocean Temperatures and 
Currents ” 

We have already expressed our high opinion® of the 
volume before us as containing valuable résumés by special- 
ists on many moot biologic&l topics , but we cannot con- 
clude without recofding the pleasure and interest to which 
its perusal has given rise in ourselves, or without heartily 


commending it to the attention of our reeders 
RL 
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PHYSICALGEOGRAPHY FOR SCIENCE 
STUDBNPS z 


Elementary Physical end Astronomical Geography 
Specially designed for Pupil-Teachers, Students m, 
Tramming, and Science Students By R A Gregory 
With Original Illustrations (London Joseph Hughes 
and Co , 1891) 

HE general conception and arrangement of this 
volume are very good, and the same may be said of 
the detailed treatment of most of the subjects discussed, 

There 1s, however, great inequality ın the authors work 

The portions dealing with mensuration and astronomy 

are for the most part excellent, though there 1s sometimes 

a want of appreciation of the difficulties felt by beginners, 

and a consequent deficiency in the explanations given 

The geological and meteorological parts are less tho- 

roughly treated, while the chapter devoted to plants and 

animals 1s so imperfect that it had better have been alto- 
gether omitted In case the work goes to a setond edi- 
tion, 1t will be as well to call attention to a few of the 
points where some aleration or further elucidation would 
be advisable 

At p 21 the fact that the earth has been circumnavi- 
gated ıs given as a proof that it is not flat But this ıs 
no proof at all, for if the earth were a flat disk, with the 

North Pole as its centre awd the equator midway between 

the pole and the southern circumference—as represented 

by “Pazallax” and other flat-eafth men—circumnaviga- 
tion might be performed exagtly as ae present 

The fact that dagrees of latitude are elonger nea: the 
poles than near the equator, although the polar axıs 1s 
shorter than the equatorial, 1s often a stumbling®block to 
learners. It 1S,1n fact, one of *ge paradoxes, ‘and some 
half-century ago Mr Von Gumpach published a pamphlet 
and wrote letters to Prof Airy and to the Astrongmical 

Society, demonstrating, as he thought, that the earth 1s 

elongated at the poles—is, in fact, a prolate spheroid, 

because, the degrees being measusably*longer at the 
poles, Shows, he maintained, that the radius 1s there 








longer Mr Gregory takes no notice of thw difficulty, 
which is a very real one, and yequires some explanation 
ma text-book for learners. e 
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At P 1oP we have the causes which lead to the differ- 
ence between solar and mean time accurately stated, and 
a table given of the equation of time åt different periods 
of the year But though the cawses sare stated, they 
are not explaiged,eand many students will fail to see, 
evith@ut explanation, why the apparent motion of the sun 
1s gpeatest at the solstices, gnd least at the equinoxes 

At p 133, the cause of dawa and twilight 1s° well 
explained, but the fact that the length of day itself, as 
. measured by the time the sun is visible above the 
horizon, 1s also increased by refraction, 1s not re- 
ferred to 


In the chapter on the atmosphere we have a statement ' siderable reputation , while the present volume 1s by no 


which, though fourfded on a fact of physics, is erroneous 
in the form ın which it is®given 


It ıs stated that | rotation of the earth and conseqsient phenoifena \s 


“ When wate: vapour 1s transformed utto the liquid state, ' 


a certain amount of heat is liberated, and therefore ram- 
fall must have ag considerable effect in warming the air, 
and conveying heat to higher latitudes” This is quite 
correct, but the authoregoes on to say that # one gallon of 
ran gives opt latent heat suffici ent to melt 75 pounds of 
ice, or to melt 45 peungls of cast-iron, and every inch of 
ramfał is capable of melting a layer of ice upwards of 
8 inches thick spread over the ground” Here, supposing 
the figues to be correct as regards the amount of heat given 
out during condensation, yet the latter part of the statement 
as 14 stands is incorrect, and very misleading The heat 
of condensation 1s transferred to the cold current which 
causes the condensation high up above the surface of the 
earth, and does not remain in the rain, which therefore 
¿s not “ capable of melting” any definite quantity of ice, 
sinceits temperature may be very little above the freezing- 
point when it reaches the earth Water ın freezing also 
parts with its latent heat of liquefaction, which goes to 
1educe the extreme cold of the air currents which froze the 
aqueous vapour, but no one would say that the snow 
brought this heat tothe earth The two cases are exactly 
parallel 

As illustrations of the ignorance or carelessness ex- 
hibited if the chapter on plants and animals, a few 
extracts will suffice The characteristic plants of the 
Arctic zone are said to be “1hododendrons, lichens, and 
azaleas,” while the vegetation of the torrid zone is thus 
desciitbed “the palms, bananas, and other tiees are 
densely packed, climbing vines entwine around their 
branches, and interlace with enormous tree-ferns and 
grasses’ No doubt all these plants are found in the 
torrid zone, but the manner in which they are grouped 
shows that the descripfion was not written by a person 
conversant with tropical vegetation The lists of plants 
and animals given as characteristic oé the different re- 
grons are always inadequate, and sometimes ludicrously 
erroneo as when “ plants yielding spices,” and “ bam- 
boos,” are given tamopg the characteristic flora, and 
“ numerous insects” among the fauna, of South America, 
“ olives,” “tobacco,” “oranges,” and “ vines” as charac- 
teristic of the*Afiican flora, “hares” among the Austra- 
han fauna, the American “ custard-apples” among the 
Oriental flora,*while “grasses” appear as characteristic 
plants of Australia alone i j 2 

Among the less important errata for correction in a 
future edition are the following. at p 50,1n describing 
the noonday shadow at dgfferent seasons, the words “ in- 
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crease” and “decrease” are n&splaced , atp 170, “the 
Friendly Islands” are given as examples of conical iso- 
lated volcanic peaks; at p 174, “the late Piofessor 
Daryin “1s referred to, at p 2g0 the dark heat-rays are 
said to be reflected from the earth’s surface, instead of 
radigted, while, a few lings above, “radiation” ys omitted 
as an important means of heating the atmosphefe, and, 
at p 280, the table gives “classes” stead of “genera”? 
of Mammalia and birds e ° 

In pointing out some defxiencies of Mr Geeggy’s work, 
it must be remembered that many of the observations 
will apply equally to other works, some ef them of con- 


Means without special merits The chapter or the 


exceedingly g8od, as ıs the following one on its revo” 


lution The account of echpses and of the tides 1s also” 
good, and well calculated to render these phenomena 
mtelligible to learners The chapters on the atmosphere 
and its movements are also clear and instructive, as are 
those on oceans and ocean currents (The numerous 
illustrations, though rather coarse, are clear, and elucidate 
some of the more difficult problems discussed , and if the 
author will carefully revise his work for another edition, 
it may be rendered a very useful and trustworthy guide 
to students and teachers ° 





OUR BOOK SHELF 


Whence comes Man, from“ Nature” or from“ Goda? 
By Arthur John Bell (London. Wm Isbister, 1888 ) 


Why does Man Exist? By Arthur John Bell 


In these volumes Mr Bell biings an acute and ingenigus 
mind to bear on matters of science and the philosophical 
questions to which the study of science*leads Un- 
fortunately there are many indications that Mr Bell has 
no thorough and adequate first-hand acquaintance with 
the branches of science concerning which he writes 
And when the science 1s mere scissors-and-paste-work, 
the conclusions are not likely to have the value which 
attaches to those of even the humblest practical observer 
The fist volume deals chiefly with the writings and 
opinions of Mr Herbert Spencer, Prof Huxley, and 
others, and introduces incidentally some quaint notions 
concerning matters physical,and metaphysical In the 
second volume, apart from theological questions, with 
which it 1s not our province to deal, the main thesis 1s 
that the fundamental cause of evolution 1s psychological 
Every @ell of the metazoan body is the seat of an 
intelligence or bfe which is capable of being conscious, 
and is therefore a person, and when a given life multi- 


| ples and divides, ıt gives rise to another hfe hike itself 


without being diminished Thus is cons@tuted a cell- 
patriarchy Buta patriarehy involves a patriarch , and 
the patriarch is found in the parent-cell from which all 
others are prodaced e At the*fisst division of the fertilized 
ovum there ıs constituted a parent-cell and a child-cell 
(Mr Bell does got tell us how to determine which 1s 
which) The parent-cell may produce other child-cells, 
and the child-cell give birth to grandchilé-cells, and so 
on, but throughout all cell-division the patriarch parent- 
cellremains When invagination has taken place, we may 
* be sure that the position of the parent-cellis at the mouth 
of the gastrula, forthoygh it has subordinated its children 
to itself and to its service, that service has to_be paid 


for Later, however,.we find it safely ens@oncéd in the 

lanuna terminals of the brain, whence i? duects the 
e 

e . * e z 
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proceedings of its faithfyl servants and children For 
the patriarchab parent%eéll is the habitation of the Ego 
. the I, of the organism, while the child-cells are mhabited 
by subordinated egos The protoplasm of a cell is a 
machine, and the inhabiyng Ego itsengineer Reflex 
action w not merely reflex, but chiefly determined by thë 
` purposive action of the cell-ego, and so forth We need 
not follow®Mr -Bell further Emough has been sat to 
- show the natue of his speculations, and to entible the 
biological, or psychodogical 1gader in some measure to 
e decide whether ıt will repay him to read Mr Bels pages 

for himself ° ° C LLM 


Elementary Botanye ByJ W Oliver (London Blackie 
and Son, 189°) e < ee 

À IN these days, when the pursuit of a “ pass” 1s*more keen 
than*that of knowledge, the confession that an ele-, 
mentary text-book gas been written for the use of 
stydents who are studying ın classes und@r the Science 
and Art Department, and has been prepared on the 
lines of the syllabus of the first stage or elementary 
course, 1s apt to awake criticism, especially when, as 

in the present case, ten years’ examination papers are 
printed at the end of ıt But this book, though not an 
ideal elementary text-book, 1s tolerably free from the 
vices of cram ` its merits are, in short, chiefly negative 
What 1s urgently required at present is an elementary 
Book of positive excellence, written (not compiled, as the 
present work appears to be) by an author who walks 

X hıņself near the lımıts of our present knowledge, under 
@@ thesæcircumstances, the beginner would receive, from the 
very first, side lights, whether from terminology or from 
positive statement, which would prepare him for his 

* more extended study Such side hghts are singularly 
absent from this work take, for instance, the andreec1um 
anl gynzclum, in connection with these the word 

* sporangium ıs not mentioned, nor is the word spore, 
* „except in the statement (p 163) that the Cryptogamia 
e “reproduce themselves by spores which contain no 
embryo” thus the attempt is not made to pave the 
way for subsequent progress to the study of the homo- 
logies in the Jower forms Again, in describing various 
types of corolla, the old terms such as papilionaceous, 
hypocrateriform are trolled out (p 126) with only the 
minimum of explanation of the romance of insect agency 

(p 147), and though function 1s put in relation to form in 
treating of the stem, the chapter on leaves ıs singularly 
dry, owing to its dealing simply with form and termino- 
logy As regards terms, fiévo-vascular should not be 

+ o applied generally to bundles () 63), and the term oospore 
may well give place to zygote, while “acropetalous” 1s, 

we believe, a new enormity Many of the figures are old 
frends some of the new *ones are bad, for instance, 
Fig 54, of the wood of pine, which 1s full of imaccuracies , 

. Fig 73 (C), ın which the cambium in a two-year old shoot 
is as thick as the phloem, and Fig 75,1n which the 
bordered pits are,entirely omitted, while the difference 
between spring and autumn wood depéfitis mainly upon 
filling up the lumen of the tracheids with printer’s ink 

"e It mug not þe concluded from these remarks that the 
æ book is worse than others of its class ın some respects, 
it is above the average, but ndhe the less the field 1s yet 
open for a book suitable ferbeginners, apd written by a 
master hand, which shalf deal witff the elements of the 
science, in its modern development, in such a way as to 

lay a secure foundation fo® the futuré progress of the 

beginner, andeleave him with nothing to unlearn, 
FOB 


Household Hygiene By Mary Taylor Bissell, M D 
(New York N D C Hodges, 1890) 

THIS little volume consists,of a serios of*papers which 

orginally appeared as coptributions to the Art Inter- 

change Corgpany They deal with the sanitary regula- 

tion of the home Every chapter 1s wr.tten in excellent 
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style, and considering that much of the mafter@1th which œ» 
the author 1s concerned 1s technical, the manner in Vfhich 
it 1s presented 1s exceedingly clear Dealing as it does 
with every requirement of¢he home from a samitary and 
scientific point of view, the book contains much mforma- 
tion of the utmost value tô women of the household It 
would be well if the essential conditions for a healthy heme, e 
so well laid down by Dr Mary Bissell, were more care- 
fully xemembered, for they wofld be the means of savfng 
life, now often sacrificed by ignorance of the ordinary 
laws of health We recommend the book most cordially 
to the class of readers for whom it has been written, and 
we feel sure that everyone upon whom the care of a 
home devolves would be the better for bearmg in mind 
the lessons which it teaches H Brgck 


e 

Lessons ın Applied Mechanics ByJ H Cotterill, FRS, 

and J H Slade? RN _ (Isondon. Macmillan and Co, 

1891 ) e 
THIS 1s one of the best little books on the subject that 
have come under our notice for some time. It 1s of a tho- 
roughly practical character  Althoug& most of the 
matter has been selected from the larger work by the 
first-named aufhor, it ıs piesente@ here in a more ele- 
mentary manner, having been for the mogt part re- 
written, with considerable additiogal qllustration 

The work is divided into thee parts In the firsé,part 
the principle of work 1s dealt with, and among the more 
important chapters ın ıt we may mention that on pulleys, 
belts, and wheel-gears, and that on the direct-acting engine, * 
the latter bemg thoroughly well examined in detail, with 
explanatory diagrams In the second part, which trpats 
of the strength of materials and structures, we have some 
well-prepared chapters on the bending moments and 
shearing forces under distributed loads, open beams, 
lattice girders, and frame-work structures, &c , together 
with some experimental facts relating to elasticity, 
strength, and resistance to impact of various materials 
The last part consists of the fundamental laws 1elating 
to hydraulics, and although rather short, contains a suffi- 
cient amount of information for an elementary work 

Altogether, the book 1s an excellent treatise for students 
of engineering, and others taking up the subject The 
examples, all of which are practical and original, are 
numerous, and add greatly to its utility 





LETTERS TO THE EDITOR 


{The Editor does not hold himself responsible for opinions ex- 
pressed by hrs cor pespondents Nather can he undertake 
to return, or to correspond with the witters of, rejected 
manuscripts intended for this o1 any other part of NATURE 
No notice ts taken of anonymous communications | 


The Flying to Pieces of a Whirling Ring 


IN order not to mislead stugents, it may be well to point out 
that the words “‘ parallel to the equator” in my letter on p 439 
(March 12) are emphatic, and that a Jess paradoxical statement 
is simply that the tension needed to lay a weightless cable 
precisely along a parallel of latityde 1s mare than ıt can stand 

It will be noticed ghat a horizontal rope must sag either down- 
wards or upwards, according as it 1s in a liqmd lighter @1 heavier 
than itself, and that to stretch a thread, even a floating thread, 
tul it 1s curved no more than the earth, needs too much tension 
for anything but a quartz fibre to stend , ugless the lquid 1s so 
delicately adyuste@ as to buoy the body's apparent weight, with- 
out buoying its true weight The termination of my former 
letter erred in seeming to suggest, (as Prof Karl Pearson 
puts it) that the principle of Archimedes failsefor centripetal 
acceleration è OLIVER J LODGE 

WE way imagine how anxious the pracfical man woulé be to 
test the extraordinary numerical results given by Dr Lodge fos 
the tension in a steel tdlegraph cable, due to the whirling effect 
of the earth’s rotation, amounting, according to the formula, to 
a tension of 30 tons per square in@h m latitude 60°, and 120 at 


the equator Žž è e e ` 


® e 


. e ` 
i 
e 
Dr Logge gives the formula T = pz*,*and at the equator, 
v =@i§26 ts, and now our practical man looks out the density 
of steel in a table, and finds ıt given as about 8 
With p = 8, v = 1526, he finds T ıs *ery nearly 20 million, 
so there 1s% misconception somewhere , however, the result 1s 
given in tons, so, dividing by 2240, fle finds T 1s new about 
8000, still very far Rom tlre result He next tries dividing by 
e 144,eas the result 1s given ın tons per square inch, and now T ts 
about 60—only half the true regult 
By this time he remembé@rs that he ought to have taken 
p = 8 x 62 4, and T 1s now about 3700, and as this looks lke 
32 times the true result, he now thinks of dividing by g, so that, 
finally, the formula which gives the true result ıs not the simple 
T= pv", but T = 624 po 
2240 x 144 £ 
What does the formula T = pv? then mean? WihC GS 
umts We may put p = 8, and v = 4 x go? — (24 x 60 x 60), 
and now T = 101° ¥ 1 7 barads, and as a stress of one pound 
per square mch 1s about 70,000 þparads, we Yivıde by 70,000 and 
2240, and find T = 110 tons per square 1gch 
But with the ordinary British legal units of the foot and the 
pound weight, the formula T = po? is meaningless , and a prac- 
tical man has a just complaint agaist our vague system of 
theoretical teaching in dynamics, when he comes across a formula 
such as T = pv", where it ıs merely stated that T ıs the tension, 
p the density, and v thevelocity S 
Tt isin the gnterest of those to whom dynamics is a reality, and 
not a mere combmagorg! analysis, that { am encouraged to 
write this criticism , but Row@reiurnmg to the telegraph cable, | 
which, as a girdle round the equator, ought to rise out of the 
ocean bed, and stand like an arch under a tension of 120 tons 
per square inch, ın consequence of the whirling effect of the 
* eaith’s rotation 
But, on taking into accourt the gravity due to the earth’s | 
attigction, which 1s about 289 times the whirling effect, our 
cable, if it stall stood as an arch, would have a pressure of about 
32,000 tons per square inch , and now we are confronted with | 


the old Ostrogradsky paradox A G GREENHILL | 
considered, and to which the radius 1s 7 


March 16 
The equilibrium of any sma]! element of mass under the two 
radial tensions at its inner end outer surfaces, the two hoop ! 
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ProF Lonpce has invited me to follow up his letter on ‘‘ The 
Flying to Pieces ofa Whirling Ring” (NATURE, March 12, p. 
439), by sending to NATURE a note about the strains and 
stresses in a whirling disk—a matter which has lately been the 
subject of some correspondence between us Before speaking of 
the disk, however, let me (as an old cable hand) confess that I 
do not follow the reasoning which leads Prof Lodge to say that 
a submerged cable of the average density of sea-water, if lying 
parallel to the equator, would be subject to a stress of 30 
tons per square inch, or more (in latitude less than 60°), in con 
sequence ef the earth’s rotation This 1s in startling disagree- 
ment with one’s recollection of the behaviour of say a ‘‘ caya” 
rope (which satisfies the condition as to density) But surely a 
cable that ıs wholly supported by water ¢s as much protected by 
gravity from flying to pieces as a cable that 1s partly supported 
by the mud or rocks of the bottom 

The strains in a revolving disk have been discussed by Mı 
Chree (Quart Journal of Pure Math , No 8g, 1888, see also 
Proc Camb Phil Soc, vols xiv and xv) and by the late 
Piof Grossmann (Ve handlungengdes Vereins zur Beforderung 
des Gewer ofleesses, Berlin, 1889, p 216) Prof Grossmann—for 
the reference to whose papgr I am indebted to Mr J T Nicol- 
son—treats the case of a disk with a central hole in it, and 
points out that the hoap tensiongis greatest just round the hole 

There ıs, however, an important diffegence between the 
values of the hoop tension when there 1s and when there ts not 
a*hole The difference ım question appears to have escaped 
notice, ant my object in writing this note 1s to point it out 

The case supposed 1s that of a thin disk, homogeneous, 
isotropic, and uniformly thick We have to con#tder two principal 
stresses—namely, the radial tension #,, and the hoop tension 2, 
Let be the angular velocity, 

p the denfity, 

E Young’s modufus for the material, 

p Poisson's 1atio of lateral to longitudinal strain in a simple 
stress 

z the radial displacement at any pomt where the stress 1s 
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tensions on its front and back face 


® ° 
$ aed the “centrifugal force,” 
requires that e ° 


A= Hoe) = wpa? f (1) 
e The strain in the direction of t&e hoop stress J, 18 5 The 
du 
radgal strain 1s A Henge ès 
E 
j = = 0 ~ Pfu (2), 
e b 
and e - 
d 
E Zez Po — BP * e (3) 
From (2) and (3), $ x $ 
of ge wy 
. As totte) 9 
—_ E (mu dy \ ’ 
, earn (E+F $ E 5 
And, substituting in (1), 7 
rdu du u _ (1 — wwp® 
a de > pe eee we 
From which, 
u C (1 — W) upr . 
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$ 
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In this I have simply followed Grossmann, who goes on to find 
the stresses in a disk zozth a hole by applying the boundary con- 
ditions that ža = 0 when 7 = œ, the radius of the dish, and 
also when 7 = a, the radius of the hole The result s—, ° 


2 24, 5 
A= sefi ta(n tay + AN- (I + suv? h, 


p= SPL (3 OCELE )} 


Fiom this it 1s clea that the maximum hoop tension occurs 
close to the hole, with the value 


Max 2, = “Pls + pay? + (1 - was}, 


5 


9 a 
apas 
ee he 


e 


e 


F + wa = a 


— t 
and the maximum radial tension occurs when 7 slay, with 


the value 


Max pp 


In the special case when the hole 1s very small 


Syaa 
Max 2, = Max po = Seats th) 
With a given material, the stresses depend simply upon the 
peripheral velocity 
Next take the case of a disk which has nohole The boundary 
conditions are ~, = O when 7 = g (the radius of the disk}, and 
u =Owhens =o Hence, by equation(7), C = 0, and then, 


by equation (5), Cy = (rong p)@" pat 


The stgesses 1n the disk without a hole are therefore, 
e 


a= {34 we - (r+ aye h, 


A= 2 (3+ me? - 7%) e 
e 
Each of these 1s a maximum at the centre, namely, 


o*pa(3 + n) 
8 


and this is just hefif the value*which the intensity of stress 
reaches when there 1s a very small hole e 

If we take 15 tons per square inch as the greatest safe stress 
m steel, a thin disk of uniform thickness, with a hole at the 
centre, may be whirled with a peripheral velocity of about 620 
*feet per second If there were no hole, the peripheial speed 
might be about 870 feet per secopd 

A plate imtended to whirl at a high speed should evidently 
have its thickness increasgd in thé neighbourhoodPof the nave 

Cambridge, March 14 J A Ewine 
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I IMAbINE that many @xperimentalists who haveihad to 
employ whirling “apparatus running at a dangerously high speed 
must have come to the same conclusion as Dr Lodge in finding 
the lint of safety When designing the magnetic ring, which 
the late Dr Guthrie and I used in investigating the son ducyvily 

of liquids, I arrived at the same result—namely, that eac 
material when in the form of a ring has a limiting linear speed 
depending ®nly on its tenacity andedensity The same is’ true 
of a portion of a rng held by the ends moving aboutaits centre 
f curvature, provided ghat it is so long that its stiffness 1s not 
It did not, Hogvever, occur to mę [that an 


+ Atlantic cable of the same density as sea-water would fly to 


@ 


pieces , aral I don’t now clearly understand why this should be 
so, or, 1f so, why theeocean would in such a case hold together, 
having the same densgty as the cable 

Of course in the case of a disk, Such as a grinflgtone, higher 
speeds are possibl@ because, to use Dr Lodge’s expression, the 
outer payts are iadially sustained The investigation of tha 
subject ‘vill be found 1% the reprint of Clerk Maxwell’s scientific 
papers, vol 1 p 60, where the effect on pol@ized light of a 
transparent revolving cylinder 1s also considered 

C V Boys 





IN his letter on p 439, Dr Lodge points out that the tension 
due to centrifugal forces ın a rotating band 1s independent of the 
curvature , but the deductions which he diaws from this are, I 
think, mistaken * He argues, in the first place, that a straight 
band of 30-ton steel moving with a velocity of 800 feet per 
Second ın the direction of its length 1s in a state of very unstable 
equilibrium, and that the slightest shiver of a ‘‘ vibration running 
along 1t would precipitate a catastrophe ” 

Fo be sue, if the band is already stretched to its breaking- 
strum the equilibiium is unstable whether ı£ be ın motion or not 
But if the band be not so stretched, and it need not be, there 1s 
no instability whatever on account of the motion, and a vibration 
wil] travel along a bar of steel advancing with this or any other 
velocity precisely as if the bar were at rest, and without exciting 
among its particles any rebellion against the second law of 
motion 

Further on Dr Lodge asserts that a cable of the same average 
density throughout its length as sea water, and lying across the 
ocean parallel to the equator in latitude lowe: than 60°, could not 
hols together unless of 30-ton steel, and the suggestion to relieve 
the tension of a telegraph-cable by floating ıt is pronounced ın- 
feasible on acc@unt of the centrifugal forces Suiely Dr Lodge 
has forgotten that the buoyancy of the sea water 1s already itself 
modified by the centrifugal force, so that such a cable would be 
in perfect equilibrium Moreover, and quite apart from this 
consideration, since the centfifugal force on a body even at the 
equator ıs only about shy of its weight, there remainsy$$3 of the 
weight which might be relieved by flotation in the manner sug- 
gested without encroaching on the remaming 335, which would 


+ o balance the centiifugal force, an@l thus free the cable from all 


tension A M WORTHINGTON 


Devonport, March 15 





e 

OnE of Prof Lodge’s iesults would surprise all mathe- 
maticians were ıt correct unfortunately this ıs not the case A 
submarine cable would have xo tendency to break 1f supported 
by floating matter in the manner described by Prof? Lodge 
Every particle of th cable would be undessthe infiuence not 
only of ‘centrifugal force,” but also of gravity, and the upward 
pressure of the water would just balance the difference of these 
opposed forces,ehence there would be xo tension whatever in the 
cable, and it would remain in geutral equilibrium, no matter 
what the latitude 

Prof Lodge’s other resultg’ are well known, to most students 
of dynamics His general statement that ‘‘an Atlantic cable 
1s only held together by its weight,” 1s merely a particular case 
of the fact that all bodies, whether cables er otherwise, would 
fly off or burs,jaway from the earth if gravity did not exist 
Had Prof Lodge realized this fact, he could hardly have made 
such an obvious mistake with regard to the behaviour of a 
supported cable G H Bryan 

Peterhouse, Cambridge, March 14 
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Modern Views of Elegtricity (Volta’s Force) 
I THINK tht the difficulty which Mi Burbury expresses on 
p 439 (March 12) under the above heading, probably rests on a i 
NO. J! 16, VOL. 43|° e e 
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misappiehension He says ‘* When zinc 1s isolated, a negative 
charge 1s on it, and therefore at an outside point there 1s a 
positive slope of potential upwards from the zinc” My state- 
ment, on the contrary, 1s that a piece of zinc immersed ın an 
oxidizing medium *posséses no charge so long as it 1s Isolated, 
but experiences a lowering of potential by reason of the chemical 
tendencies of its surface film—z e the contiguity of a number ofe 
negatively charged oxygenations In this film, indeed, there 1s 
an electrical double-layer, consfstag of equal opposite charges, 
the negative facing the zfnc, the positive facing outwards, but 
there is no charge such as will produce the slightest effect at an 
external point Contact with copper of course changes all this , 
displacing negative electricity from zinc to copper across the 
junction, from copper to zinc through the air It is this dis 
placement which affects all external points, and it 1s this which 
electioscopic experiments have displayed There ıs gothing 
whatever to be detétted ın the neighbowthood of a piece of 
isolated zinc, unlesg its surface-film itself be explored The 
range of its effect is sharply Bounded by the thickness of its 
infinitesimal air-film@ on which the whole of the molecular 
strain 1s thrown much as 1s expressed by Mr Chattock in the 
latter half of his letter on p 367 

If Mı Burbury does not object to contemplate a piece of 
isolated zinc surrounded on all sides by straining oxygen atoms, 
each negatively qharged, he can have n@ difficulty in realizing its 
depression of potential, nor can he fail to appreciate the 
momentary transfereof electricity, accompanymg the sudden 
approach of the crowd of oxygen gtoms, Which occurs as soon as 
a way of escape for negative electricity is opened by the sw&eping 
away of some of them by copper OLIVER J LODGE 





Ratio of Centimetre to Inch 


ProF Boys’ letter on p 439 (March 12), reminds me that 
I have never seen stated 1 very simple approximate relation 
between centimetres and inches, viz 33 to 13, which 1s correct 
to one part in 1700 OLIverR J LopcGe, 


Potassium Salts in Sea-Water 


A CORRESPONDEN1 ın NATURE of January r (p 199), in 
asking why it 1s that the water of the ocean contains such a large 
proportion of sodium and so httle, comparatively, of potassium 
salts, raises one of the most instructive inquiries ım the whole 
range of mineral physiology The waters which flow into the 
sea convey the soluble salts derrved from the land, and these 
often include a considerable proportion of potassium The 
sources of these salts are two-fold (1) the sub aerial decay of 
ciystalline rocks, which give up their alkalies as carbonates , 
(2) saline solutions and solid salts which have come from eva- 
porated seas or lake basins, and have thus been wethheld or 
abstiacted fiom the ocean’s waters In the latter case they are 
fossil sea-waters, as m many saline springs from the older sedi- 
ments These wateis show that the proportion of potassium 
salts was then not greater but less than at present Of the 
alkaline salts of the St Lawrence River estimated as chlorides, 
the potassium equalled, by my analysis, 16 per cent, and the 
Ottawa 32 per cent, the 1emainder being, of course, sodium 
chloride In the numerous saline and alkaline springs which 
rise fiom the Paleozoic strgta throughout the gieat valley 
drained by these rivers the proportion of potassium chloride 1s 
seldom over 2 or 3 per cent of the alkaline salts, and often less, 
while in the waters of the modern ocean it 1s found to be not far 
from 3 per cent ° . 

There are, then, tyro questions before us f1) Why do saline 
springs and ordinary potable spring-waters contain së small a 
proportion of potash salts? and (2) What prevents their, accum 
lation ın the waters of the ocean? The evaporation of sea- 
water in limited basins gives at firstepure sedıum chloride, and 
it is only in th® mother-liquor that the potassium salts are 
found, and, as ın the Stasfurth beds, are deposited above the 
rock-salt The researches of various.chemists have long since 
shown that surface waters, m filtering through tlf soul, give up 
potash, ammonia, silica, and phosphate8, retaining, however, 
lime, magnesia, and soda—a beautiful provisiqn by which the 
earth retains the elements necessary for tle life of plants, while 
the fjlterea water thereby becomes purified and fit for ordinarye 
uses A process not unlike this goes on in the seag It is well 
known to chemists that the ashes of sea-weeds abound in potas- 
sium salts, and contain, ım most c&ses, from 15 to 25 per cent 
of potassium oxede œ sO that kelp @s valuable, not only as a 
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soure® of iodine, but of potash, and the fertilizing effects of 
sea-weed, due to the presence of the alkali, are recognized 
The maring plants thus select from the*sea-water the potash, 
and by their subsequent decay th thg oozẹ of the bottom, as 
long since pointed out by Forchhammer, restore thig element 
again to the uwoluble sefiments These plants, at the same 
$ time? take from the sea-water the minute quantity of iodine 
which 2t contains, and also the dgssolved metals, as silver, copper, 
antl gold, tiaces of which afe found in their ashes, and, as I 
have long since shown, are thus agents m the production of 
metalliferous stiata, and, finally, of mineral veins 
Thus, while the soil removes from the surface waters the 
elements necessary for the nutrition of Jand plants, the marine 
vegetation itself performs more directly a similar function m the 
waters af the ocean, and im the accumulating sediments restores 
it to te solid earth the alkaline element „In the sea, as on the 
land, the great prdcess of terrestnal circulation goes on un- 
ceasingly The reader who washes may see the whole matter 
discussed at greater length m the author’s é‘ Chemical and Geo- 
logical Essays,” pp 95, 96, 135, and again, in a lecture on 
“ Metall'ferous Deposits,” ġid , pp. 220-236 
New York =, T Srerry Hunt 


Bright Crosses in thg Sky seen from Mountain Tops 


ON March 21, 1881, I made an ascent of the Grossneuediger 
(3673 m ), ald observed at midday from the summit a curious 
phenomenon  Yesteflay Mach 8, 1891, I made an ascent of 
the R&tscherkofl (2214 m ), and observed, also at midday, the 
same phenomenon from the summit As I have never seen it 
at any othe: time from any mountain top, ıt may be considered 

* rare, and as ıt was in both cases observed in March, with fine 
weather, south wind, and relatively high temperature, it may be 
more or less restricted to that time of the year, when Alpine 
aseehts are rarely made 

The phenomenon 1s a combination of two rings of light, one of 
which has tts centre in the line connecting the observer with the 
sun, and appears to have the same dimensions as the large ring 
sometimes observed round the moon and the sun at low levels 
The other ring has its centre m the observer and passes through 
the zenith and the sun Both rings are pale, the latter paler 
than the former, and not visible near the northern horizon 
Where these two rings cross each other, they are much brighter 
than elsewhere , and so it appears at first sight, 1f one does nat 
look carefully, as if there were merely two bright crosses, one 
below and one above the sun, the arms of both crosses being 
vertical and horizontal 

This observation may be interesting to meteorologists, and 
seems to be but rarely made R v LENDENFELD 

Innsbryck, March 9 





Inidescent Clouds 


A BRILLIANT indescent zenith arc wa8 seen to-day at 3 15 to 

30 pm, without either the primary or secondary solar halos 
which usually accompany it <A faint “mock sun” was, how- 
ever, observed in the west at 4 p m 

A remarkable and distinct display of iridescent cirro-stratus 
was seen on March 4 The cloud-layer, which appeared to be 
very high, and was appaiently aévancing from the west-north- 
west, was evenly tmted in a strikmg manner ‘The hues were 
most strongly marked nehe foremost band, whilst in the far 
perspective the cloud was still faintly Wlumined with mdescent 
colours , these were &pecially@eautiful at 5 45pm Lowscud 
cumulus from the west partially obscuredgthe view at 6 p m 
Jj 1s nof unusual to see iridescent colouring ın clouds, chiefly 
when a lọw bank of cloud reflects the light on the higher cirrus 
It 1s also occasionally seen frmging the edges of cirro-cumulus 
when they are in an%zimyP near that of the sun 

York Road, Driffield, March 11 s 


° Frozen Fish ® 


e 

Mr McLacHLan’s opinion that fish suffer comparatively httle 
injury when incised fpr lengthened periods in sohd ice 1s fully 
borhe out by an occurrence here in the year 1873 In the early 
part of the month of July a boy was sergously ul in one of the 
large boardisg-houses , 1ce-bags had to be applied to his head , 
the ice was procured from the ice-house, which had been filled 
in the previous Decembe: from a pond ın themeighbourhood 
On pouring off the water fr8m one of the lags After ıt had been 
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used, a small fish was seen swimiiiftg merrily about My in- 
formant (the mastér of the house ın which the boy lay 1ll) tells. 
me “the fish was very small, and so transparent that a large 
portion of its internal organization was clearly visible” , he 
éhueks it was minnow, but ts dout&ful as to the accuracy of the 
opinion At all events we have here a well-authenticated case 
of 4 fish surviving inclosuie m solid ice for a period of between 
six and seven months i ° 
I mayeihaps mention the effect of the recent winter on the 
Unionide of this neighbourhopd They*he dead in shoals round 
the margins of several large ponds I have examined, particularly 
1n those which are very shallew round the edges The dead are 
far more numerous than I have ever seen in pre@ous years 
Two A cygneus which I exposed in 2n open vessel to the 
entire severity of the frost were killed, ang bdth their shells split 
from dorsaleto ventral surface on one side On the other hand, 
Unmionidee, even when out of then shells,“can be frozen and 
*thawed for two successive nights at least without injury, neither 
do the contained Glochidia suffer in‘an$ way Thus last point 
I chanced to discover last year accidentally, by one of my disS&t- 
ing dishes containing a hving Unie getting frozen solid on tuo 
successive nights OSWALD H LATTER 
Charterhouse, Godalming, March 15 


Mr McLacuian asks (1) Whether fish necessarily die when 
enclosed for lengthened periods in solid ice? , 

To this I can definitely reply that there were many small carp 
(3 mches to 9 mches), and innumerable stichlebacks, embedded 
in the ice in a pond here, within a week of the commencement. 
of the long frost (beginning about December 8), and that when 
pieces of ice containing them were broken up (as was dong at 


that time) and the fish put into water, they showed no signs of @J 


life. 

(2) Whether this winter caused any important mortality? 

Up to the frost, the pond swarmed with sticklebacks, and con- 
tamed hundreds of small carp (3 mches to 6 inches), and, 
probably, two or three dozen of the same fine fish from 6 inches 
to 20 1nches long Since the frost, there has been no sign®of 
fish-life m the pond 


The pond 1s about 7o feet by 50 feet, and at the time of bemg+ ` 


frozen had a dep.h of 2 feet of water, and (in places) over 1 foot 
of soft mud Unfortunately, the ice was not kept broken 
Of course, 1t 1s possible that the old carp may be still al:v® at 
the bottom of the pond o1 in the mud, but we should have seen 
the smaller carp and sticklebacks if there had been any still 
alive JAMES TURLE 
North Finchley, March 14, 





Eskimo Art Work 


AMONG the many objects of interest seen ın a brief journey 
to the cryolite mines in the Arsuk fjord, Greenland, last Sept- 
ember, none was more attractive than a collection of what may 
be called Eskimo works of art, belonging to Assistant-Super- 
intendent Edwards, of the mine Three of the specimens were 
photographed with a tourist’s camera Although the photogiaph 
was not a very good one, ıt shows a degree of skill ın sculpture 
that would probably suprise those familiar only with those speci- 
mens found in such museums as the Washington and the Berlin 

In the collection, besides candlesticks and cigar-holders, 
were a Qumber esamsh-receivers, anchors,’ paper-weights, &c 
They were all made of green stone (weight stone, the Danes 
call it), of the variety used in making the Eskimo lamps Of 
course, every aiticle was made with the intentiowof selling ıt to 
the Danish rulers, the Eskimps, so far as I could learn, never 
using their artistic skill for decorating their own homes, although 
such articles as yeapops, toggles’ for dog harnesses, ke, are 
often fashioned with an eye for beauty, as well as utility 

Files, purchased of the Danes, were about the only tools used 
by the Eskimo araists, although the form of the object to be 
made was first rudely blocked out with a pointeg. piece of iron 
used as a chisel 

Some of the objects had a jewellery finish, as founders in bronze 
would say , while others (and the more beautiful) showed plainly 
the marks of the file The art centre—if one may call 1t so— 
of Greenlandas Gpdthaab, where Heimrich J Rink lived 
when Inspector of South Greénland, although one or two men 
at Frederickshaab have, by then skill, made :eptatio&s among 
the whites along the coast Joun R SPEARS 


New York, February „26 Ș 
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THE ZOGLQGICLL STATION, AT NAPLES 


J5 NATURE of February 26 (p 392) a friend of the 
Zoological Station of Naples has raised his voice to 
ue one or two muis@onceptions which, as he tings, 
have been the cause of the difficulties, experienced at the 
last megting of the British Association in Leegs, in 
obtainfhg the renewal of the vote for the gccupation 
by British naturalists of a table in the Zoological Station 

° While thanking him, I should wish to be allowed to add 
some remarks to the arguments used ın that article 

If oppositfon to the continufance of the table was really 
based on the ground that the Zoological Station 1s in 
the main an edygational institution, nothing would be 
easier than to. show that this is a funddtgental error 
In dact, the whle conception of the Naples Zoological 
Statiqn was to found an mstitution meant exclusively fer 
esearch, and this conception has been carried out in 
every way Not only more than six hundied naturalists of 
various nations have worked for months and years in the 
laboratories of the Station, not only from six to ten 
assistants have been occupied with research all these 
yeats through , but the Zoological Station has sent ever- 
mcreasing numbers of well-pieserved matine animals to 
almost all the greater and many smaller European and 
other laboratories for pure ends of research By all this 

* the Zoological Station has almost revolutionized the 
conditions of biological research, it may yet be the 
cause of greater changes through the arrangements that 
ft ys just now finishing to enable physiologists to carry out 
experimental and chemical studies on marine animals 
and plants 

One educational exception 1s, perhaps, worth recording 
The Zoological Station has admitted during the last ten 
qens naval officers and physicians from Italy, Germany, 

ussia, and Spain, for the purpose of instructing them 
in the art of collecting and preserving marine organisms 
on their voyages through the oceans, and I am glad and 
proud to say that the collections brought home by the 
htalian corvette Vector Pisant have earned not only well- 
deserved fame for Captam Chierchia, but have proved to be 
really the s8lution of the problem how to add numberless 
treasures of the oceans to the stock of inland labora- 
tories for research, and to do this by the simple expendi- 
ture of a few thousand francs The example set by the 
Itahan naval authorities has been followed by the 
Russian Navy, after a visit to Naples by the present 
Minister of the Navy at St Petersburg, Admiral 
Tchichatchoff , and splendad collections from the Pacific 
and the Indian Oceans, made by the naval physician, Mr 
Isnaeff, have been added to the stores of the Moscow 
and St Petersburg colleqjions I still hope that other 
navies may follow in this line, and I am sure that naval 
officers and physicians on board as well as naturalists at 
home would be greatly satisfied if the Italian and Russian 
examples became more generally imitated 

Tam pleased àt this opportunity eésaalling attention to 
the only case where the Zoological Station made use of 
spegal instruction as the most effective way to promote 
research ®All the six hundred naturalists who have 
worked during eighteen ye&rs in the Zoological Station 
have done so relying anly on their previously acquued 
education in Universities ft homesand abroad, and if even 
they went away from Naples better instructed than they 
came, it 1s simply because gio one 1s møre fitted to profit by 
example than he who already understands 

Let me now treat of the second objection, of which 
the author of the article speaks, regarding the “ policy of 
continuing to support an already thriving institution for 
an indefinite period ” . 

It 1s obviously mote qifficulé fos me to discuss this 
objecgion, and especially, so after the author of the said 
article ha? once more most distiactly called the Zoological 
Station at Naples “Dr Dohrn’s Station” The author 
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1s right in calling me the founder, directo!, afd proprietor 
of the Station, but I wish most distinctly to point Ofit that 
my proprietorship involves only a burden and responsi- 
bility, and no advantage swhatever of a mateñal kind I 
am 2 creditor’ to “the Zoological Station, like other 
creditors, but with the clear distinct¥on shat my material 
ability is unlimited towards the other creditors, and mer 
moral lability limited toethat zazponderadile called the 
public opinion of the whole Scientific, and a great p&rt of 
the unscientific, public, which takes an interest in or con- 
tributes to the maintenance of the Zoological Station 

But this same unlimited lability may excuse me if I 
take the liberty to state unrestrictedly the necessities and 
the conditions under which I hoped to succeed in an 
enterprise which, when I began it, was considered fan- 
tastical, almost Utopian, by many, perhaps by most, of my 
fellow-workers im biology, I meant from the very begin- 
ning to create an,international institution, and I counted 
upon the loyal and lasting co-operation of all those, m 
whatever country, who understand the extraordinary 1m- 
portance of seaside studies, and who know fiom experience 
how difficult progress in biology had become from want 
of appropriatg laboratories near the sea I hoped, further, 
to enlist as supporters of the Naples Station all those 
naturalists who with me, put the generat interests of 
biology higher than the pegsonel Sredilection for th.s or 
that branch of biological pursuit, and who could help me 
in securing the material support of Governments and 
learned bodies for the new institution, which was created 
under considerable difficulties, and for which I had undef- 
taken to act as a responsible manager To find myself 
without that co-operation could alone make me regyet the 
labour and loss that I so incurred 

The author of the article calls the Zoological Station 
“an essentially German institution,” and seems to believe 
France justified, “in view of national prejudice and 
having zoological stations of her own,” ın not havnt 
subscribed for one or more tables in the Naples Station 
In fact I am German both by birth and culture, and 
shall remain so to the end of my days, and so are the 
greater part of my assistants, who have staked hke me 
their existence on the prosperity and efficiency of the 
Zoological Station of Naples But the very name ot 
Naples indicates that one might quite as well call it 
an essentially Italian institution, and the more so as 
among my assistants thee are several Italians of no less 
importance and service to the Zoological Stati6n than my 
compatriots, and as Italy ike Germany has behaved most 
generously ın supporting the Station 

But I think the time has come when one must raise 
one’s voice most distinctly against the narrowmg limits 
of national prejudice, which nowadays has grown to 
almost overwhelming and even pernicious importance 
in many provinces of material and—I am sorry to say— 
also moral and intellegtual existence Science at any 
rate ought to be exempt fiom that morbid exclusiveness 
which refuses to act in rational community regardless of 
political or ethnographical boundaries When I left my 
country to found the Zoological Station at Naples, I acted 
simply in the terest of science I weuld certainly have 
preferred to found the Zoological Station in Germany if 
Germany had offered the same scientific adwantages as 
Naples, or I would have ggne to, the North Cape or 
Ireland, if Iehad been convinéed that biology were best 
served by building a station there instead of in Naples. 
My choice fell op Naples beqause I was and am still 
convinced that no place in the world c@mbines so many 
advantages for biology as Naples, and no other place 
would so readily induce others to follovs the lead which — 
ıt was, perhaps, presumptuous in a young man of thirty 
years of age—I, wath the daring of just these thirty yeais, 
beheved myself capable of taking, and even entitled to 
take e 
As for Rrance not followng the example of almost 
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all the other European nations, allow me to state that 
Claude Beinard, the great physiologist, asked the Minister 
of Public Instruction, M Bardoux, to tent four tables for 
French neharalists at Naples ,*and 1f this has not been 
achieved, there comes ın a greater obstacle than seational 
reyudice—the *untimely death of the great physiologist 

¢ befleve, indeed I know, that even now a view ts pre- 
dominant among some of phe highest authorities of the 
French biological school, that France ought to be repre- 
sented at Naples, and it ıs regretted in some quarters 
that “national prejudice” 1s allowed to triumph over 
those higher arms of the French mind, to which science, 
as we all know, owes such splendid manifestations and 
such grand achievements 

I doenot know whether it 1s a bettey position to plead 
for the abstinence ôf France ın view of the several French 
zoological stations, but as Austria hås not ceased to 
rent tables at Naples though in possegsion of a national 
station at Trieste, so Fiance might have found it well 
worth the outlay of an annual £100 to have a share in 
the maintenancesand profitable use of the laigest and the 
only international biological laboratory existing 

If ıt be alleged that the Naples Station is now a 
thriving institution, and not any more in need of being 
supported, aš in the case of the table rented by the Butish 
Association, I am glad hatethe author of the article ın 
NattRe gives the account of the receipts and expendi- 
ture of the Naples Station, and finishes with the state- 
ment, that “the Station would be carned on at a 
considerable annual loss were ıt not for the magnificent 
subsidy of £2000 a year, granted to its support by the 
Geran Empire, which just covers the deficiency” I 
think this statement answers more than fully the question 
of the desirability of the “mternational” support of the 
Naples Station If it were true that the Station was 

ssentially a German mstitution, the German Empire 

would certainly not ask for the support of any other 
State or foreign Association, but would receive foreign 
naturalists as guests in a laboratory maintained for 
the benefit of its own subjects But the scientific 
and international importance of the Naples Station 1s so 
uniestrictedly recognized at Berlin, that whist there 1s a 
movement on foot to create in Heligoland a “ Prussian” 
biological station fo. home interests, I am distinctly told 
that this will in no way interfere with the generous 
subsidy gyven by the German Government to the Naples 
Station 

I believe myself to have been the first to suggest the 
formation of a net of zoological statiens round the globe, 
and have been either actively or morally helpful in the 
formation of most of those now existing If I have not 
carried out an old plan to assist personally in the crea- 
tion of a Zoological Station at Sydney, which I considered, 
and consider still, of the highest importance to science, 1t 
was in deference to the remonstrances of my late fnend 
Prof F M Balfour, who insisted even more than myself 
upon the supreme necesssety of a powerful central establish- 
ment of the kind, and opposed, even for a time against 
my own opinion, the plan fo? the foundation of a Bntish 
boopis statior®, on the ground that^t was too eaily, 
aiti would so interfere with the thorough development 
and manftenance of the Naples Station 

And I think I ought noteto conclude without once more 
respectfully and gratefulfy recording the sBlendid gifts of 
some British naturalists, headed by the late Mr Darwin, 
to the Zoological Station, which, in a dangerous moment, 
went far to protect my, at that time, still isolated and not 
generally recognized efforts from falling short of the end 
m view May thesegtwo names be suffered to test the 
hjgh and purely scientific character of the Naples Sfation, 
and may this reference to them help to maintain the ttes 
which, from the beginning, have been established between 
it and the British biologistse 

s 
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THE HIGH-PRESSURE ARBA OF NOVEMBER 
1889 IN CENTRAL EUROPE, WITH REMARKS 
| ON HIGH-PRESSURE AREAS IN GENERAL 


NDER this heading Dr® Hann, of Vienna, has 
recently had a memoir published,! ın which he 
gives in detail and discysses the meteorologigal condi- 
tions ang cucumstances In the high-pressure area which 
remained nearly stationary over the Alps and the circum- + 
jacent tgiiitory in Nove 
On Novempei 6 there was high pressyre over the 
Atlantic Ocean, Fiance, and the southern parwof Eng- 
land On the morning of the 11th the centre lay over 
the North Seg, and on ¿be 12th it gvag transferred to 
Central Ewrope, and neatly the whole of Europe was 
comprised within the high-piessme area, which eon- 
tinued until the 25th During this time there was low 
pressure over (he extreme north-west, north, and north- 
east of Europe, but no distinct storm-centre up to and 
even beyond the 6oth parallel of latitude The centre of 
high pressure, 780 mm reduced to sea-level, lay over 
the eastern part of the Alps The wind, as shown by the 
chait, seemed to blow gently out fiom this centre, and at 
the same time to turn toward the right, indicating an 
anticyclonic motion The charts also show that the 
region of high barometric pressure corresponded with that 
of low tempeiature, the latter, however, without any® 
reduction to sea-level 
After reducing the pressure and temperature observa- 
tions of twelve high-level stations of the Alps and adjageht 
territory, with altitudes ranging from 1400 to 3100 m, 
to the level of 2500 m of altitude, the centre of mgh 
ptessure is found to correspond, at that level, with that 
at the earth’s suface, and the temperatures, with little 
variation between stations, to be a little below that of 
merpient freezing 
The temperature on the earth’s surface first sank under 
the influence of the ugh pressure below the normal 
Before this, a temperature prevailed which was con- 
siderably above the normal, which first sank to the mean 
on the 11th and rath, as the centie of high pressure was 
first transfered to Central Europe 
The diyness of the air at the mountain stations m the 
centre of the region of high pressure was extraordinary 
during the whole time from the 12th to the beginning of 
the stormy west winds on the 25th, and the daily mean 
of the ielative humidity fiom the 19th to the 23rd ranged 
from 17 per cent on the Wendelstein (1730m ) to 49 per 
cent on the Schneeberg near Vienna (1460m ), while on 
the low lands with lower temperatuies the air was nearly 
or quite saturated with aqueous vapour In the higher 
strata of the air, therefore, dwing the high pressure, and 
especially during the latter part of it, there was very 
great dryness, while near the earth’s surface the 1everse 
was the case 
By coftparing the observations of the lower stations 
above 509 m arsimever, from the roth fo the 23rd, with 
the higher ones, ıt was found that through a range of 
2050m there was an increase of 0° 8 in the daily mean , 
but for the lower intervals of altitude, the” increase of 
temperature with altitude, fof an average range of 680m, 
was 7°1 This indicates that the air was very cold near 
the eaith’s surfate orty, and that ın ascending ıt rapidly 
became abnormally warm, and remained so up to the 
level of the upper stations, andl, we have reason to think, 
much highe: This warm and dry air came pot from the 
south, since, at a few high stations, as Sonnblick, 
Schneeberg in Tyrol, and Obir, the prevailing winds were 
northeily It was a real foehz, with its characteristics of 
great warmth and dryness, arising fiom the gradual 
descent of air M the interior qf the high-pressure area 
The departures of barometrig pressure from, the gormal 
* “Denkschriften der mathematisch-naturwissenschafthchfa Classe der 
kaiserhchen Akademte der Wissenschaften,” Band lvii ee 
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of thirty years’ (1851-80) in the valley stations from the 
Igth to the 23rd, rang@dfrom plus 152mm to 179mm, 
and so there was but httle difference b&tween the several 
stations For the high stations the range was from 
131mm to 152mm, and so here, likewise, the varia- 
tions petween stations Was small, and the depaitues 
differed but little on the average from those at the low 
stations e They were somewhat in proportion te the 
whole pressures at the mgh and low stations This was 
“a consequence of the almost uniform temperature from 


e “the hightst of the lower statiqns up to the highgst 


. 


While thegemperature departures on the earth’s surface 
from th® normal were about - 3°, they amounted at the 
high stations to -+#8° The region of positive departures 
had a much gr@ater vertical eatent than thag of the nega- 
tive ones, which perhaps, on the mean, had sot over 300 
to goom of depth The mean temperature, therefore, 
in the.tential region of high pressure upto 3100m above 
gea-level, was warmed certainly about 6° ever the normal, 
and as the air on the Sonnblick was 8° too warm, it 1s 
reasonable to suppose that, up to a great altitude, the air 
of the central region of high pressure must have had an 
unusually high temperature 

The limits between the warmer upper air strata and the 
under ones, which were relatively very cold and moist, 
seemed to be sharply drawn It was puincipally made 
visible by the upper limits of the fog-formation As this 

*did not remain strictly at the same level, but oscillated 2 
httle vertically, places situated at about the same altitude 
were sometimes above and sometimes below this limit, 
afidyso were subject to very sudden and great changes of 
temperature Places at all times above this limit had 
very dry air, and, during the day, continual sunshine, 
while the low stations were mostly in a very cold and 
moist air, with little or no sunshine The upper warm 
Sfrata floated over the cold under ones without mixing 
with or disturbing them 

Tables of the meteorological conditions for most of the 
high stations during the time of the high pressure are 
given, all of which show that there was an increase of 
tamperature with increase of pressure, and that the 
highest temperature occurred generally soon after the 
tume of highest pressure A few tables for other times 
and places are given, which indicate the same thing In 
fact, this matter has been so frequently and so ably 
worked up by Dr Hann, and the results are now so well 
known and understood, that further researches in this 
direction seem almost superfluous 

The same memoir hkewise gives the results of a 
simular investigation of a éow-pressure area which lay 
over Central Europe, and centrally over the east side of 
the Alps, on October 1, 1890 The isobar of 755 mm at 
this time inclosed the westepart of the Mediterranean Sea 
and the northern part of Adna The lowest pressures 
were at Vienna, Budapest, Prague, Bozen, and Riva, 
varying but httle from 752 mm at these places The 
winds were gentle, and all Europe had rainy” weather, 
and so the typical weather of a lowmwpessure area On 
the mountain tops of the eastern Alps moderate and 
varale winds prevailed The mountain tops were 
enveloped in clouds, and snow fell there, ın the valleys, 
on both the north and the South sides of the Alps, there 
was rain . 

The temperature depfrfures of Octdber 1 from the 
normal of three years of observations were negative at all 
the stations By forminge groups ofestations of nearly 
the same alytudes, the following results were obtained — 


Altitudes (metres) 410 850 1700 2160 3100 
Departures -2 7 -= 3 3 = 5 5 =- 4 8 - 38 
Mean temperatures 86 60 o 8 -17 -65 


e x œ 
The ayerage departure ofthe whole air-column, therefore, 
was about,—4° > 
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In a comparison of these temperatures with those from 
November 19 to 23, ın order to not over-&timate the 
temperature in the high-pressure area the Mening 
temperatures onlysof the latter were used, and thus the 


following results were obtained — ° 
Altituds . ` è 
(hectometres) 5 I0 I5 20 25 30 35 
Minimum— o o o o o o e o ° 
Oct 1 79 51 €3 -06 -34 ~62 =91 
Maxiinum— . , 
Nov 19-23 — 27 +63 44 25 06 ~13 ~32 
Max -Mın -106 +12 21 3I 40 49 59 


From this showing Dr Hann concludes that at least 
from an altitude of 1000 m up to 3500 m the air in the 
high-pressure area was much warmer than that of the 
low-pressure areagf October J, although the latfer was 
more than 1 § months earher ° 

He then estimates the mtean temperatures of the air- 
columns up to ar@altitude of 3 kilometres, and obtains 
the following results — 


In the mmmum of Oct 1 m -0° 6C 
In the maxımum of Nov 19-23 +1r° 6C 


This seems to be a very faig presentation of the 
matter, and really, as he thinks, an under-estimate of the 
difference in the #wo cases s 

A result obtained from the diseus®ion of the tempera- 
tures on the Sonnblick, for both high and low pre%sures, 
is here 1eferred to, which 1s that cyclones of the summer 
half-year cause a great cooling of the air up to at least 
3000 metres, and that the mean temperature of the whole 
air-column in a summer cyclone, from the earth’s surface 
even up to and above 5000 metres, ıs lower than that in 
an anticyclone 

Some of the deductions from the results of the memoirs 
by the author, on account of his prominence as a meteoro- 
logist, require here some special notice With reference 
to these results he says, “ So much at least ıs established, 
that an inquiry into the cause of the cyclonal and anti- 
cyclonal motions of the air must take into account the 
fact that up to at least 4 or 5 km the mean temperature 
of the aw ın the centre of an antscyclone may be lugher 
(perhaps, indeed, always higher) han that ın the centre of 
a cyclone”? 

He further says, ın view of this “Herewith fall the 
views which have sought the cause of these motions in 
the difference of specific gravity of the au ın a cyclone 
in comparison with that of an anticyclone , in the impulse 
to which the air in a cyclone is said to be subject ” 

This seems to be,said with reference to Espy’s conden- 
sation theory, according to which the ascending air in 
a cyclone ıs waimer from the latent heat given out in the 
condensation of the aqueous vapour, and consequently 
lighter than the surrounding air The argument, of which 
the conclusion merely 1s given, seems to be somewhat as 
follows The temperature ın the cyclone of October 1, 
1889, was several degrees lower than the three years’ 
normal, and also a little lowes even than that of the 
anticyclone from November 19 to 23, more than a 
month and a half later ® Also the temperatures of 
summer cyclone$ over the Alps, and a*few other places, 
have been found to be less than the average temperatare 
or normal Therefore the temperature in a @yclone ıs 
less, and the specific gravity greater, than ın the sur- 
rounding air &t the time of the Sccurrence of a cyclone 

With regard to taking nto account that the temperature 
m an anticyclone,,in the sense in which it 1s used in the 
memoir, may be greater than that of a tyclone up toa 
considerable altitude, the writer does not see how that has 
anything to do with the cause of the motons of a cyclone, 
exceftt, perhaps, in a few rare and special cases During 
tite fourteen days of the anticyclone over the Alps, ever if 
the temperature within had been very mudh greater, he 
does not see why Espy’s conditions of a cyclone could 
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not have existed in America, on the Atlantic Ocean, or 
even in tfe north of Europe These conditions, as 1s 
well“Kbown, are that the upper part of the atmosphere 
shall be cooled down below the normal, so as to give rise 
to a greater vertical gradiente than usual, the gradient 
required being less for air entirely Saturated, or nearly so, 
than for drier gir * Whatever may have been the cause 
eof tke anticyclone, that of the cyclone was of course 
different , and in the case of éhe supposed cyclone ın the 
nofth of Europe at the sanfe tima there might havé been 
a httle overlapping and mingl.ng of cause and effect on 
the adjacent sides, but neither cyclone nor anticyclone 
would have interfered materially with the other, and the 
complete conditions of a cyclone not being interfered 
with on all the other sides, these would have controlled 
the cyglone Even the conditions of a small cyclone can 
exist in a large area of pressure consfderably above the 
normal pressure, since it 1g only necessary that the 
vertical distribution of tempeiature be such that the as- 
cending air, by its law of cooling, is kept a little warmer 
than the surrounding air It 1s admitted that, ın the case 
of a high-presstye area being formed and maintained for 
a considerable time, until the descending currents have 
caused an abnormal Jheating in the ar gvithin at some 
distance above the earth’s surface, these conditions cannot 
be fulfilled ° e 
Of course, if the:® was agring of high pressure formed 
all assund a cyclone, and maintained for some time, the 
foehn effect of the descending current would soon destioy 
it A broad ring of this soit with a very moderate ın- 
“crease of pressure 1s always formed around the cyclone, 
but the ascending current of the interior of the cyclone | 
comprises so small an area in comparison with the broad ; 
area all around when the an very gently settles back 
again towards the earth, that the Joen effect of the latter 
may be regarded as being almost insensible So far as ıt 
goes, however, ıt tends to work the destruction of the 
¢tyclone, as well as the ascending currents do, by gradually 
decreasing the vertical temperate gradient in convey- 
ing heat from the lower to the upper strata of the atmo- 
sphere Cyclones, in their nature, are not perpetual, 
for they are the means by which the atmosphere in an 
unstable state, which 1s necessary to give rise to a 
cyclone, 1s restored again to the stable state, and when 
this 1s brought about the cyclone must necessarily cease 
In the case of the anticyclone, so called, over the Alps, 
and all similar cases, the air comes in from a great 
distance &n all sides, and descends over a comparatively 
small area towards the earth in the intelior Here the 
circumstances are reversed, and the, fochn effect 1s very 
great, while the cooling effect all around, from the very 
slow ascent of air to compensate the downward current, 
is extremely small 
It ıs assumed by Dr Hann that the high-pressure area 
over the Alps was an anticyclone, but he does not explain 
how an anticyclone gyation giound the centre of this 
aiea could be originated, and maintamed for so long a 
period With an anticyslonal motion the air 1s pressed 
from all sides towards the centre by the force arising from 
the earth’s rotation, ànd as @he gyratory velocity below, 
at the earth’s surface, must be diminished by friction, and 
thas force*made less there than that above, of course the 
descendusg air ın the interior escapes there If this anti- 
cyclonal gyration cquid begexplained, it would furnish an 
explanation of everythufg else in the production of the 
Sochn effect within So fai as ıt concerns our preceding 
arguments ıt 1s no mattg. whether ıt was an anticyclone 
or not, and w&nt of space forbids the entering into a 
*discussion of that subject here 
Asin the caseef anficyclones, so called, so 1t 1s with that 
ofnermals They have nothing to do with the conditions 
ofa cyclone, and the comparison of the temperature of the 
cyclone of @ctober 1 with the three years’ normal is not 
pertinent in an argument against the condensation theory 
s 
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of cyclores As has been stated, this *theor¥ yequires 
simply that the temperature of “le igerior of a cyclone 
shall be greate: than that of the adjacent surrounding air 
at the time, without regard to what a three years’ normal 
or any other normal may be The three years’ normal 
may be in error 1° or 2°, andthe observed temperature 
may have been 5° below a true normal, and yet 5° or 
more above the prevailing temperature at a destance all 
around af the time, It 1s well known that the tempera- 
ture departures from the normals are often very large and; 
of long,continuance Thè excess of temperdture m a s 
cyclone above the surrounjling temperaturę need not be * 
large If a column of an were 1° (1° 8 F ) warfher, from 
the earth’s surface to the top, than th@surrounding arr, it 
would give sẹ to an ascgnding curreat dt an altitude of 
three mileseof about thirty-five miles per hour, not con- 
sidering friction Of course considerable allowance must 
be made for this, but, making amplg allowance, there 1s 
still a velocitygeft much gieater than that which usually 
exists m the ascending currents of cyclones 

It 1s true that the products of condensation, falling from 
Ingh and cola altitudes, cool the earth’s surface and the 
lower part of the atmosphere in summer cyclones But 
thisis an effect of the cyclone, and does not enter into the 
conditions which give rise to ıt It affects surface tem- 
peratures mostly, and these aie the temperatures observed 
im the Alps The power of the cyclone 1s mostly above, 
mm the cloud region, and surface temperatures have little o1 
no effect The air below in the cyclone may be colder 
than the surrounding aur, yet, as soon as the gyration is 
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started above, by which the pressure 1s decreased 1» the è ° 


interior of the cyclone and increased around 1t, this lower 
colder air 1s brought into cnculation by the difference of 
pressure thus produced, and the action upon it of that 
above by means of friction But, as has been said, 
cyclones are not perpetual, and, so fai as the cooling ef 
the body of the air is concerned, it 1s one amongst 
others of the causes which 1eta1d and gradually destroy . 
the motions of the cyclone after they have been once 
started The principal part of the observed cooling 
in summer cyclones is, no doubt, due to the exclusion tof 
the solar heat by the clouds, but this is gompensated 
by its absorption ın the uppe: part of the cloud 

Di Hann seems to have strangely overlooked the fact 
that cyclones do not occur in a normal, but an abnormal, 
state of the atmosphere , that is, when the upper strata 
are so cooled down as to give an unusually great vertical 
temperature gradient, and so an unstable state of the 
atmosphere This has been illustrated in great detail by 
the writer elsewhere,! both m the case of dry and moist 
ar Since, then, cyclones can occur only when the 
upper strata are abnormally cold, and the temperature in 
the interior of cyclones, as we have seen, is but httle 
above that of the surrounding adjacent an, the average 
temperature at h.gh stations of a large number of cyclones 
must necessarily fa'l below the general average of tem- 
perature of the month, or season of the ygar, in which they 
occur, and in an#™Becial cases could hardly be expected 
to come up to this average Not only in no special cases, 
therefore, but also ın no cases of averages, çan any®argu- 
ment be based upon the comparisons of cyclone tempera- 
tures at high stations with rérmals 

Another quotation which ye make from Dı Hann’s 
memoir ieads a5 follws —“ Férrel’s views with regard 
to the nature of anticyclones, as still maintained in 
his latest work, “A Popula Treatise on the Winds’ 
(London, 1889), are likewisein manifest oppesition to the 
facts A stationary anticyclone dung 14 days over the 
whole of Central Europe, as in November 1889, and so 
many others of longe: continuance (Decembe: 1879, 
January, February, 1882, &c ), cannot still be regarded as 
satellites or d€pen@enaes ofe cyclones, and support the 

e e 

* A Popular Treatıs on the Winds, &c ,’’ pp 36 aai 232. 
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position, ‘The duration of the area of high pressure 
depends upon that of tl@ecyclone’ (p 343) Rather the 
reverse is the casethe cyclones depend? upon the anti- 
cyclones, these last rule the general character of the 
weather, and control the directions of the former The 
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anticyclqnes, also, do not d@pend directly upon the lowere 


temperature, as Ferrel thinks (p 244), the anticyclone 
of November 1889 disproves this,in a striking manger, 


as wéll a8 the more general position, that the cause of 


the anticyclone 1s the yncreased density of the air through 

e the diminution of its temperature ” ; 

* In the first pf these references to the writer's work, 
the anticy@lone and ring of high pressure which accom- 
panies the cyclone ere spoken of These are cleaily 
deduced from tReoay, and always observed where not 
obscured by other irtegularities Many refer€gces could 
be given to show this,! and it 1s not, therefore, “in manı- 
fest oppgsition to thefacts” It is stated that this nng 
of high pressure 1s often superimposed upon so many 
other irregularities that it is broken up into areas of high 
pressure, and a complete ring of high pressure 1s not ob- 
served With regard to these it 1s said that their dura- 
tion depends upon that of the cyclone which has caused 
them Now, what argument can be drawn from the area 
of high pressure over the Alps, or any simulat ones, 
against this reasoning the writer 1s entirely unable to see 

In forty-four cases of ridges, or areas of high baro- 
teter with an area of low barometer between them, 
passing over the United States, the late Prof Loomis 
found the average distance from the centre of low baro- 


° gmefeyto that of the areas of high barometer preceding 
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and followmg to be about 1000 miles Now ıt 1s very 
reasonable to suppose—in fact, absolutely certain—that 
these ridges of high pressure are caused by the centri- 
fugal forces of the gyrations of the cyclones, which drive 
thg air fiom their centres and cause low pressures there, 
and at the same time give rise to the dges of high 
pressure between them Yet Dr Hann would have us 
believe that these areas of high pressure do not depend 
upon the cyclones, but rather the reverse—the cyclones 
betaveen are caused by the areas of high pressure 

Again, in this reference it 1s stated that “the anti- 
cyclones do Not depend directly upon a lower tempera- 
ture” In the high-pressure areas which immediately 
follow the great winter cyclones of the northern part of 
the United States and of British America, the writer took 
the position that the high pressure 1s not wholly due to 
dynamic causes, but in a great measure also to the lower 
temperature of the an on the north-west side of the 
cyclone, both from being breught down from a higher 
and colder latitude by the cyclonic gyiation, and also 
from the increased radiation of heat into space, on 
account of the great clearness and dryness of this air in 
comparison with that of the cyclone which had just 
passed over But Dr Hann says this has nothing to 
do with the matter, and also that the increased high 
pressure ın no way depends upon the cyclone ® but he 
does not inform us what the cause efes is <A sudden 
change of 30° F ıs no unusual change immediately after 
the passage of a cyclone, and if this extended to the top 
of the atmosphere, and without any dimmution of the 
height of the atmosphere, this*would cause an increase of 
nearly two inches ın the barometric pressure But it 1s 
not to be supposed that tlis*great difference of tempera- 
ture extends to the top of the atmosphere, and besides 
we must make some allowasce for a hiétle settling down 
and contractipn of the height of the column, or rather 
disk, of cold air But still ıt 1s very reasonable to suppose 
that the pressure 1s very much increased from the lowering 
of its temperature 


Of course, 1f this high-pressure area were a stationary * 


one of 14 days’ continuance sthereswould be a large body 
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of heated air formed ın its interior, commeycing a hittle 
above the earth’s surface and extending up to a Sonsider- 
able height, which would change the initial temper2thre 
conditions and tend ¢to dimmmish the downward pressure, 
and finally to bring it to tlte normal pressure f This 1s 
what toak place in the anticyclone, so called, over the 
Alps It will be remembered that the*higk temperature 
and all the foehz characteristics took place from Nov- 
ember 19 to 23, during the last part of the 14 days’ con~ 
tinuanée, and just before its südden breaking up, whiéh 
was caused by this increase of temperature within 
it The vertical circulation being once estabhshed, of 
course 1t was continued by the momentum beyond the 
point where the temperature was equal to that of the sur- 
roundings, just as the pendulum does not stop when it has 
reached its lowest point, but continues on, even tg the 
distance whence it®started, if there are no frictional 
or other resistances The sqme 1s true ın the ascending 
air in a cyclone  Itgontinues, by virtue of its momentum, 
not until its temperature 1s reduced to that of the sur- 
roundings merely, but to a still lower temperature, and 
until the dimmished temperature and inq@eased density 
gradually destroy the ascending velocity, and cause the 
air to be deflectgd laterally on all gdes above This is 
another reason why the obseived temperature in a 
cyclone at high altitudes may sometimes be found to be 
below the normal temperatureg forat *nay even be lower 
than the surrounding temperature, which, it has Been 
shown, must itself be lower than the normal or average 

Itis well known that the write: does not hold that areas 
of high pressure are anticyclones, and that his anti- 
cyclones surround and accompany the cyclones It 1s, 
therefore, not logical to make observations upon gne 
thing, as the long-continued high pressure on the Alps, 
and then to deduce arguments from them against some- 
thing entirely different And this ıs especially the case 
here, where it 1s not shown that the thing observed is an 
anticyclone in any sense The writer’s view 1s that high- 
piessure areas of long duration in winter depend mostly 
upon the diminished temperature, though dynamic causes 
may come in at first ın the origin of the smaller ones, 
such as that over the Alps, already so often referred to 
The areas of highest pressure and of the greatest extent 
are found ove: Europe-Asia, and only in the winter 
season Of 8r cases mvestigated by Loomis, 74 were 
found to have a baiometiic pressure of 31 inches and 
above, and then average extent to be 3800 miles from 
north to south, and about 4900 miles from west “to east, 
the lımıts being determined by the isobar of 30 inches 
It ıs unreasonable to gonside: these as anticyclones, and 
that the high pressures are due to dynamic causes It 1s 
not only impossible to give any explanation of a supposed 
anticyclonal motion around so large an area, but the high 
pressure 1s very satisfactorily explained by the diminished 
temperature In the northern and eastern part of Asia 
the normal January temperature is 45° (81° F) below 
freezing , and this, from what has already been shown, 1s 
amply sufficient to give an inciease of barometric pressure 
of more than an inch, making all the dueallowances Of 
course, 1n this high-pressure @1ea thefe 1s a very gradual 
settling down of tRe air, and consequent encrease of tem- 
perature in the lower strata of the atmosphere, a little 
above the earth’s surface, but this 1s not sufffcient to 
overcome the effect of the powerful yadiation from and 
through the clear air during th@ long and clear winter 
nights of these high latitudes 

In the conclusion pf the memoi Dr Hann ascribes the 
origin of cyclones to the general circulatior of the atmo- 


sphere, and considers them as being simply subordinate ° 


parts of this circulation, and indepgndest of any local 
causes* It is somewhat different from the old hypothesis 
whtch prevailed befare Espy’s time, according to whiclf 
e 
® Memoirs of the National Academy af Sctences, vol iv Part 2, p 29 
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all kinds of whirlwiid phenomena ofigynate in the meet- 
ing of coantér currents of the air, and then continue often 
foretays and weeks increasing in power and dimensions, 
without the apparent experditure ef any energy He 
also thinks that the barometric maximums and minimums 
arise mostly from the descending ànd ‘ascending motions 
of the air in thewertical circulation of the atmosphere 
Hegsays —“ There can scarcely be any longer a doubt 
that the pressure relations ya the barometric maximums 
aad minimums are gener@lly explained for the mast part 
by these kinds of motion The forces which we really 
see in the atmospheric circulation in the higher latitudes, 
especially in winter, arise from the warmth of the tropics, 
that ıs, from the difference of temperature between the 
polar regions and the equatorial zone The cyclones 
and anticyclones are merely subordinate parts of the 
general atmospheric circulation Tife masses of air set 
in motion polewards by the upper giaglients ate 1esolved 
m part into great whirls, thé principal progressive motion 
of which 1s controlled by the prevaifing west component 
of the former The influence of the inequalities of the 
earth’s surface, the different heating and cooling of the 
land and ocean, and the bringing in of aqueous vapour 
and its condensation, come thus into acgount as matters 
of secondary importance a 

Of course, nothing more can be glaimed for most of 
this than hypotheses, gut g mere hypothesis is not to be 
despised ıf ıt is a reasonable one Let us now conside: 
whether these hypotheses are of this character , and first, 
the hypothesis which ascribes the ongin of cyclones to 
the general atmospheric circulation, The poleward 
velocities of the upper parts of the atmosphere are very 
smal] The cirrus clouds of these regions, when not 
agitated by abnormal disturbances, have an apparently 
very gentle motion toward the east with scarcely any 
perceptible poleward motion The velocity of this motion, 
especially in winter, may, at a maximum, amount to as 
much as three or four miles per hour, and that of the 
downward descent in the higher latitudes to a few inches 
per minute Such motions are supposed to throw the 
atmosphere into a great whirl, several hundred miles in | 
diameter, say in the north-west pait of the United : 
States This whirl passes eastwarc, over the lakes and 
on to Newfoundland, with destructive and mcreasing ! 
violence all along its course, then passes into the Atlantic 
Ocean, and often into Europe, causing shipwrecks and 
other disasters onthe way And ail this forms an ın- | 
cipient whirl produced by the gentle currents of the | 
general atmospheric circulation described above No 
attempt ıs made to show how a couple of forces could be | 
formed from those which cause the general circulation, so 
as to give rise to a whirl, for this can originate in such a 
couple only, nor to explain where the energy comes from 
which keeps sucha whul in motion It is tue, Dr 
Hann says the latent energy made free in condensation 
comesin as a matter of secondayy consideration, which may 
either accelerate or retard, but he leaves it to be inferred 
that, in either case, the whirl would contimue without it 

Again, a whirl originates in low latitudes in the Atlantic 
Ocean, over near Africa, where there are no poleward 
gradients , ıt pgogresses westwardly, eand increases in 
qametef and violence, the partially condensed vapour 
rushes gut from its top like the smoke and heated air 
from the flue of a great furnace, or the crater of a vol- 
cano, giving rise tÒ a hazy cloud seen at @ great distance 
towards the east, the wave of high pressure which pre- 
cedes and surrounds such meteors is observed, while yet 
the ait 1s verydittle disttirbed at the Place of observation , 
it arrives at the Wtndward Islands and then at Cuba, 
destroying factpnes and sugar plantat.ors on the way , 
it passes ove: to Florida, and along the whole eastern 
eoast of the United States, increasigg in aimensions and 
violence asgt goes, causing great injury to plantations and 
commerce, it finally ends in a great gyrating storm 
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*It is still latent, but it is freed ın being drawnin When 


covering the most of the northern pårt of the North 
Atlantic Ocean All this, #hes new „hypothesis, now 
brought forwatd by Dr Hann, refures us to believe 
originated in, and ıs a part of, the very gentle motions of 
the general circulation of the atmosphere, without any 
einperent power upon which the astonishing mgchanical 
effects depend 
$n order to have a gyration in the air, thei must be a 
couple of forces to cause it, but no such couple ĉan th any 
way arise from the geneial motiong of the atmosphere, or 


the forces which give risgto them And :f suck a gyration, 


could arise in this way, it would have to be followed upe 
by this couple to overcome the friction, and @ continue 
the gyration The general circulatien of the atmosphere 
being once established, as the 1eswt 8f certain forces, 
these samgé forces, according to sound_puinciples of me- 
chanical philosophy, can no more givé rise to whirls, or 
any kind of local disturbances of these genetabmotions, 
than the forcg of the sun’s attraction, fiom which 1esylts 
the elliptic orbit of a planet, can cause perturbations in 
the motion in that orbit Local effects must have local 
causes, and a cyclone can no more eust in the atmo- 
sphere, independent of any local cause, but dependent only 
upon the forces which give use to the general circulation, 
than the motions of the satellites of Jupiter can be inde- 
pendent of the attiaction of that planet, and depend 
sunply upon the attraction of the sun 

As the old hypothesis required the whirl, once produce, 
to be followed up by counter-currents, so the new requires 
it to be followed up bya couple of forces, to keep it going 


Scarcely anything, therefore, could be better orgnfore, 


appropriately said with regard to the new hypothesis, 
and in favour of the condensation theory of cyclones, than 
what Dr Hann (Ze:tsch fur Meteorologie, B x ,p 82), has 
himself said with regard to the old hypothesis,namely — 

“No one can deny that whirls may arise from fhe 
meeting of currents at an angle, but ıt may be difficult, 
imdeed impossible, to explain in this way the exclusive, 
occurrence of gyrations from right to left m the northein, 
and the contrary in the southern, hemisphere It is still 
more difficult to explain by this theory the fact that ghe 
whirl, once formed, progiesses hundreds of miles, and 
meanwhile it continually draws into its*motion new 
masses of air, overcomes a great amount of frictional 
resistance along the whole path, and produces powerful 
mechanical effects Without a constant supply of energy 
it would be physically impossible—it would be the per- 
petual motion To assume a continual new meeting of 
winds throughout in the requisite direction along the 
whole course of diversifiedsvind regions, must appear to 
everyone, however, as a mere play of the imagination 

“ The more recent theory of the origination of cyclonic 
motion through the deflecting force of the earth’s rotation 
upon the air flowing in toward the minimum pressure 
entirely clears up the unexceptionable gyration of it 
from right to left in the northern hemisphere, and the 
contar? in the southern hemisphere _It also especially 
satisfies us in ém ıt points out the Source from which 
new energy always comes to the gyration when once 
originated This comes from the fact that every large 
cyclone 1s accompanied by a rich condensati®n of aqueous 
vapour The latent heat gt free ın condensation causes 
an accelerated ascension of the air in the cyclone, and so 
continually produce®an unfeffiow of the air from all 
sides We now see that the gyration can advance for- 
ward, indeed that it must dp so, if it continues to exist 
The force which 1s necessary for overcoming the frictional 
resistance, for the drawing ın of the hereto quiet air, 
foi its powerful mechanical effects—this already 1s laid up 
in store in the air along the path over which it shall pass 


the cyclone dees not fnd egough of aqueous vapour in 
the ar, and at the same time has to overcome gieat 
frictional resistance, then must ıt soon confę to a stand. 
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Since this more, recent @#eory, in this way, gives us a THE FLORA OF THE REVILLAGICEDQ 


conclusive physical teason of ‘one of the tnost important 
phenomena coming mto consideration m storms, I have 
allowed myself to designate ıt as the ‘ physical’ theory ” 


Let usnow consider the fiypothesis that the maximum 


and minimum barometric pressures depend upon descend- 
ing and ascending currents Dr Hann does not seemeto 
confide wholly in the anticyclone hypothesis of reas of 
high pressure, though he still calls them anticyclones 
eHe therefore devised another hypothesis to accoynt for 
*them-——-namely,, that they 1esu]t from an increase of 
pressure by the downward current which he supposes 
exists in these areas and so regards them as the cause, 
at least mostly, afd wot as the effegt of the high pressures 
He still adheres to the old hypothesis that the zones of 
high pressure a little beyond the tropics in both hemi- 
spheres gre caused bythe crowding of the upper poleward 
cuyents into intermetidional spaces gradually becoming 
narrower toward the poles, and so by their being deflected 
down towards the earth’s suiface, although these high- 
pressure zones have long since been satisfactorily ac- 
counted for, without any mere hypothesis, upon true 
mechanical principles Starting out from this hypothesis, 
he says that even beyond these zones there must be local 
obstructions and a dammung up of the air in places in 
the higher latitudes, and a consequent deflecting of the 
cfirrents down toward the ea:th’s surface (Zecfsch fur 
Meteorologie, B xiv, p 39) This seems to be what ıs 
meant by the forms of motion, in the quotation above, 
* go Whych is ascribed mostly the temperature relations in 
the. barometric maximums and minimums It does not 
appear, however, how the minimums of pressure can be 
* e explained by this hypothesis, for both ascending and 
descending currents require an increase of pressure at 
the, bottom, where there are no lateral differences of 
temperature and density 
. The preceding hypothesis, unlike many others, can 
readily be tested by means of the well-known formula 
showing the relation between pressure and velocity, 
whieh 1s based upon true and undisputed principles of 
mechanics 
the globe on tfie 35th parallel of latitude, extending up to 
the top of the atmosphere, so that any poleward motion 
would have to be entirely stopped, and we suppose the 
upper half of the atmosphere between ıt and the equator 
to have a poleward motion toward this wall of 10 miles 
pe: hour, and that the whole 1s stopped, turned down- 
ward, and deflected back on the lower half of the 
+ e atmosphere, the greatest increase of barometric pressure, 
according to the formula, which could arise from this, 
would be less than oo04 of an inch But a very small 
part only of the air in these hagh-piessure zones 1s stopped 
and turned downward, and the rest passes on to higher 
latitudes, so that the real effect must be very much less 
than this But the observed excess of pressure ig these 
zones 1s about o 3 of an inch on the average Hence the 
hypothesis could not account for th'=@@Re-seventy-fifth 
part of it if all the kinetic energy were there converted 
*e into pressure , but considering the very small part which 
e is so changed, it scarcely accounts for the one-thousandth 
ure areas being caused by 


part 

With regard to nigh pied 
descending currents, it wold requira downward velocity 
of more than 170 miles per hour to cause an increase 
of 1 inch in the barometricepressure The same effect 
would be prodgiced by a horizontal current of that velocity 
if the kinetic energy were all converted into pressure by 
a total stoppage of the current , but where the velocity 1s 
only shghtly hmdered by a damming up through ob- 
strucyions, the velocity would have to be many times 
more Hence the hypothesis 1s entirely thadequate to 
cause eyen any measuraple increase of barometric 
pressure WM FERREL 

Martınsburg, W Va, USA 
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ISLANDS 


. 
THE somewhat peculiar flora of Lower Califprnia, as 
revealed by*consparatively recent American ex- 
ploration$, aroused the curiosity of botanists concerning 
‘the probable composition of the vegetation of ghe 
Revillagigedo group of islands, situated between 18° and 
19° N dat, off the west coa8teof Mexico During the 
spring of 1889, the United States Fish Commission 
‘steamer Albatross visited the two principal islands, 
Socorro and Clarion, and Dr G Vasey and Mr J N 
Rose have just published the results of their investi- 
gatiors of a collection of dried plants made in these 
, islands by Mr C H Townsend, the ornithologist of the 
expedition A les% interesting flora gould hard} be 
»imagined, if this be a fair sample of ıt , but on this point 
i the report in question afford no information whatever 
Considering the dis@ince of the islands from the nearest 
points of the continent, and the size of the piincipal 
island, a flora possessing some peculiarities might have 
been expected, and possibly the few dried lants brought 
away by Mr Townsend by no means represent the flora, 
either as to quarfity or as to quality® 
Socorro ıs described as the largest of the group, about 
twenty-four miles long by nine bgoag, with elevations 
up to 2000 feet, and the positfn is given as 18° 434414” 
latitude and 110° 54’ 13” longitude, being about 260 miles 
south of Cape San Lucas, Lower Califorma, and nearly 
the same distance fiom the nearest point of the Mexican 
‘coast Clarion, a much smaller island, in nearly the 
same latitude, hes about 4° to the west 7 
“ The total number of species found on the two islarfds 
was twenty-six , eighteen are from Socorro, and twelve 
from Clarion Island, four of which they have in common ” 
The sentence quoted ıs preceded by the statement that 
the fiora of these islands ıs doubtless tropical and 
; similar to that of Mexico, a statement that is a little 
ambiguous, because, although these islands are situated 
within the north tropic, the plants collected are mostly 
characteristic of warm temperate and sub-tropical regions 
rather than of the tropics In this apparently poor flora, 
for there 1s no mention of the existence of any other plants 
l besides those enumerated, are such widely-dispersed 
plants as Portulaca pilosa, Walther ra americana, Tribulus 
| cestordes, Dedonea viscosa, Sophora tomentosa, Elytraria 
tridentata, and Lantana involucrata Ten of the others 
_ are undetermined species of common genera, and may be 
i common species, three are described as new, one of 
which had been previdusly collected ın Lower Califoima 
| —Cardospermum Palmert, Perttyle socorroensis, and 
Teucrium townsend: The Menican Aristolochia brevi- 
| pes, and the widely spread tropical American parasite 
, Phoradendron rubrum, are also recorded as doubtful 
‘identifications, the material being too scanty to admit 
of certainty This ıs all th® information one can extract 
‘from the report, perhaps a more detailed account of 
į the islands and their natural histofy may appear in some 
, other publication connected wgth the expedition 
H é W BOTTIŅG HEMSLEY 
° 
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N LOCAL MAGNETIC DISTURBANCE OF THE 
COMPASS WN NORTH-WEST AUSTRALIA 


| AS the subject of how far the compasses of a ship, 
| when near land, are affected by local magnetic 
| disturbance has hitherto been more freqifently one of 
controversy rathe: than a study of facts, it seems 1mpor- 

| tant that full publicity should be giyen te well-authen- 
ticated Sbservations | z 
Ix? September 1883, on board HM  surveying-vessel+ 
Meda, when passing Bezout Island near Cossatk, North- 
West Australia, a steady deflecteon of her compass of 30° 
was observed, whilgt the ship wae running over half a mile 
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m a, nofth-north-west direction and ın a depth of eight 
fathoms of water This remarkable result has since been 
exceeded by observations made ın #1 M surveying-vessel 
Pengui? on November 6, 1880 

On this occasion, the Penguin, being 2 milesN. 79° E 
from Bezoutelsland, a deflection of 22° was observed in 
he? compass The ship was immediately anchored, and 
some hours of the next day were spent m drifting back- 
Wards and forwards neaf that position, and the féllowing 
results were obtained 

On Bezout Island the absolute values of the variation 
and dip were normal, the dip being 50° 1'7 S But at 
a position N 794° E, distant 214 miles from that on 
Bezout Island, the observed dip on board was 83° S , with 
a vary small deflection of the compass This may be 
considered the ecentral point of the disturbing force 
At goo feet to the westwarg of this the dip was normal,» 
and ıt decreased rapidly as the centye was quitted in any 
direction At about 100 feet south of the centre of dis- 
turbance, the compass was deflected 55° This was the 
largest deflectyon observed, but the compass was distuibed 
over an area of about a square mile The general depth of 
water ın this area was nine fathoms, and the quality of 
the bottom quartz sand 

The ob$ervations of the magneticeelements at Cossack 
and the neighborihad ghowed httle or no disturbance 
froh local magnetic effects Itis therefore evident from the 
remarkable results now related, which have been derived 
from observations of undoubted accuracy, that the deflec- 
tions of the compass in the Meda and Penguin were due 
to magnetic minerals at the bottom of the sea adjacent 
to, the ship 

All well-authenticated observations point to a simuar 
source, when deflections of the compass are caused by 
local magnetic forces external to a ship navigating near a 
coast E W CREAK 





NOTES 


A GENERAL meeting of the International Congress of 
Hygiene and Demography was held on Monday The Prince 
of Wales, who presided, announced that the Queen had con- 
sented to act as patron of the Congress In the 1eport of the 
Organizing Committee, which was read by Sir Douglas Galton, 
ıt was stated that the opening meeting would take place at 
St James’s Hall on August 10, under the presidency of the 
Prince of Wales, and the sectional meetings would be held on 
the five following days ın the rooms of the learned Societies at 
Burlington House A special committee had been formed to 
call attention to the Congress in India, and special representa- 
tions and invitations had been forwarded to foreign Govern- 
ments (through the Foreign Office), the colonies (thiough the 
Agents General), and also to®county, municipal, and local 
councils throughout the country The Corporation of London 
had voted £2000 for an “entertainment to the Congress, to be 
given in the Guildhall, and tere could be no doubt that much 
hospitality woul@ be offered to the Congress duimg its session. 
T'he org&nization of the Congress involved a very large expendi- 
ture, fir% for making the Congress known throughout the world 
and making the ngcessaryearrangements for its sections, and 
secondly for the publication of the transacfions It was esti- 
mated that between £5000 and £6000 would be necessary, and 
for tleis sum ay appeal weuld be made Sir Spencer Wells read 
a report from the Reeeption Committee, Dr Corfield a report 
from the Foreign Committee, and Mr Digby a report from the 
Indian Committee ft appeared that the Governments of France, . 

*Italy, and Switzerland, and several of ghe colonies, had already 
accepted mvitations to send delegates to the Congress The 
reply of the Indian Governgient had not yet been received, but 


Lord Cross was fully aliwe to the importang of India being | 
° 
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represented at the gathering #nereplying to a vote of thanks 
for presiding, th® Prince of Wales said e had httle doubt the 
seventh Congress would be even more useful than any of its 


predecessors R 


‘Mr EDWARD BARTLETT, lately Curator of the?Maidstone 
Myseum (son of Mr A D Bartlett, Superintendent of the 
Zoologycal Society’s Gardens), has been appointed by Rajah , 
Brooke to be Curator of the new Museum at Sarawak Mr 
Bartlett will shortly leavegfngland for Sarawak t8 take up “hie 
new duties The series tobe placed in the Museum at Sarawak 
will be entirely confined to Borneo objects, whicl? Mr Bartlett 
will make every exertion to rende: as cgmplete as possible 
He will have*the assistan@e of some exellent native collectors, 
hy whose aid he hopes to make many d@scoveries in the still 
imperfectly known fauna of Borneo . 


è . 
WE regret ® have to record the death of Captain Daniel Pegder, 
RN, Assistant Hydrographer to the Admiralty He died on 
the 12th mst , at the age of 58 Captain Pender had a remark- 
ably extensive knowledge of the Pacific, where he served on 
various ships fo. a good many years. 


Dr J Eric ERICHSEN was one of the speakers at the meet- 
ing held at the Mansion House on February 23, for raising æ 
fund in ard of the extension of University and King’s Colleges 
His speech has now been printed separately, and ought to do 
excellent service to the movement on behalf of which it was 
delivered. Dr Erichsen has much to say as to the goodwork + 
accomplished by both institutions, and pleads eloquently for the 
support needed to enable them to comply adequately with the 
intellectual conditions of the present age ° 


THE Council of the Society of Arts will consider, early in 
May next, the award of the Albert Medal, and invite merfbers 
of the Society to forward to the Secretary, on or before April 18, . 
the names of such men of high distinction as they may think 
worthy of the honour. The medal was stuck to reward 
‘‘distinguished merit for promoting arts, manufactures, or 
commerce ” 


se 
THE Shaen Memorial Wing of the Bedford College for Ladies 
(York Place, Baker Street), with the new science lecture- 
rooms and laboratories, to which we have already referred, will 
be formally opened by the Empress Frederick on Tuesday, 
March 24, at 4 p m 


THE second Inte:national, Ormthological Congress is to be 
held in Budapest at Whitsuntide The opening ceremony and 
exhibition 1s on Sunday, May 17, and the concluding session on 
May 20, after which various excursions, beginning on the 21st, 
will be made It 1s intended to divide the Congress into seven 
Sections, viz (1) Systematy , (2) Biology , (3) Anatomy, (4} 
Avigeography, (5) Oology, (6) Migration , (7) Economical 
Ornithology The President of the General Committee is 
Count Bethlen, the Minister of Agriculture, and the President 
of the Scientific Committee, Dr Otto Herman The official 
head-quarters will be the National Museum, B@dapest . 


AN Electrical Exhibition Was opened by the Lord Mayor on 
Monday ın the St Pangras Vesbr§, Hall The electric light 1s to 
be supplied to the parish by the Vestry, and the object of the 
present exhibition 1s to famipanze the inhabitants with the 
various conditions of electric dlumimation 


AMONG the deaths registered in the Zoological Society’s 
Gardens last week, was that of a European Crane (Grus come? ea), 
which was acquired by purchase on May 13, 1848, and had thus 
lived nearly fosty-thyee years ıp the Gardens Ths 1s not quite 
so good a case as that of the Black Parrot ( Coracopsis vasa), which 
died in 1884, after having lived “fifty-four yearn the Regent’s 
Park i a 
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THE Geologist Associ x8 has made arrangements for an 
excursion to the Isle of Wight at Easter. He&d-quarters for the 
first two days will be at the Totland Bay Hotel, and for the 


remainder of the excursion at fhe Blackgang Hotel 
e 


° e 
THE National Congiess of French Geographical Societies will 
hold its tyelfth session this year at Rochefort e 


- THE Sociéte Botamique de France has decided to*hold an 
 ekXtraordinasy meeting at Collioures a small town in the Pyrénées 
* Orientales Department, from May %6 to 24 Many excursions 

will be ma@ The region 1s interesting to botanists, and has 
been rather neglected > 


In the Kew Bulleti% for March titie 1s a valuftte list of the 
orchids which flowtred at Kew in 1890 It enumerates 766 
species apd varieties, and 1s published to afford data as to thee 
tinge, and duration of the flowermg period of oyhids cultivated 
in England In the Kew collection no attempt ıs made, by the 
cultivation of a large number of examples, to give piominence 
to the most showy-floweied On the other hand, as the Bulletin 
explains, every effort ıs made to obtain and cultivate even small 
and unattractive kinds of scientific interest, such as the ordinary 
collector would „consider beneath his notice In the hmited 
space available for orchids as comprehersive a collection of 
Species as possible 1s aimed at Consequently, whilst there 1s 
never a great display of orchid flowers at Kew, at no time of the 
year ıs the collection wanting in flower mterest Thus, whilst 
° ¢the*haghest number of species flowered ın any one month was 

125 m May, the lowest was 85 in January The average for 

each month was a fraction over one hundred In 1811 the 
number of species in cultivation at Kew was only 37 There 
are now 1342 species, comprised ın 158 genera These figures 
d#not include 174 varieties, and over 100 undet ermined plants 
The collection 1s kept up by means of exchange, and a small 

* outlay, about £20 annually, for plants which can be obtained 
only by purchase 


tne same number of the Kew Aulletzn contains an official 
correspondenc® on ethe experimental cultivation of Egyptian 
cotton on the Gold Coast, and a note on “Dammar from New 
Caledonia ” 


In the second of the Cantor Lectures on Photographic Che- 
mistry, delivered on Monday, the 16th, at the Society of Arts, 
Prof Meldola called attention to the importance of the principle 
of associating other substances with the compound undergoing 
photo chemical decomposition so as to crease the sensitiveness 
ofthe latter As an illustration of this principle the lecturer 
alluded to a discovery which h@s recently been made, and which 
was practically demonstrated by the discoverer, Mr F H 
Valey, at the conclusion of the lecture By associating iron 
salts with suitable sensitizers, ıt has been found possi@le to pre- 
pare films quite a$ sensitive as any Qfubg modern gelatine 
emulsions, and contaming no trace of any silver compound 
The adwantage of such films, from an economical point of view, 
1s obviously very great, and a new departuie in the applications 
of photography to scientific afd other purposes 1s likely to 
originate with the exaltation*o§ the sensitiveness of iron salts 


Av the meeting of the Academy of Natural Sciences, Phila- 
delphia, on January 27, Prof ¢leilprin exkibited a specimen of 
Porites astreogies from the Caletta Reef, harbour of Vera Cruz, 
Mexico, which gave some interesting data regarding the rate of 
growth of coral structures The specimen im question was re- 
ceived through Captain J Powell, Chief of Construction of 
Piers of the Mexican Railway, and ıs said by that gentleman to 
have been removed from an anthor wWhiclf was cast in the autumn 
of 1885"and @awnin Novemħer 1899 The extreme period of 
growth 1s thus somewhat over five years, but naturally it 1s ım- 
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possible to state how soon after the casting*of @he anchor 
attachment of the polyp was made Tne coral 1s a mamnfilfated 
sheet or crust measuring four inches in longest diameter, and 
somewhat less than hree, inclfes on the shorter dianfeter The 
general tifickness of the basal, mass 1s not over 4-1 inch, although 
through involution and secondary crustage knob? of considerable 
prominence have been added to the surface Assuming the ° 
basal gsowth as the index of acthabdevelopment, then the anrgial 
accretion would he (if we allow full five years for the process) 
scarcely sy of an inch Observations recently made on other 
species of corals have yielded somewhat similar results 


M AmEDEF BERTHOULE has published a useful httle work 
on the lakes of Auvergne The subject ıs considered especially 
from the pisciculturistés pont of view, but sgme very good*photo- 
graphs of scenery arg given, and the author touches on various 
geological topics À, 


AT Mont-Dol, ın Brittany, already well hnown to geologists 
and palrontologists, the remains of about a hundred elephants 
have been discovered, gathered on a small suface of about 1900 
square metres ll the bones are broken, and ıt 1s thought that 
the animals must have been eaten by prehistoric men 


Tue French Society of Physiologica, Psychology has ap- 
pointed a Committee to investigate cases in which persong sup- 
pose themselves to have seen or heard some one who was not 
ieally present M Sully Prudhomme, member of the Academy 


of Sciences, will act as President £ 


THE Quarterly Reports of the Palestine Exploration Fund 
contain monthly meteorological observations taken at Safona, 
Syna, beginning with July 1888, the results of which are deduced 
by Mr JamesGlaisher The statement for January last contains 
a comparison of the atmospheric pressure in Palestine and in 
England for the ten years ending 1889 Mr Glaisher shows* 
that the mean monthly 1eadıngs at Sarona are highest in the 
winter months, but very seldom so high as 30 inches, the lowes 
aie in the summer months, but none so low as 29 6 inches, so 
that the mean monthly atmospheric pressure ıs very uniform. 
The highest absolute reading was 30 285 inches, and the lowest 
29 442 Both these readings have occurred several times in the 
month of January 


THE injury fiom hail in Wurtemberg during the gixty years 
1828-87 has been recently investigated by Herr Buhler (Aet 
Zerts) The yearly average of days with hail is 13, and about 
© 92 per cent of the cultivated land was affected, damage being 
done to the extent of about £120,000 July had most hail 
(34 days), June coming next (with 301 days) There 1s no 
evidence of increase of hail in the course of decades The Black 
Forest district seems to have specially suffered The author 
makes out 17 paths of the ha@lstorms One very often frequented 
1s that on the Danube, from Scheer to Ulm (7o km long and 
15 bioad) All the paths seem conn€cted with the configuration 
of the ground, and limited ın mgny cases by quite low heights 
Slopes with a western exposure are more ingdanger than those 
with an eastern , and plains suffer much less than hifly grougd 
The frequently affirmed influence of forest on hailefall ıs not 
distinctly proved by the Wurtemberg data) Herr Hellmann has 
made a further study of the figures, afd finds that in Wurtemberg, 
as in the Rhone Department and in Carinthia, the chief maxi- 
mum falls in the secoad half of Jula A secondary ong, nearly 
as high, occurs in June 20-24, this helds also for Carinthia, 
while in the Rhone Department this maaimum 1s earlier, in the 
first half of June e. ° 


THERE seems to be some room for improvement in the 
methods adopted at the mstitutes which teachers în Indiana are 
compelled togattend This yeaf, the study at these establish- 
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ments 1» Rotawy, and the work 1s laid oft for each month 

Accgrgling to the American Natusakst, the teachers will have 

to study the dog-tooth violet in Novembgi , in December they 

will be seagching their gardens fos flowering tulips, and scanning 

the orchards for the blossoms of the #pple*and peach, and in 

January tle flqwer®and fiuit of fhe strawberry will form the 
e subjects of discussion 


HE Government of Newg4ledonia proposes to establish a 
Museum at Noumea, and has app@aled for support to mem- 
bers of the Civil Service, native chiefs, persons who are 
known to occupy themselves with scientific mquiries, and 
colonists generally It ıs hoped that the authorities may be 
able to form important collections, not only of natural products, 
but of gbjects interesting to anthropologists 


Messrs MAcMIRLAN AND Co are issuing a new and 
thoroughly revised edition of éA ‘Treatise on Chemistry,” by 
SrH E Roscoe and C Schorlemmer In the part recently 
issued (Part III of Vol IIL) the authors deal with the che- 
mistry of the hydrocarbons and theirderivatives The whole of 
the subject-matter has been revised, but they draw attention 
especially to the renewed discussion of thg constitution of 
benzene, and to the researches of Nietzki and his co workers on 
the higher stibstitution-products of benz@ie, which have ex- 
plamed the constitutfon @f tle remarkable substances derived 
from the explosive compound of potassium and carbonic omde 

A NEw edition of the ** Year-book of New South Wales” has 
ebeen issued It contams much well arranged information as 
to the history and resources of that colony 


MESSRS GEORGE BELL AND Sons have published ‘ The 
School Calendar, and Hand-book of Examinations and Open 
Scholarships, 1891” ‘This is the fifth year of issue, and the 
present volume will certainly not be less welcome than its 
predecessors Ina preface Mi F Storr sums up the edu- 
cational events of 1890 


Mr L. Urcorr GILL has published an excellent ‘‘ Book of 
Aquaria,” which will be most welcome to many students of the 
ways of aquatic creatures It consists of two parts, one dealing 
with fresh-water aquaria, by the Rey G C Bateman, the 
other with marine aquaria, by Reginald A R Bennett 

Messrs D C HEATH AND Co, of Boston, are publishing a 
series of *“ Guides for Science-Teaching ” We have received 
the eighth® volume, which treats of ‘‘Insecta” It is by A 
Hyatt and J M Arms, and contains a series of replies to 
questions which have arisen in the mindg of the authors while 
teaching 


We learn from the Journal of Botany that the series of 
British plants exhibited ın the Botanical Gallery of the Natural 
History Museum has recently been extended by the addition of 
a series of British mosses, consisting of 576 species arranged in 
129 genera The arrangement 1s that adopted by Hobkirk in 
the second edition of his ‘‘ Synopsis,” and the descriptions have 
been taken from that work The Museum has also acquired the 
extensive herbarum of*the late M Triana, contaming upwards 
of 8000 plants, as Well as a large collection ffom the province of 
At@cama, Chih, made by MM. Borchers and Philipp: , 

THE same journal informs us that, at the request of the Insh 
Land Commissioners, ‘Mr Carruthers, F ReS., 1s preparing 
a plain account of the potato disease, with illustrations drawn 
by Mr |W G Smith, which will be reproduced in chromo- 
iuthography as a @all-diagram for schools and farm-houses A 
teproduction of Bauer’s water-colour drawings of the germma- 
tion of wheat, inthe fem of six wall-diagrams for educational 
purposes, 1s also being prepared, under ihe dueciion of Mr 
Carruthers, for publication by the Royal Agncultural Society, at 
a sufficiently low price to bring them within the reach of the 
poorest schools, 
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SILICON bromoform, SıH Br}, Imebeen obtained im the pure 

state by M Bessdb, and an account of its* mode of preparation 

and more i1mpoitant properties 1s given by him ın the current 

number of the Comptes rendus Itis well known that hydro- 
*ramic acid exerts an action upon crystalline stlicon of a some- 

what similar nature to the action of hydrochloric acid, which 
forts a mixture of sthcon chloroform and ‘tetra@hleride, but 

hitherto M Besson states, the products obtained have never 

been separated Buff and Wohler, the discoveress of silrcén 

chlorofdérm, SıHCl, long®ago obtained a colourless fuming « 
liquid by the action of hyd¥obromic acid upon silon, resem- 

bling the corresponding chloroform in@properties, but which 

was certainly contaminated with othee Products, especially 

silicon R AA M Besson has isolgted the compound 

by 1epeated fractional distillation of the product obtaufed by 


° passing a stream of dry hydrobromic agid gas over Ctystals of 


sthcon heated $ a temperature just below redness The nfun 
bulk of the qud product consisted of silcon tetrabromide, 
boiling at 153°, but 5 per cent distilled constantly at about 
110°, and gave numbers, on analysis, closely agreeing with the 
formula SiHBrg Pue silicon biomoform 1s a colourless liquids 
most difficult to work with In the first place, it fumes exceed- 
ingly strongly at the first contact with air, and in a few minutes 
spontaneously infames Agam, the vapour forms highly explosive 
mixtures with air which occasionally suddenly detonate with great 
violence Itis only possible, of course, to distil it n an atmosphere 
of an mert gas, when it boils at 110° It still remains liquid at 
temperatures as low as —60° Water at once decomposes ft, and 
with solutions of alkalies the decomposition 1s very violent 
Stong potash liberates twice as much hydiogen as 1s contained 
in the compound, the reaction proceeding as follows — 


SiHBr, + 5KOH = K,S10, + 3K Br + 2H,O + H, oè 


Diy ammonia gas also reacts in a very lively manner with silicon 
bromoform, and if the reaction 1s not moderated ıt 1s accom- ° 
panied by incandescence The white product appears to consist 
of a definite compound maed with more or less of its prodyets 
of decomposition Phosphoretted hydrogen ıs without action 
under ordinary circumstances, but when compressed to 25 atmo- 
spheres in a Calletet apparatus m contact with a few drops of 
silicon bromoform at the ordmary temperature, a white solid 
body is formed, which persists for some time after the pressure 
1s removed, and which loses phosphoretted hydrogen ın a stream 
of carbon dioxide Silicon chloroform, when ın contact with 
compressed PH, under like cizpumstances, forms an analogous 
substance in definite isolated crystals, which rapidly grow as 
long as the pressure 1s maintained 


THE additions to the Zoologic® Society’s Gardens during the 
past week include a Passerine Parrakeet (Psedéacula passerina) 
from South America, presented by Miss Edith B Burrell, 
Markhoow® (Capra megaceros &) from North-East India, a 
Bennett’s Wallabgmbibelmaturus bennett. | ) from Tasmania , 
an Indian White Crane (Grus leucogeranos) from India, de- 
posited, a Striped Hyena (Hyena strzata d) fromeNorth 
Africa , a Maguan Stork (Dessea maguart) , a Brazilian Teal 
(Querquedula brasthensts §) from South America, purchased , 
an Indian Muntjac (Ceryglus muntge Q ), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


THE ‘f CAPTURE THEORY” OF COMETS —A memoir by M 
O Callandreau, on the capture theory of periodic comets, has 
recently been published (Aznales de l'Observatorre de Parts, 
tol xx) Itis generally known that the periodic comets are 
distributed in greups ewhigh depend in some manner on the 
major planets Juputer’sfamily of comets is at least &fteen in 
number, and all the members of ıt Have direct moti&y, orbits only 
slightly inclined to the orai of Jupiter, and aphelion points near 
os kd 


> 


e 
Ld 


e 


>. MARCH 19, 1891] 





mat hi 


» 
Jupiter's aphelion , what 1s more—one of the two pomts where 
each of them intessects the® ane of Jupite:’s orbit ıs generally 
very near to the trajectory of this planet he theory which 
best explains such distribution 1s that which regaids the comets 
of which the groups are composed as having come under the 
perturbing influence of the major planet to which they arg ree 
spectively related Ifa comet arrives from interstellar space 
into the solar system with a sensible parabolic velocity, sand 
passes n@ar a major planet, the® velocity will be either 
diminished or mcreased In the former case, the parab&lic orbit 
would be gransfoimed “nto an glliptical one, and the comet 
would be, as it were, incorporated to our system—cayxured by 
the planet, If,eon the other hand the velocity 1s accelerated, 
the orbit becomes hyperbolic, and the comet moves away from 
our system, never to return The results of a research on this 
subject were given*by@M Tisserand g few monthg ggo (Bulletin 
Astronomique, July 1889, and NATURE, vol xlu pe31) 
M«Callandreau has at present only investigated the strong 
perturbations which a comet experiences when passing in thee 
neighbourhood of a major planet—that is, a pagticular case of 
the problem of three bodies He has considered the perturba- 
tions when a comet approaches very near to the disturbing body, 
and examimed the difficulties connected with the capture 
theory The theory that periodic comets are ‘‘ ejects” from 
the major planets is mathematically discussed, and shown to 
he an improbable one But ıt ıs not sufficient to show 
that periodic comets may be produced by capture, it 1s 
necessary to explain why the hyperhohe comets which the 
apture operation ought to engender escape observation M 
-allandreau proves that such comets are not seen either because 
their perihelion distance 1s very great, o1 because they only pass 
perihelion once, and then move to infinity on the hyperbolic 
g orbit, Many other conditions are treated, and similarly intei- 
esting results obtamed An accurate knowledge of the forma- 
tion of comets is of great importance in cosmogony Such a 
discussion as the one before us is a decided advance in the 
matter, the demonstrations bemg in accordance with M 
Callandreau’s established reputation 


*ANNUAIRE DE L'OBSERVATOIRE DE BRUXELLES —This ın- 
teresting Annua e for 1891 has just been received It 3s com- 
* posed of ephemerides containing astronomical data for theensuing 
year, statistical, geographical, and meteorological information, and 
articles on various scientific subjects The mean positions of 
the*prmcipal stars, with the nght ascension for every tenth day, 
occultations of, stars by the moon, and eclipses of Jupiter’s 
satellites are tabulatéd, as ın previous years Tables are also 
given of physical units and constants, and a detailed note on 
absolute measures, on the definition of different electrical units, 
and on their expression in absolute units Another section con- 
tams a large amount of physiographical information Dr 
Folie contributes an article on diuinal variations in the height 
of the Pole, M Spée, one on solai activity in 1890, and M 
Lancaster gives an extended account of the chmate of Belgium 
m the same year An impoitant article on the similarity be- 
tween maps of the earth and other planets 1s from the pen of 
M W Pnnz Elements of the planets, and of some of the 
asteroids discovered ın 1890,®are also given The obituary 

notices refer to the late MM Montigny, Fievez, and Pirmez 


New ASTEROIDS —Prof Maullosevich discovered the 307th 
asteroid on March 1, and M Charlois the 308th on Merch 5 


on 
(HE LONDON-PARIS TELEPHONE 


LONDON dhd Paris are now connected by means of a tele- 
phone, and the completi@n of so great an enterprise 
deserves to be specially noted The scheme was ongina'ly pro- 
posed by the French Goverwm@nt Itevas at once taken into 
favourable consideration in England, and, when Mr W H 
Preece had proved that it was practicable, it was adopted by the 
Postmaster-General S 
The followi@g details are taken from the Zzmes, which pnntéd 
on Tuesday a full account of what had been done in the 
matter The scheme involved the construction of a trunk tele- 
phone hme between the two cities, with a telephone cable across 
the Straits of Dover, the first ever made for the open sea It® 
was decided to have two separate cirqittseso t]fat 1f one should 
fail at agy time, the other might be in use The route for the 
English land “line was chosen by Mr Edward Graves, the 
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Engineer-in Chief 40 the Post Office, who hag tahen a keen 
personal interest in the whole work It runs along®the South- 
Eastern Railway to a pomt near Sidcup, and thence Wy foad 
and rail through Swanley, Maidstone, and Ashford to the cable- 
house on the beach at St Margaret’s Bay, betweeneDover and 
Deal ‘The buding, wifich began in September last, was con- 
tinued thoughout the severe frost, eaceptgvhen it snowed too 
haid to see, and the work was completed by the first wegk m 
March The wne is of coppei, the best material for the purpose, 
and wgighs 400 pounds to the fe The connection betwgen 
the last pole on the chalk thff at St Margaiet’s Bay and the 
cable hut on the beach 1s effected by lengths of the cable core 
inclosed ın an iron pipe and buried in a trench down the face of 
the cliff The whole lne is 85 miles Jong, and its excellence 1s 
proved not only by the electrical tests, but by the wonderfully 
clear and loud speaking through st between the cable-hut and 
the General Post Office The voice of the speaker ın London 
an be recognized at the hut, and the ticking,of a watch d&tunctly 
eard 

The French land Iine follows*the direct route of the Chemin 
de Fer du Nord, thrdétigh Montdidier and Calats to the cable- 
house at Sangatte, between Calais and Boulogne _ It 1s similar 
in construction to the English line, except that only one circuit 
1s run at present, and the copper wire weighs about 600 pounds. 
amile Its length is about 204 miles, and the speaking with 
the D’Arsonval apparatus employed in Prance 1s also excellent 

The connecting cable, which 1s the joint property of the two 
Governments, was designed by Mr Pieece, and econtams four 
separate conductors, two for eagh cecu It was taken on 
board Her Majesty’s telegraph ship Mona, ch, on Monday, barch 
2, and the following day, ın order to be laid when the weather 
was favourable On Tuesday evening, March 3, the Monarch 
left Fe. moorings near the Warsfzte and put to sea Next 
morning she arrived off St Margarets Bay, and afterwards she 
steamed across to Sangatte, but for several days there was a 
nasty swell on the sea and a disagreeable haze After wading 
nearly a week m hopes of better weather, the morning of Mon- 
day, March 9, broke fine and clear The long-expected 
opportunity seemed to have come, and preparations were made 
for landing the shore end of the cable into the hut at Sangatte 
The two lifeboats were lowered, and a strong platform placed 
across them to form a raft, on which a length of cable sufficient 
to reach the shore was quickly coiled by the cable hands The 
steam launch took the boat raft with the black coil of the cable 
m tow, the men paymg it by hand as she went along to ground 
She cast off and gave place to the men, who, in their white 
overalls and sea boots, dragged the cable up the sand, along the 
trench, and into the cable hut It was half past 9 when the 
lifeboats were launched, and 12 minutes to 11 when the end was 
landed No time was lost in returning to the ship, which 1m- 
mediately started paying out towards St Margaret’s Bay The 
cable ran smoothly out of the tank, through the iron ‘¢ crmo- 
lne,” which keeps it from lashing about with the rolling of the 
ship, 1t ghded along thg guides, took three turns round the huge 
revolving iron drum, with its friction brake which contiols the 
speed of egress, and passed over the starboard sheave or pulley 
projecting from the bows, then dived into the sea, just grazing 
the hull about the water hne Mile afte: mile was traversed in 
this way, and all was gomg on well As yet there were no 
signs of anapproaching storm A drizzling ram began to fall, and 
the breeze freshened, but it w& not until towards 3 o'clock, when 
10 mules of cable had been paid out, and the Monarch was half 
seas over, thatthe gale came on, an@ the water became rough 
At length ıt was decided to anchor until a lull in the storm 
should reveal the land, if only f® a little While The cable was 
fastened, and the a@chor rattled out soon after 4 o'clock The 
snow cleared about 5 o'clock, and it was then disco¥ered that 
the Monarch was lying off St Margaret’s Bay, about aemile from 
the shore, and eastward of the qable hut An attempt was 
made to lift the anchor and pay eut afl the cable, but the 
strong tide, aided by the furious wind, had driven the cable 
foul of the anchor, and after a fruitless attempt to clear, the 
anchor was shpped with 14 fathonts of cha It was now 
a quarter past 8 at night, and very gark, but the A/onarch, 
paid out the rest of the cable to avoid cutting it, and buoyed the 
end well off the shore to the east of Ste Margaret’s Bay, about 
20 murfutes past 9, then ran for the Downs, where she anchored 
sogn after 10 o’cloch” e Next morning the weather made furthtr 
operations impossible Wednesday was not mush better, for, 
although it brightened up, the glass was still unsettled The 
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Monarch was now lying at Dover, where ¢he went to land a 
visitor and@tak@ in stores Thursday was fine, and after picking 
up thé cable from the buoy, sre proceeded to clear it from the 
lost anchor The line was coiled four tames round the anchor, 
and could only be ieleased by cptting out the damaged part 
This was done, the anchor and chain being recovered, and the 
end of the cable bugyed She returned to Dover On Friday 
nothing could We done owing to the hgh wind and sea, but 
Sati&day morning was as quiet as a lamb, the blue sky,smuling 
through fleecy clouds The*Monarch was early astyr, and 
alfhough the sea was a little hazy, amd a strong easterly breeze 
blowing, the glass was very steady The ship had spliced the 
cable by 20 minutes past 11, and then picked up some 5 miles of 
cable from the buoy, towards Sangatte, relaying 1t so as to clear 
a bight m the Calais-Dover line, armving off St Margaret’s 
Bay about 20 mmutes past 3 1n the afternoon, where she 
anchored 1000 yards away from the landing-place A raft 
was Seedily forme with the lifeboatsp and the shore end 
landed in the same way as at Sangatte „It was now getting 
dusk, but groups of spectator® had collected on the beach to 
watch the operations, and a local phot@grapher, deputed by 
a London illustrated paper, took a picture of the scene The 
end was hauled ashore by the sailors at 10 minutes past 6, 
and 12 minutes glater brought ito the cable hut Lieutenant 
O'Meara called up St Martin’s-le-Grand and announced the 
good news Three chegis were given at the Post Office and 
in the hut through the land lme, and those from London 
sounded so kustily that the lieutenant deglared they had split 
the drum of his telaphqie The end of the cable was then 
stripped and the sheathing hled off, the rasping of the file 
bemg plainly heard ın London The cores were then pared, 
and the cable connected to a Morse apparatus, by which the hut 
was put m communication with Sangatte The French elec- 
trictans there telegraphed a ‘hurrah for the telephone,” and 
the work was done 





COCO-NUT BEETLES 


"THE destruction of coco-nuts in the Straits Settlements by 
. insects has been so great that of late much attention has 
been given to the question Perhaps the most impontant con- 
tribution that has yet been made to our knowledge of these 
pests 1s a recent report by Mr H N Ridley, Director of Forests 
and Gardens at Singapore, on the destruction of coco-nut palms 
by beetles, which has been printed by the Government and 
issued from the Colomal Secretary’s Office There are, Mr 
Ridley says, two species of beetles which are especially destruc- 
tive to coco-nut palms The first is the Oryctes rhinoceros, 
commonly known as the rhinoceros, elephant, or black beetle, 
and the other the Rhyuchophor us ferrugineus, known as the 1ed 
beetle “Pwo other larger species of Calandra attack some 
palms at Singapore, but Mr Ridley has not received any notice 

of their attacking coco-nuts 
The Oryctes rhinoceros belongs to the group of Lamellicorma 
The parent beetle usually depos ts its eggs ın decaying coco-nut 
trees The identification of the larvee 1s very difficult, for the 
grubs of all the larger Lamellicorn beetles are very much alike 
The larva is white and fleshy, and when full grown 1s about 
thiee inches long , the head ıs round and hard, and 1s of a dark 
chestnut colour It ts covered with short bristles , the legs are 
about half an inch long , the antennee are short and hairless, and 
the jaws thick and strong » The chrysalis has the form of the 
perfect msect , but the insect 1s very 1arely found in this state 
The beetle itself ıs sontetimes two and a half inches long , 1t 1s 
very broad, and 1g of a dark-brown or bleck colour, and its 
chitinous Wat ıs very hard The head of the male is small, and 
hd& a horn, about half an inch long, curved towards the back 
The wing-cases do not quite cover the body, they are broad 
and oblong, and covered oy? with minute pungtures The legs 
are strong, and the second joint 1s armed with teeth, by means 
of which the beetle cuts its way into the tree The female is 
usually much smaller, ands ıs ready disgnguishable from the 
male The gru¥ is quite harmless, but the perfect insect 1s most 
“destructive It always works at night, attacking the base of a 
leaf-stalk, burrowgng info the heart of the cabbage, where, as a 
rule, ıt remains all the next day The attack ıs generally re- 
newed till the rain finds its way m ang lots the palm The 
destruction of the tiee 1s hastened by the fact that when once a 
tiee has been attacked ıt appears to become popular Besides 
the coco-nut palm, very man? othe: palms, a lat of which 1s 
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given by Mr Ridley, are destroyed by this ifsect, Sug, so far as 
1s known, it does not attack othe#t#ees The present methods 
adopted for destréying the Oryctes 2 /znoé@ os are described and 
criticized ın the report The usual mode is to search for the 
beetles in the palms, and spear them with a flextble iren wire 
(Large fires are also made in the plantations at mght, and the 
bedtles, flying towards the hght, are beaten into the flames by 
men and boys with branches of trees Mr Ridley does not hope 
to &termmate the pest, bæt he thinks that its nurflbers can be 
greatly duced by destroying in all the plantations rubbish and 
vegetable refuse of all kinds Dead twees should be burnt, and 
the law,should prevent ang’ planter from allowing any heap 
of vegetable matter, m which the insects always breed, ac- 
cumulating, and also from keeping any dead trees @n his land 
By this simple measure the ravages ef the beetle can be 
minimized, if not quite abolished e °’ 

The secgrfl*species of Weetle spoken of in this report 1s the 
Rhynchophorus ferrugineus, the 1ed beetle? which 1s, peyhaps, 
even more destructive than the othe: In the case pf O7yctes 
rhinoceros, 1t 1s the perfect insect whicR 1s destructivé , in the 
present instan@, itis the grub It attacks the trees at mgt, 
and having perforated the base of the leaf stalk, ıt pushes the 
egg deeply into the body of the tree The giub 1s white and 
footless, and tunnels through the soft portion of the palm Un- 
fortunately the presence of this msect ın the tree 1s not so easily 
detected as in the former case The grub ıs a thick, cylindrical, 
white larva, without feet or antennæ The head and jaws ae 
small, and the body curved and wrinkled The perfect insect 1s 
usually about two inches in length, The head is small and 
usually red , the wing-cases are black, sometimes ornamente 
with red, and a good deal shorter than the body The legs are 
black and long, and have a strong claw at the end of the second 
jot, and two small ones on the feet The methods of desteuc- 


case of the rhinoceros beetle, but on account of the difficulty of 
tracing the red weevil they are not so efficacious If the black 
beetle 1s much reduced in numbers, the effect will be to reduce 
the 1ed beetle also very much, for the latter will not then be able 
to take advantage of the holes which have already been madegby 
the former In dealing with this beetle also, the repoit urges 


compulsory, particularly in the neighbourhood of the palm 
plantations 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —The General Board of Studies have re- 
appomted Mr J E Marr, Sec GS, Fellow of St John’s 
College, to the Lectureship in Geology, for five yems from 
Lady Day 

The subject of the Adams Prize Essay of 1893 1s ‘‘ The Methods 
of Determining the Absolute amd Relative Value of Gravitation 
and the Mean Density of the Earth.” Candidates must be 
graduates of the University The value of the prize ıs about 


170 
Mr S F Harmer, Fellow ‘of King’s College, has been 
nominated to the use of the University table at the Naples 
Zoological Station 

The Mgchanical Workshops Enquiry Syndicate have issued an 
important memorandum, setting forth a schame of practical and 
theoretical instru engineering within the University , and 
state that a sum of £20,000 will be needed for the establishment 
and equipment of the necessary laboratories the fumds are 
not to be had in Cambridge, they propose to make an appeal for 
benefactions outside the Univesity 

The Agricultural Education Syngucate have issued a volumin- 
ous report, containing a eomplete®plan of education and examina- 
tion 1n agricultural science and practice, leading either to the 
BA degree or to a diploma in agriculture It mvolves the 
formation of a Board of Agricultural Studies, and the foundation 
of readerships or lectureships in agricultural bot®ny, chemustry, 
physiology, &c Without the amplest pecumiary assistance, the 
plan 1s likely to fall by 1tsown weight, but the Syndicate plainly 
indicate their expectation that adequate subsidies will be forth- 
coming from the County Councils and from the Government 
The report 1s sighed by the fourteen members of the Syndicate, 
including the Vice Chancellor, Loyd Hartington, Jord Walsing 
ham, Canon Browne, Profs Livemg and Foster, ang Mr Albert 
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tion used by the planters are very simila to those used fh the® 


the necessity of makımg the destruction of all vegetable refuse 
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°  SCIENTARIC SERIALS. 


Studies from the Sohns Hopkins Unversity Biological 
Laboratory, vol iww, No 7, October 1890, contains —Notes 
on the anatomy of Sıpunculus gouldi, Pouitales, by E L A 
Andrews {plates xliv to alvu } The very detailed aratomigal, 
account Is*prefaced by an interesting history of the habits of this 
little sipunculoid, which 1s very abundant at Wood’s Holl, 
Mass Compkrison’ are instituted. beteveen the author’s accotfhts 

* of this species and those by Andree on S2pzncelemw nudus 
ang, by Shipley on Phymosoma varrans —On the relationships 

eof Arthropods, by H T Fernald (fjates xlvm tol) Though 
‘in working on thg problem of the phylogeny of the Arthropods, 
much laboufhas been bestowed on the anatomy of the Crustacea, 
Arachnids, and on Liuf@ulus and Peuipatus, next to nothing has 
been done among thegtlexapods and Myriapods, Among the 
Thysanura, the section containing Campodea, Japx, Lepisma, 
&c , snow well kn$wn, but for the anatomy and histology of 
the Collembola the author knew of only Sommer’s article on 
Macrotonia plumbea, YW therefore has devoted himself to a 
pat@eht investigation of Anur:da mastima, and ffom this stand- 
pomt he considers the existing views of the relationships of 
Arthropods, which are passed in review and commented upon 





SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, March 5 —‘* Preliminary Notice of a New 
Fpim of Excretory Organs in an Olgochetous Annelid ” 
By Frank E Beddard, MA, Prosector of the Zoological 
Society Communicated by Prof E Ray Lankester, MA, 
LLD,FRS 
o SÊ &r as our knowledge of the Olgochæta goes at present, 
the excretory system appears to consist either of one or more 
pairs of separate nephridia in each segment, or of a diffuse, 


¢ , megularly arranged system of tubules with numerous external 


pores upon each segment, and often with numerous ccelomic 
funnels ın each segment , there may or may not be a connection 
betWeen the tubes of successive segments All the aquatic 
Ohgocheta have nephridia of the first kmd, a large number of 


* dhe terrestnal Olgochæta have nephnidia of the second kind , 


there 1s occasionally in the latter forms a specialization of part of 
the diffuse nephridial system mto a pair of large nephridia , 
these species connect the two extremes But in all these worms 
the nephridia are contained in the ccelom, though some of the 
connecting brafiches emay be retroperitoneal , the ducts which 
Jead to the exterior may branch in the thickness of the body 
wall, but there does not seem to be any extensive ramification 
and anastomosis of the tubes in the muscular layers of the body 
wall (Quart Jouin Maci Ser, vol xxvm , Pl xxx, Fig I, 7, 
and Fig 2) 

I have recently found a remarkably different arrangement of 
the nephridia in an Annelid belonging to a new genus of 


* @ Eudrilidze This family ıs chieflynoteworthy on account of the 


° 


remarkable modifications of the reproductive organs, and the 
present genus ıs no exception to the rule in that particular, but 
it shows a further peculiarity—i~ the structure of the nephridia , 
the arrangement of these organs in the clitellar region of the 
body is unique among Annelids, and 1s to a certain extent sug- 
gestive of the condition of the organs supposed to be nephndia 
in certam Nematoidea Throughout the body generMly, as in 
other Eudnilids, the hephridia are patredquipgthe genital region 
I was struck, on dissecting the worms, by the appaient absence 
of nephridia Sections through the body wall in this region 
show that the dongitudinal and transverse muscular layers are 
traversed by a system of peculiar ganals not at all like nephridia 
m appearanee ‘These canals are not mere clefts between the 
muscular fibres, such as Kuleegthal has described in his paper 
“ Ueber die Lymphoidzellen fer Annelidtn” (Jenazsche Zettscha 
f. Natmw, vol xvm, 1885, p 319), such lympb spaces I 
have found in a good many Olgochzeta, bug they never possess 
a definite wall, On the contrary, the canals which I describe 
here have a délinite darkly-staining wall, with nuclei here and 
there They resemble the blood-vessels very closely, and might 
easily be confounded with them 

These vessels are arranged in a longitudinal and a transverse, 
series with numerous branches and intercognections The 
longitudinal muscles are embe&ded th a*nearly homogeneous, 
transparght, cgnnective tissues which ıs of some thickness be- 
tween the pesitoneal epithelium and Where the muscular fibres 
end It us in tag latter tract of tissue that the four principal 
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longitudinal trunks fun, corresponding ın positiow tog Ime con- 
necting the four successive pairs of sete, there appearetg be 
smaller Jongitudinal trunks, but the four principal ones run 
through several segmefits without a bieak, these longitudinal 
trunks are tonnecteg with a thetamerically repealed’ system of 
transverseevessels , these lie between the tiansverse and longi- 
tudinal muscular coats, and appear to run mht ypund the body 


‘They are of considerable calibre, but not so wide as the langi- » 


tudinal trunks , I could not detgct any ciliation anywhere, and 
their walls are extremely thy, Théy give off numerous branches, 
which traverse the body wall in every direction, and form a finer 
meshwork of tubules, some of the branches run towards the 
epidermis, and although I could not detect in transverse sections 
the actual orifices, on account of the fineness of the tubes, J 
could make out at frequent points a slight modification of the 
epidermis which seemed to correspond to an external pore 

Upon fragments af mie chıtmous cuticle being stripped off 
and examined with a Ingh magnifying powér, the orifices were 
quite plan They were much gmaller than the nephridiopores 
of Pericheta, but notgso minute as to be confounded with the 
pores of the gland cells of the epideimis 

The system of tubes was everywhere accompanied by blood- 
vessels , but, ıt 1s perhaps unnecessary to remark, there was 
nowhere any connection between these tubes afd the capillaries , 
no coagulated blood was ın a single instance found in the excre- 
tory tubules ° 

In spite of their very different appearance, as well as arange- 
ment, from the nepffridia of other t Poy such as Pe wheta, 
which possess a diffuse nephridial @ysteé®, the excretory nature of 
these tubes seems probable, without any futher descriptiofe A 
connection with the body cavity must be proved m order to 
remove all doubts as to their nature, mm each segment, just 
behind the parr of sete, the longitudinal duct gives off a branch, * 
which passes through the peritoneum and comes to he in the 
cœlom , this branch continues for a short distance, and then 
abruptly ceases , whether it 1s furnished with an actual onfide or 
not I am unable to say In a few cases, the branch entering the 
cœlom became connected with a very small coed nephridial 
tubule, so smali that ıt was not, as already mentioned, recogmiz- 
able in dissection è 

I am melined to refer the atrophy of the intra-ccelomic part of 
the nephridia to their having been used up in the formation of 
the genital ducts I have recently communicated to this Society 
a notice of the development of the genital ducts out of nephridia 
in Acanthodrilus (** Roy Soc Proc,’ vol xlv , 1891, p 452), 
and that mode of development 1s possibly general In any case 
the nephirdial system of the genital segments of ilas Eudiilid 
consists almost entuely of a complex system of tubes, which 
ramiıfy ın the thickness of the body wall, which open by numerous 
pores on to the exterior, and are connected by a few short tubes 
with the body cavity Tf the tubes leading to the cœlam became 
obliterated, and they are very shout as it 1s, the exc.etory system 
would consist only of the network in the body walls 

This system of tubesein the skin may perhaps be moire com- 
parable to the nephnidial network of Cestodes and other flat 
Worms, than the intracoelomic network of other Oligocheta , 
its presence, however, in the body walls suggests a comparison 
with the Nematoidea, which appear to possess at least the 
remains of accelom In some of these Worms a system of fine 
tubes connected with the exgretory pore permeates the inter- 
spaces between the longitudmal muscles In Echzo1hynchus 
the tubes connected with the lemmisc, also ramify in the integu- 
ment, and the lemnisci themselves are processes of tne body wall 
depending into the ccelom r . 


Chemical Soc®ty, February 19—De W Jo Russell, 
F RS, President, ın the char —The following papers wage 
read —The action of reducing agents on aa’-diacetwlpentane 
synthesis of dimethyldihydroxyhe rege es by F Stanley 
Kipping and W H Perkin, Wa ; RS On reducing 
aa’-diacetylpentane dissolved in moist ether with sodium, 1t 1s 
converted into a colourless liquid of the composition CyF,,O, 
Ihis compound is férmed by the addition gf two atems of 
hydrogen to diacetylpentane, and from 14s behaviour the authors , 
conclude that it ıs dzwethyld:hydroxyheptamethylene The 
authors also describe the properties and some @erivatives of this 
reductién product —The osmotic pressures of salts in sohtion, 
by*R H Adie The osmotic pressures were determined By 
direct observation by the method of Pfeffer The results are 
arranged under the following fiye headings —(1) Boyle's law, 
applred to solutgons.. The results sgow that the osmotic pressures 
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do not va disectly as the concentration, affd when represented 
graglycally give a definite curved form, approaching Ostwald’s 
line of no dissociation at two points, and receding from tt else- 
where Potash alum gives the nearest *approach to a straight 
line of thé’ salts examined (2)*Chazles’s Jaw, apphed to solu- 
tions Only one experiment yielded any result, ansl that was 
confirmatory of thé correctness ôf applying Charles’s law to 
è solusions (3) Znfuence of bases son osmotic pressures No 
definite influence can be attripnted to the base, except that the 
saéts of some bases, eg sod&, appgar to be more readily dis- 
sociated by wate: than those of others, e g potash (4) lz 
fluence of acids on osmotic pressures In the case of inorganic 
acids no definite influence can be detected In the case of 
organic acids, an increase in molecular weight of homologous 
acids increases the osmotic pressure, and a ring nucleus gives a 
higher osmotic pressure than an open cham (5) Avogadro's 
law, appired to saltsin solution The author suggests that the 
differences between the observed results and those calculated on 
the assumption that Avogadro’s law applies to salts in solution, 
may be due to the existence of simple apd complex molecules, 
as well as to the formation of water compounds —A direct 
comparison of the physical constants involved in the determina- 
tion of molecular weights by Raoult’s method, by R H Adie 
The author sho¥s that the constants of Raoult’s method of 
determining molecular weights, and those ascertained by direct 
observation of the osmotic pressure do not aree An attempt 
1s also made_to connect, by the same method of Raoult, the 
osmotic pressure with the gaseous pressuiè of any substance in 
solution — Derivatives of piptronyl, by Frederick M Perkin 
Theetompound C,,HgNO 3, obtamed from berberme by the 
author’s brother, 1s shown to have the constitution 
T 
7 A/N pee NH 
CH, C,H, | 
No“ "Ncw, . CH, 
Th author also describes the preparation from piperonal of the 
isomeric compound represented by the formula 


O NH . CO 

CHA Scat 

` O CH, CH, 
—-Studies on the constitution of tr.-derivatives of naphthalene , 
No 9, Andresen’s 8-naphthylaminedisulphonic acid, by Henry 
E Armstrong and W P Wynne The authors have examined 
the acids obtained by reduction of the products of nitration of 
naphthalene-r 3'-disulphonic acid The chief product on re- 
duction gives the so-called a-naphthylamine-e-disulphonie acid 
[NH, $O0,H SO,H=1' 1 3J Of the other products, 
one on reduction yields a §-naphthylaminedisulphonic acid 
INH, SO,H SO,H =2 4 2] (Andresen’s acid) This is 
the first mstance 1n which the formation of a A-nitro-acid 
by the nftration of a naphthalenesulphonic acid has been ob- 
served 


Physical Society, February 27 —Prof W E Ayrton, 
FRS, President, in the chair — lhe following communica- 
tions were read —Pioof of the generality of certam formule 
published for a special case by Mr Blakesley , tests of a trans- 
former, by Prof W E Ayrton, F RS, and Mr J F Taylor 
In 1888 Mr Blakesley published a number of formule relating to 
the measurement of power, &c , m alternating current circuits 
by means of electro-dynamomet@s, one of which had its two 
coils independent, and placed in different circuits These 
formulfe were deduced om certam assumptions, the chief ones 
being that the currents and magnetizations varied harmonically, 
and that the magnetic®stress in@he iron was proportional to the 
ampere-turns The present paper shows that the above assump- 
tns are’ not necessary to the truth of the resulting formule 
To takeethe case of a transformer, let alternating current 
ammeters be placed in the primary and secondary circuits, and 
adirect-readmg ‘splft dynamometer ” have a cgil in each circuit 
Let Dy, Ds, and Dgs, be the respective readings of these m- 
struments, then, whatever be the law of variation of the currents, 
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where Ay and A, are the values pf the piimaiy and secondary 
currents at any igstant, and T the time o$ one complete alterna- 
tion If z be The total mduction in the core, P and S the 
numbers of turns of wire on the primary and secondary respec- 
tively, Vg and V, the terminal pressures, the resistante of the 


*pramary coil, and s the resistance*of the whole secondary circunt, 


then the following equations hold at any instant— 


e s di s ba 
i Vz = Ap + PS . 
di . ae 
. a aye ' : 
Therefore . . e 
Və = PAs + esas 
Multiplymgeboth sides by@\y, we get ° ‘ 
e 
° 
AV, = pAg + EsApha $ 


e 

and integrating from ¢ = o to ¢ = T, and taking the mean,» 
ry st p E Ps ft 
L [ANd =£[ asa +? ai AsAcdi, 
Aap te aaa ys ead STJo? 

or 


watts in primary = Dg + EsDps 


quite independent of the laws of variation of A and V The 
power lost ın heating the iron core was also shown to be ° 


P 
#(3Dx pie Da) 


e a 
Other formulæ, such as that given by Mr Blakesley, exp?essing® 
the primary volts in terms of the dynamometer readings, are 
shown to be true generally On the subject of transformer 
magnetizations, the authors state that ıt 1s destrable not to speak * 
merely of the ampere-turns, but also of the self-induction, for 
they have reason to believe that the magnetizing value opan 
ampere-turn varies Defining the self-induction of the secondary 
by the equation . 
aN : 


N being the total flux thiough the secondary, they show 
geometrically (assumimg harmonic variations) that if Le dimin- 
ishes, the efficiency mcreases, and at the*same time the phase 
angle @ between the primary and secondary currents, and the 
magnetic lag ọ, deciease On comparing this theoretical 
deduction with the iesults of experiment, they find a good 
agreement, as will be seen from the following table — 


Frequency Efficiency Ls (i $ 
Per cent è o y 
160 96 3 0 0917 113 o 24 á 
160 92 o 0368 169 18 24 
160 854 O 1241 174 6 45 36 


e 
Similar results were obtained in different sets of experiments 
It was also noticed that, as the secondary current 15 increased, 
the efficiency rises to a maxtmum and. then diminishes, whilst ° 
Ls, 9, agd @ diminish and then nse again, the current which 
gives the maximum efficiency comciding elmost exactly with 
that which gives um values to Ls, 6, and @ The methods 
employed m making the tests are described in the paper, and 
the formule used in working out the results arg there@lemon- 


strated Amongst the facts deducible from the experiments are © 


the followmg (1) with constant frequency, the ratios vw and 
Lg Ż 


S 


2 
stant and primary volts constant, x decreases, and a increases 


è ba 
increase as the primary volts mse, (2) with frequency con- 


Bp e P 
as the secondary current increases , (3) with constant secondary 
current, L, decreases as the primary volts are mcreased , (4) with 
small constant secondary currents, the efficiency diminishes as the 


e frequency increases , (5) for large secondary currents the efficiency 


1s approximately independent ofthe frequency , (6) shunting the 

secondary with a condenser increases the efficiency The trans- 

former m which the above tests wete made was on@ of tHè Mordey 

type kindly lent by the Brush Electric Engineering Corporation — 
ae 
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Further cogtifbutions to dynamometry, by Mr T H Blakesley. 
The object of Mr ,Blakesle#’f paper was, ın the first place, to 
show what sort of phyfical quantities could bê advantageously 
evaluated by using electro-dynamometers of two coils of low re- 
sistance n circuits conveying electric currents The meaning of 
a dynamometer reading was explained to be the mean valueof 
the produ@t of two currents, either steady or undergomg any 
periodic variations with sufficient rapidity In mathematigal 


. T 
, language sich an instrament measured + C,Cyd?, where C, 


and Cy were fhe instantarfeous values of the currents in the two 
oils, including, of course, the commen case where these aurrents 
are one Amy physical quantiyy whose value was such a 
product CC, multiplied into something which was independent 
of the time, and whiclf therefore, on integration, came outside 
the integrator, was Welbadapted to have its meag galue given 
by such instruments . Power was such a quantity, beeng merely 
(current)? x resistance The square of an E M F was another 
such quantety, but he did not wish to restrict the method to such 
evaluations ` It follows*that any quantity whos instantaneous 
valfe"can be expressed by terms each quadratic in curent, and 
whose other factor was independent of tıme, could have its mean 
value expressed ın dynamometer readings In addition, the 
particular place and mode of coupling of the dynamometers 
was indicated by the instantaneous equation, as well as the 
factor to be apphed to each reading Thus the equations are 
made to indicate the practical arrangement to be adopted, and 
the use to be madd of the observateons mm each case Examples 
were given for the cases of transformers in series and parallel, 
and special applications of the method were suggested in the 
measurement of the power employed in such diverse apparatus 
as voltameters subject to direct or variable currents of any sort, 
machines, parallel generators, tunmg-fork circuits, 
vacuum discharges, and imperfect condensers For parallel 
generators the power of each could be separately estimated, and 
1n the case of electric welders, the power employed ın the welding 
circuit was shown to be measurable without introducing any 
resistance whatever into that circuit Mr J Swinburne said 
theeuthor’s assumption that there 1s no back or forward E M F 

m the primary and secondary circuits of transformers except 


that due to = where z 1s the total induction in the core, was 


unwarrantable, for ın all real transformers there was a ‘‘ drop” 
due @0 waste field, and this made the split dynamometer method 
useless It makes the full load efficiencies too high, and this, 
he thought, acc8untedefor the extraordinary results obtained by 
Prof Ayrtonand Mr Taylor If a dynamometer be used at 
all, ıt should, he said, be used as a wattmeter, the moving coil 
of one turn being joined in series with a non-inductive resist- 
ance and put as a shunt to the primaly The power absorbed 
by the instrument itself should be then determined, and the 
power given out by the secondary measured by the same instru- 
ment, if the secondary be not non-inductive Any errors due to 
e self-induction m a wattmeter are, he said, equally present when 
itis called a split dynamometer, and im addition to this the 
wattmeter as a split dynamometer precludes the possibility of 
measuring power Mr Mordey said the results obtained by 
Prof Ayrton and Mr Taylor confirmed experiments he had 
made himself by an entirely different method, for he found 
that the losses ın the iron decreased considerably as the second- 
ary current increased, and this gave increased efficiency” In his 
experiments he kep@ the load constant eptilethe transformer 
attained a steady temperature, and then substituted a direct 
current for the alternating one, varying ils strength until the 
same stéidy tenaperature was maintained The power thus sup- 
plied 1s a measure of the loss the transformer under the 
working condition A 6 kilowatt transformer tested by this 
method gave a loss of 110 watts gt no load, and at full load 205 
Of this 205, 176 was accounfed for by fhe loss in the copper 
coils, leaving only 29 watts as the iron losses at full load 
Figures which he quoted from Prof Ayrtoneand Mr Taylor’s 
paper showed the same general result —A note on electrostatic 
wattmeters, by Mr J Swmbuine, and a paper on Interference 
with alternating currents, by Prof W E Ayrton, F RS, and 
Dr Sumpner, were postponed 


Linnean Society, February 19 —Prof Stewart, Presi- 
dent, ın the char —Mr Thomas ChustyeexhiBited a number 
of food guts utilized by thg natives of Northern Queens- 
land, an gay the native names for them The species, 
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however, had not been determined, since no flowers nor foliage 
of the trees producing them had been obtained —On behalf 
of Mr A R Hunt, the Secretary exhibited a curtostty m 
the shape of an orangeswithin an orange, and remarked that, 
although by no means of common occurrence, a milar ab- 
normality þad been descriBed and figured by Dr Perner (Bull 
Soc Linn” Normand ,1x tab»2)—Mr G eC Druce gave an 
account of the Dilleman Herbarium -at Oxford? prefacing, his 
remarks with some particulars of Dillenius’s life and labours, and 
of the bptanists of his day with wham he was ın correspondence. 
—Prof Stewart exhibited &nd described a ieraarkable herm- 
aphrodite trout, explaming, by means of the blackboard, the 
normal stiucture of the genital organs in both sexes of the fish, 
and poimting out in what 1espects the specimen in question 
differed —A paper was then read by Dr John Lowe, on some 
points m the hfe-histery and rate of growth m yew-trees, and 
some excellent photographs and drawings of celebrated, yews 
were shown ın illustratfon of his remarks e 


Zoological Society, March 3—Prof Flower, FRS, 
President, in the chaiy.—The Secretary read a report on the 
additions that had been made to the Society’s Menagerie during 
the month of February 1891 —Mr Sclater exhibited the typical 
and unique specimen of Macgregor’s Bower-bird (Cnemophilus 
macgregoiiz) fiom the Queensland Museum, “Brisbane, which 
had been kindly lent to him by the authotities of that institution 
—A report was rfad, drawn up by Mr A Thomson, the 
Society’s head keeper, on the insects bred in the gnsect-house 
during the past seasol—-Mr O Thomas gave an account of a 
collection of small Mammalia mide W Mr F J Jackson m 
Eastern Central Africa during his recent expedition throug[ the 
territories of the British Imperial East African Company 
Fifteen species were represented in the collection, of which 
thiee appeared to be new to science These were named 
Nyctinomius lobatus, Otomys jacksoni, and Rhezomys annectens 
—A communication was read from Miss E M Sharpe on the 
Butterflies collected by Mr F J Jackson during the same 
expedition Twelve new species were described in this paper, 
and a general account of the whole collection was promised on 
a future occasion —-A communication was read from Dr R W 
Shufeldt, contamıng observations on the comparative osteology 
of the Columbidz of North America 


Mathematical Society, March 12—Prof Greenhill, 
F RS, President, m the char —Dr Hurst, F R S, drew the 
attention of the membeis present to the loss the mathematical 
world had sustained by the recent death of Madame Sophie 
Kovalevsky (see NATURE, February 19, p 375), and gave 
many personal reminiscences The President also touched 
upon some of her mathematical work —The following papers 
were communicated —On cusp loci, which are enveloped by 
the tangents at the cusps, by Prof M J M Hill —On the 
partitions of a polygon, by Prof Cayley, F R $—Some 
theorems concerning groups of tottlives of #2, by Prof Lloyd 
Tanner —-Mr Love and Prof Hull spoke at some length on four 
theorems, connected with the motion of a liquid ellipsoid under 
its own attraction, more particularly conceining the sufaces 
which always contain the same particles --Dr Larmor made an 
impromptu communication on the collision of two spherical 
bodies with reference to Newton’s experiments 
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Royal Society, February 16 —A Forbes Irvine, Vice, Presi- 
dent, in the chair —Prof Tait read a further note on the virial 
In a former communication he deduced from the expression for 
the virial a general equation conn®cting the pressure, volume, and 
temperature of a subStance, and also gave num@nical valyes of the 
constants ın the equation which enabled it to roughly represent 
the isothermals of carbonic acid In the present notehe gives 
values of the constants which enablg the equation to represent 
these 1sothermals evith great accuracy in the neighbourhood of 
the critical pomt Dr Berry Hayciaft discussed the adverse 
criticism of Salkowski and Jolin regarding his process for the 
estimation of uric acid ® He also revieWed the fayourable #totices 
of Hermann, Czapek, and Camerer die showed that the e 
results obtamed by the methods of Salkowsk: and Jolin cannot 
be accepted in disproof of the utility sof h$ method —Dr. 
Haycrait also describeg a method for the deteımımatıon of the 
density of a liquid, when only small quantities of 1t can be ob- 
tained A drop of the liquid ıs placed in anotifér liquid of 
greater density than it, and a lhiquidgof less density 1s added unti) 
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the drop will weither float to the surface nr fall to the bottom 
of hg mixture —Prof Tait communicated a paper, by Prof 
Cargill G Knott, on the interaction of longitudinal and circular 
magnetizations ın tron and nickel wires* In a former paper on 
this subject, Prof Knott described effects which were observed 
when a constant current of electricity was made to figw along a 
wire which wag subfected to a cy€lical variation of longitudinal 
magmetization He has Since fourd that some of the results 
were due to a slight amount of twist which had been given to 
the wire previously to 1ts m@gnetization A twist of not more 
than a few minutes of arc per centimetre of length causes a pro- 
found modification in the magnitude of the average polarity 
which 1s developed in the wire by the cyclical process when the 
constant current 1s maintained The effect of the cuirent ıs to 
reduce hysteresis —Piof Tatt read a paper, by Mr Robert 
Brodie, on the value of the method of demonstration by super- 
positiean —Dr Hugh Marshall described the method of formation 
of, and exhibited æ specimen of, potassfim persulphate The 
unexpected discovery of the stability of a salt of persulphuric 
acid is of great theoretical importance —Dr John Murray com- 
municated a paper on the temperature of the Clyde sea-area 
Among other points, he described the action of an in-shore 
breeze in summer in accumulating the warm su face-water on the 
lee shore, and ti& action of an off-shore breeze in blowmg away 
the warm suiface water from the coast, and thus causing the cold 
water to rise to the surface This action 1s Ævesed in winter 
In one case a variation of temperature of a number of degrees 
was observed within two days from a reveSsal in the direction of 
the wind ec ee 
é PARIS 

Academy of Sciences, March 9 —M Duchartre in the 

chair —On some experiments made m 1890 at the Aubois sluice, 


by M Anatole de Caligny —Observation of the asteroid 


discovered at Nice Observatory on March 5, by M Charlois 
The asteroid 1s of the 13th magnitude Its position was 
RA ioh Im 26s, NPD 70° 17 50%, at 8h 46m 45s mean 
tme at Nice on March 5 —Observations of the: asteroid 


(a7), made at Toulouse Observatory by MM Baillaud and 


e Cosserat, and of (8), made by M Andoyer with the great equa- 
torial Observations for position were made on March 3, 4, 5, 
6, and 7 —Observations of made at Paris Observatory with 


the East Tower equatorial, by Mdile Klumpke Observations 
for position were made on March 3, 5, and 6 —On the measure 
of the 52nd parallel in Europe, by M Vénukoff In presenting 
to the Academy ‘‘Mémoires de la Section Topographique 
de ’Etat-Major Général Russe,” vols xlvi and xlvn (St 
Petersburg, 1891), M Vénukoff remarked upon the results 
obtamed from the Russian triangulation, and those ob- 
tained iff England by Clark The Russian stations give 
68 6412 kilometres as the mean length of a degree of longi- 
tude in latitude 52°, the English measures give the value 
68 6880 <A similar variation 1s seen # only Russian stations 
are considered It appears, therefore, that the terrestrial 
surface under the 52nd degree of latitude 1s not that of 
an ellipsoid of revolution This conclusion depends, of course, 
upon the accuracy of the results cited Measures of the 42nd 
parallel ın the United States lead, however, to a simular con- 
clusion M Vénukoff thereforeeadds that the earth is not a 
perfect sphere —On equations of two mmimum periodic sur- 
faces possessing the symgnetry of an octahedron, by M A 
Schcenflies —On harmonic spirals, by M L Rafy —On the 
compatibility of the mws of @spersion and double refraction, 
by M G CarvajJlo —Longitudinal and tgansverse superposed 
ngagnetiz&tions, by M C Decharme —On the hydrated mangan- 
ites of sogium, by M G Rousseau The author treats of the de- 
composition of potass1um permanganate by heat, and of the 
foimation of mangamites fy heating sodium manganate with 
sodium chloride —On the transformation of Sodium pyrophos- 
phite mto hydrogen sodium phosphite, by M L Amat The 
solutian of sodium pyrophosphite graduglly changes according 
to the following equation — 


Na HP O; + HO = 2(HPO,NaH) 

a 
The law according to Which the transformation takes ¿place is 
given by a 
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e — log 1—9 = ż log ¢ 
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where 21s a constant, x 1s gthe duration of thg experrment in 
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hours, ¢ 1s volume in c c s of standard sodd requited for neu- 
tralization at end of experiment,?g& = value of p at beginning 
of experiment, Z limiting value of ¢ when transformation is 
complete The experimental values of the constant 4 log ¢ 
vary from 0 000327 to o 000369 In the presence of very dilute 
acid (H_SO,), 4 log z varies fiom o 00149 to 0 oor22, with 
stronger acid, and taking x in minutes, 4 log e varies ffm 0 0125 
to 9 0059 —On silicobromoform, by M A Besson —A study 
of the thermochemical properties of some alkaline Wesivatives of 
erythrite, by M de Forcrand-~On some ammoniacal com- » 
pounds of cyanide of mercury, by Me Raoul Varet —On, the 
fermentation of starch by the’ action of the butyrid ferment, bye 
M A Villers The writgr claims to have giiscovered a new” 
carbohydrate, differing from the sugars, and cryst@lizing from 
alcohol as ° 

© ee (CoH OQs CHO SHO 
—The histelogical changes of the skin dying measles, by M 
Catiin —On the existence of ‘‘attractive spheres ” in vegetable 
cells, by M Léon Guignard Some time ago M van, Beneden 
gave the namegsfe >s attractives to certain small bodies playing 
an important part in the segmentation of the cells of animals 
M Guignard now announces that vegetable tissues show attrac- 
tive spheres similar to those found in animal tissues He 
thmks the bodies merit the name of sphères dus ects aces, since 
they govern the division of the nucleus, and move without discon- 
tinuity from one cell to anotner during the whole lfe of the 
plant —On the classification and history of-Clus:a, by M J 
Vesque The histological characteristics of those Guttiferse 
known as C/usza ae described —On the chalk of Cotentin, the 
white Meudon chalk, and the Maestricht tufa, by M A de 
Grossouvre —Skull of a cave-bear, having traces of a blow ın- 
flicted by a flint axe, by M Wanzel 
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SCLENTIFIE WORTHIES ° 
XXVII —LovIS PASTEUR 


. e 
o Louttnastus was born’ on December 27, 1822, 
at Déle, whereehis father, an old soldier who had 

° been decorated on the field of*battle, worked hard as a 
* tanner Ye was an earnest, isdustrious, and thoughtful 
man, fond of readang, and very desirous that his son 
should be well educgted and should gain renown in some 
branch of learning Father and mother, alike in their 
enthesiasm and ambition, devoted themselves to therr 
son—they would “ meke a man of him,” they said 

én 1825 they removed to Arbois, and af soon as he 
was old enough to be admıtted as a day-boy, Pasteur 
began his studies ın the Communal College, and there, 
after the first year or two, he worked hard and gamed 
distinction Thence he proceeded to Besançon, and 
thence, after a year’s successful study, to the Ecole 
Normale ın Pans, to which, after gaining a high place 
1A the entrance-exammation, he was admitted in 1843 
His devotion to chemistry had begun while he was a 
pupil of Prof Darlay at Besançon, and now he studied 
at under Dumas at the Sorbonne, and Balard at the 
Ecole Normale His love of science became intense 
he spent every day in attendance on the lectures, in 
reading, and in practical work m both chemistry and 
physics 

Among the teachers in the Ecole by whom he was 
«most encouraged was M Delafosse, who was especially 
studying molecular physics, and it was after a conversa. 
tion with him that Pasteur was guided to the careful 
study of crystals, and to the inquiry which led him to 
his first 1mpoftant “discovery 

It was known that the tartrate and the paratartrate of 
soda and ammonia, though exactly isomeric, similar in 
their atomic composition, specific gravity, and crystalline 
form, yet differed, not only m many of their chemical 
relations, but, as Biot had shown, in the fact that a 
watery solution of the tartrate deflected the plane of 
polarized light, and that of the paratartrate did not 
Pasteur could not believe that bodies apparently identi- 
cal in atomic composition and construction could thus 
differ m their relations to hght He had already ob- 
served a dissimilarity between the crystals of thegartaric 
and of the paratargaric acids, in that the latter were, and 
the former were not, symmetrical, an te found the same 
difference between the crystals of their salts Now, by 
a laborious *udy and repeated measurements of the 
crystals of these and other simflar compounds, he showed 
that in the paratartaric (ney called racemic) acid there 
are two distinct forms of ‘tartaric acid, of which the one 
dextro-tartaric) 1s identical with the ordinary tartaric, 
and like it, in solution, deflects light to the right , the 
other (leevo- tartaric) deflects ıt to the left The two ın 
combination, as they occur in the ordinary paratartaric 
acid, neutralize one another in their influences on polarized 
light, and do not deflect ıt in either direction Similarly, 
he next found that the crystals of the°two acids and of 


| 
| 


their reshectite salts are different yn their forms , those | 


of the dextr6-tagtaric and its salts are similar to those 
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of the ordinary tartaric and its salts in theif digsym- 
metry , those of the lævo-tartarıc are also dissymmetrical, 
but in the opposite direction , those of the two gombined 
in the paratartaric andeits salts are symmetrical 

Thus ‘was explained the seeming axomgly of so dis- 
tinct a difference between bodiés exactly isomeric® A 
great problem was solved, ang ıt was among its resujts 
that, gradually, the way*was made clearer by which the 
synthesis of organic alkaloids and of sugars has been 
achieved 

These researches had occupied six years, and Pasteur 
had gained by them an early high renown, and he hoped 
that, by continuing to work on the same ines, he enight 
obtain results yet more important, especially ın the con- 
trast of the symmetrical forts of crystals derived from 
the chemistry of de€d substances, and the dissymmetrical 
of those derived from the chemistry of living bodies 
He had invented instruments and methgds for expen- 
ments But it chanced that at this period of his work 
he was, in 1894, appointed Deag of the Faculty of 
Sciences at Lille, and, though he gave up crystallography 
with great regret, he determined tg 1westigate and teach 
a subject of more direct utility The chief industfy of 
the town was in the manufacture of alcohol from beetroot 
and corn, and he decided to teach the scientific methods 
of improving it, and to promote the scientific brewing 
of beer that might compete with those of Germany and 
Austria 

Hence, fermentation became his chief study, and in 
this was the beginning of the researches which led to the 
most important of his discoveries But, although ıt may 
have seemed lıke entering on a new subject, the change 
was an illustration of the regular sequence that may be 
observed in the order of all Pasteur’s work, for, among 
the facts which had most influence on the course of his 
investigations, was one which he had observed in his 
study of the tartaric salts He had traced the fermenta- 
tion of the ordinary night tartrate of ammonia in a solu- 
tion containing albuminous matter, and had observed the 
coincident appearance of a distinct micro-ofganism 
Then, he had shown the breaking up of the composition 
of the paratartaric a@ıd by a similar process of fermenta- 
tion, by putting a minute portion of green mould into 
water contaming phosphate of potasstum and ammonia, 
but no albuminous matter Here also there was an 
abundant formation of organisms, and, with this, the 
gradual disappearance ofethe dextro-tartaric acid, of 
which, as other experiments showed, the carbon was 
taken for the sustenance and gréwth of the organism of 
the mould In both cases the fermextation had seemed 
due to the action ef a living organism ə 

Pasteur’s belief that these and all processes of ferment» 
tion were primarily and essentially due to the Presence 
and action of minute living orfapisms in the variously 
fermentescible fluids led him to study them with the 
combined chemical and microscopical research which no 


one before him had @ver used with the same constancy z 


or the same skill It was, indeed, a combination of 
methods of research which had hardty evér before been 
used ‘There were excellent chemists and there weree 
excellent microscopists , but they usually woyked apart, 
and hardly helped one another , Pasteur—well instructed 
ın exact methofls of research, andboth chemist and micro- 
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scopyst—attamned results far beyond what any before him 
had reached It was no easy thing for him to justify the 
study of fermentation on the lines ‘suggested by what 
was called the vitalistic or germ-tkeory, when the hypo- 
thesis of “spqntafieous generation” was held by many, 

*and when the whole process of fermentation seemed so 
we]l explained by the chel theory of Berzelius, or by 
that of communicated rholecula? motion held by fiebig 
and others who agreed with him in thinking that the 
organisms in fermenting liquids might be considered as 
accidental, except in so far as they might supply organic 
matter tothe liquid But Pasteur did more than justify the 
germ theory , for he proved its truth bya multitude of facts 
previously unobserved, and from which he constructed 
general principles of which Both the scientific value and 
the practical utihty are now beyond eStimate 
It 1s not possible to describe in detail or in chrono- 
logical order tle course and methods of Pasteur’s re- 
searches on the various fermentations and on processes 
closely allied to them? Only thei chief tesults can here 
be told, only the things which he digcovered, or which, 
since he studied thers, have been deemed not merely 
probfble, but sure Thus, he proved the constant pre- 
sence of living micro-organisms, not only ın yeast, in 
which Cagniard-Latom, and Schwann, especially, had 
studied them, but ın all the fermenting substances that he 
examined , he proved the certain and complete preven- 
tion of fermentation, putrefaction, and other similar pro- 
cesses ın many substances, however naturally subject to 
them, by the exclusion of all micro-organisms and their 
egeims, or by their destruction if present , and he proved the 
constant presence of various micro-organisms and their 
germs in the air and water, in the earth, m dust and dirt 
of every kind—their abundance “everywhere” By the 
proof of these things the evidence became complete, 
that fermentations and similar processes are primarily 
and essentially due to the action of organisms hving in 
the fermenting substance But, more than this, ıt was 
ascertained that each method of fermentation—vinous, 
lactic, acetic, putrefactive, or whatever ıt may be—is due 
to a distinct specific micro-organism appropiate to that 
method, and by its own vital processes initiating the 
changes which lead to the formation of the “ specific 
products” of the fermentation, the alcohol, the vinegar, 
the virus, or whatever else For each specific micro- 
organism has to live on the constituents of an appro- 
priate fermentescible fluid witch ıt decomposes, assimi- 
lating, to itself such elementary substances as ıt needs 
for its own maintenance and increase, and leaving the rest 
to combine in the*forming of the “specific products” 
Further,and mest importantly, it was made certain by 
Pasteurs investigations that, by various appropriate 
method$ of “cultrvation” which he invented, the indi- 
viduals of each specigs® of ferment may be separated 
from others with which they are mingled, and that, thus 
separated, the individugls of each species may, by means 
e of a “pure cifltivatign ” be multiplied indefinitely, as, es- 
pecially, ın the production of “pure yeast” And in 
certain instanées it“vas shown that the active power of 
enicro-organisms may, by cultivation «be so “ attenuated z 
that they vall produce only comparatively slight changes 
ım substances which, in their natural state, they potently 
affect e i 
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The most direct applications efethe results of Pasteur s 
studies of ferméntation were, naturfily; made in the 
manufacture of wine and vinegar, and, at a later time, of 
heer The “diseases,” as they,were fairly called, of these 
ferrfented hquors, the “thickness,” “ropiness,” “soarness,” 
and,others, could be traced to the disturbing influences of 
various gther micro-organisms mingled with thosé of pure 
yeast, the true alcoholic ferment, ang each producing an 
injurious method of fermegtation This being made sute 
the prevention of the diseases became pessible, by the 
exclusion or the destruction of every qrganism other than 
the true one, and of this one the, proper cultivation 
could insusé the sufficient production The methods of 
thus preventing or arresting the diseases have become 
too various to be described here mong thenias that 
of heating wifes and beers sufficiently to destroy all tbe 
germs remaining in them, and the uses of this, which has 
been specially called Pasteurization, and of many others, 
have made brewing and wine-making nearly secure 
against the great losses to which, before Pasteur’s time, 
they were always liable from the disturbances of their 
fermentations i 

The utility of the proof that fermentations, including the 
putrefact.ve, are absolutely dependent on the action of 
living micro-organisms was speedily shown im the preven- 


tion or remedy of diseases far more 1mportant than hose e 


of wine and beer The discovery of the causes and pro- 
cesses of what were justly called the “diseases” of fer- 
mented liquids enlarged the whole range of a great 
section of pathology, showing, as it soon did, so intimate 
relations between contagious diseases and disordered 
fermentations that it became safe to apply the facts found 
in the more simple to the study and treatment of the most 
complex The study of the diseases of fermented liquids 
led straightway to the practice of antiseptic surgery "Its 
first practical application in medicineewas fh 1862, when 
Pasteur, who had proved the existence of a living 
organism in fermenting ammoniacal urine from a diseased 
bladder, recommended the washing of such bladders with 
a solution of boracic acid, now a well-known “ germi- 
cide” This was done successfully by M Guyon, and the 
practice is still commonly followed 
For the treatment of wounds and of parts exposed by 
wounds, the whole subject of the complete exclusion of 
micro-oiganisins, and of thelr destruction if present, was, 
in and after 1865, studied with especial care by Sir 
Joseph Lister, and the results obtained by him and 
others following his example were so cgnvincing that the 
antiseptic praci@é“"which many justly call Listerism, 1s 
followed everywhere by every surgeon of repute The 
methods of excluding micro-organisms from all Wounds, 
the antiseptic substances employed, the modes of apply- 
, ng them are more than need be told, and they mcrease 
| evely year, but they*have all the same design—the com- 
plete exclusion or destruction of all living germs and 
micro-organisms capable of *exciting putrefaction or any 
other fermentation in parts exposed by founds, their 
exclusion from air, water, sponges, surgical instruments, 
dressings, and everything that can come in contact with 
such parts And the system is not nearly limited to the 
treatment of wourlds ° In Various methods and degrees 
it 1s applied ın the ,constrifttion of hosyatals*and 1n- 
firmaries, in the prevention of the spread “of infection 
e .. . ° e 
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and of evéry form of bloadepoisonıng It 1s impossible to 
estimate the numbef of the thousands of lives that are 
thus annually saved by practices which are the direct 
consequences of Pasteur’s gbservations on the action „ofe 
living ferments, and of Lister’s application of them In 
the practice. of surgery alone, they are by far the mest 
important of the ‘means by which the risks of death or 
* serious illness after wqunds are reduced to less than half 
ofthat the} were thirty years dgo , and of the mens by 
‘which a large nwmber of operations, such as, at that time, 
would have been so gangerous that no prudent surgeon 
would have perforgned them, are now safely dope 
In antiseptic practice, and in the manufactfres con- 
nected with fermentation, the design is to exclude or 
destroy alf micro-orgagisms Many kinds might be harm- 
les% but at present there are no ready and sure means of 
excluding only those from which mischief might anse, 
and therefore, ın the schemes for complete exclusion, no 
account ıs taken of the great general principle estab- 
lished by Pasteur, that each method of fermentation 1s 
due to the action of one special living organism This 
in relation to contagious diseases, would now have be- 
copie one of the chief subjects of his study But again, 
he was obliged to change the subject of his work, for in 
1865 he was urged by Dumas, and was forced to consent, 
* tg untigrtake the investigation of a disease of silkworms 
in the south of France Simce 1849 this disease, called 
Débrine, had been ruinously prevalent In 1865 the loss 
“due to ıt was estimated at four millions sterling, and it 
had spread to many other countries from which silk- 
wortfis’ eggs had been brought to France M Quatre- 
‘fages had reported to the Academy that, among the 
’ results of many previous injuries, especially by Italian 
naturalists, minute “corpuscles” had been found in the 
bodie$ of diseased silkworms and in the moths and their 
eggs Pasteur,*of aourse, suspected that these were 
disease-giving organisms, and directed his chief studies 
to them, though not without making a careful investiga- 
tion of the whole disease —a task in which he proved hım- 
self to be, not only a chemist and microscopist, but an 
excellent clinical observe: 
= He soon found that, among several diseases of silk- 
worms, the two most important were øébrine, which 
was specially called ¢#e silkworm disease, and was the 
most destructive, and another, often very prevalent, 
called flacherze He found “corpuscles” in both, and 
‘he confirmed and widely extended the observations of 
those who had already studied them out the most ım- 
portant facts, both for the prevention of the pébrine 
and for general pathology, were those by which he 
*showed tħat ıt was not only contagious but hereditary 
“The proof of its being contagiou# was chiefly seen, as by 
others, in the moculations of salkworms through accidental 
wounds, and in the conseqfences of their feeding on 
*mulberry-leaves on which the disease-germs had been 
deposited Many of the wornts thus, or in any other 
way, infected sodh died , ın many the material for their 
suk was spoiled, m others, the disease continued, after, 
their spinning, in their chrysalides and in the moths der 
veloped from them These moths laid disegsed eggs- 
and of these were born diseased Worm§, which died young, 
or, at the neost, were spoued for the production of silk, 


and so long as®*they hved were sources of contagion. | aniumatunt 
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Thus the disease passed on by inheritance from year to 
year The germs im eggs laid by diseased moths sur- 
vived , but those left on leaves, or in the dust, or in the 
bodies ofedead moths, soon,perished , ogly in the diseased 
and hving eggs was the cgntagion «aintainéd ° 
These things were proved, by repeated experiments, 
and by, observations by, Pastéar m his own breeding- 
chamber, year after year, and they made him believe 
that the disease might be put an end to by the destruction 
of all diseased eggs To this end he invented the plan 
which has been universally adopted, and has restored a 
source of wealth tothe silk-districts Each female moth, 
when ready to lay eges,is placed on a separate piece of 
elinen on which it may lay them all After ıt has laid them 
and has died it 1s dried and then pounded in water, and the 
water 1s examined microscopically If “ corpuscles” are 
found in it, the whole of the eggs of this moth, and the 
linen on which they were laid, are bunt , 1t no corpuscles 
are found, the eggs are kept, to be, 1} due time, hatched, 
and they yield healthy silkworms k 
Pasteur contınue® these studies forgfour years, gomg 
every year for several months t a Iftle house near Algis, 
in which he watched every step in the life of the silkworms 
bred and fed by himself and others His other investiga- 
tions had thus been ın no smali degree interrupted , but 
worse interruption came in October 1868, when, as jt 
seemed from overwork, he had a paralytic stroke For'a 
time his life was in great peni, but, happily, he recovered, 
and without mental impairment, though with permanent 
partial loss of power on his left side For nearly two 
years he could do very little beyond directing experiments 
for repeating and testing his researches at Alais in 1869, 
and in Austria in 1870 ‘Then came the French-German 
war, the misery of which, added to that of his paralysis, 
made him utterly unfit for work At the end of the war 
he returned to work, and, after careful researches on the 
diseases of beer, similar to those by which he had studied 
the diseases of wines, he gave himself especially to thestudy 
of the “ virulent diseases” of animals—the diseasesewhich 
might reasonably be suspected to be due to different kinds 
of “ virus” derived from different species of micro-organ- 
isms The suspicion Was already justified by what he 
had observed in the diseases of wine and beer, and by 
some more direct facts for, in 1850, Rayer and Davaine 
had found organisms ın the blood of animals with anthrax, 
and in 1865, Davaine, stirred by Pasteur’s recent demon- 
strations of organisms much like these as agents ın the 
butyric fermentation, had gathered ewidence of the also- 
lute dependence of anthrax on the presence of these 
ê 
organısms ın the blood But his observatigns were dis- 
puted, and his conclusions not accepted, till P&steur 
proved that they were correct, and then extende@l his 
researches over a far wider range ef subjects The ob- 
jects of research m this wider ranfe included, indeed 
only a small proportion of the diseases connected with 
micro-organisms , but im a few years It was made certdin 
that some, and probable that all, of the®diseases usually 
classed as virulent, contagious, or spegific,eare due to 
distinct livang micro-organisms, and to the products of the 
changes which are initiated by them in the blood gr other 
fluds or substances ın which they hve Thus, that which 
had often been ag ingenious hypdthesis of a contagium 
becanfe am accepted general law, diseases 
e e 
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that had been called virulent were now more often called 
parasitic, and it may justly be saad that Pasteur’s re- 
searches were the efficient befinning of the vast science 
of bacteriology—wast alike in natural history and in 
pathology and in its*intimat¢ relations with organic 
chemistry 

“Besides ascertaining e miGgro-organisms appropriate 
to several diseases, Pasteur, still working on the lines 
which he had followed in his studies of fermentation and 
of the diseases of beer and wine, found various means of 
“cultivating” the germs, separating them, multiplying them, 
and ghen testing their different fluences on different anı- 
mals, or on the same animals in different conditions, or after 
various changes induced gn themselves Among these, 
changes, the most important and most fruitful in its further 
study were the various means of “attenuation” by which 
the virulence of disease-producing micro-organisms can 
gradually be so diminished that at last they can, without 
harm, be moculategl or mjected intogan anımal which 
they would have rapidly killed if similarly inserted m 
their natural stage .And some of these injections were 
shewn to be better fhan? harmless, for, by conveying the 
disease in a very mild form, they rendered the animal, 
for some considerable time, msusceptible of that same 
disease ın a more severe form, they conferred an ım- 
munity similar to that given by mild attacks of the con- 
t&gious fevers which, as ıt ıs commonly and often truly 
said, “can be had only once” O1, as Pasteur held, the 
moculation with the attenuated virus was similar to vac- 
cination, which gives protection from small-pox by pro- 
ducing similar disease in a milder form Hence began 
the practice of “ protective moculation ” for many diseases 
besides small-pox 

In studying the methods of attenuation, Pasteur found 
many facts which aie not only valuable m bacteriology, 
but are Lkely to help to the knowledge of important 
principles in general pathology To cite only a few 
examples—he found marked differences among the 
micréorganisms of different ferments in their degrees 
of dependence on air The great majority need oxygen 
for the maintenance of life, but unlike these, which he 
named aerobic, were some anaerobic; the first examples 
ever known of organisms capable of living without 
oxygen He showed that the bacill: of anthrax, being 
aerobic, soon perish and disappear in the blood of the 
animals that have died of fhe diseases due to them, and 
that ın the same blood the anaerobic septic bacilli needing 
no oxygen now appear and multiply In anthrax, also, he 
showed that thg attenyation may best be attarned by 
keeping the cultivated bacilli atja high temperature 
(abott 42° C) for a certain number of days, regulated 
accotding to daily tests of the reduction of their virulence 
In the end they become incapable of killing even mice, 
and are protective for sheep ande cattle, and other 
animals, which in their natural imtensity they would 
rarely fab to kill ° In chicken-eholera, the disease for 
which the first*experrments ın protective moculation 
weie made, he showed that the due attenuation can be 
obtamed by a series of successive cultivations of the 
micro-grganisms ın pure air, provided that intervals of 
several days or weeks are allowed between each two of the 
cultivations in the series In experimgnts on the trans- 
mission of the virus of a disease ef ofie species through 
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a succession of animals of afiéther SPECIES, hè showed 
that the virulence of the bacıllı of swine-erysipelas was 
ıncreased by transmission through pigeons, but di 
And, as 
to the varying susceptibility of the same anınfal under 
different conditions, a, fact so commonly gbserved in 
man, ke showed that chickens, which are rdinarily 
insusceptible of anthrax, could be made susceptible by ° 
lowerthg their temperature They became “again SUS-e 
ceptible when their nafural temperature wag restored ,° 
and when apparently dying of anthmax in the cold, they 
recoveredgfwarmed e e 

It waf a step far beyond what had, been obtained by 
protective inoculations when Pasteur invented and 
proved the gtility of his treatmens of rabies *»Here he 
proved that when a virus has been inoculated or imeany 
way so inserted that ıt may justly be deemed sure to 
destroy life, this result may, at least in the case of rabies, 
be prevented by a daily or otherwise gradual series of 
moculations, beginning with the same virus very attenu- 
ated, and diminishing the degree of attenuation till ıt 1s 
used im such intensity as, without the previous graduated 
moculations, would certainly have been fatal The reswlts 
of the treatment of rabies on this principle are well 
known; 1ts success is ceitain, and is enough to justify 
the hope that by similar treatment, whether with °vires * 
simply attenuated, or with some “lymph” derived from 
a cultivated virus, or from the chemical products of its 
action on the liquids in which it has grown, other specific® 
diseases may be similarly controlled This is especially 
probable for those in which, as in rabies, there 1s a “clear 
mterval between the entrance of the virus and the first: 
outbreak of the disease , and it 1s becoming very prob- 
able that tuberculosis will be one of these But it would 
be useless to 1magine the probabilities of what will now 
follow from the researches that have Already followed 
the discoveries of Pasteur 

It hardly need be said that this summary of Pasteur’s 
life and works, and of the chief results to which they 
have led, can give no fair estimate of the number and 
the vanety of his experiments and observations Only 
a complete personal stêdy of his published works, and 
especially of those m the Comptes rendus de V Académie 
des Sciences, can give this Yet even a mere sum- 
mary may indicate the most notable points that may be ° 
studied in his scientific character of his charming per- 
sona character there is no need to speak here Clearly,” 
he had a napve fitness and love forthe study of natural e 
science, and these were well educated, and have been 
manifest in his whole hfe But with this loving devo- 
tion to science, he has shown not only æ very fare power ® 
both of thinking and ofobserving, but that spirit of enter? 
prise which stirs to constant activity ın the search after , 
truth, especially by way of èxperıment With the power * 
of accurately thinking what is likely to be true, he shows* 
a happily adjusted ingenuity m the imvention of experi- 
ments for tests of thoughts, and the flabit of doubting 
the value of any scientific thought, even of his own, 
which does not bear experimental tests Especially, the 
thoughts ¢f waat may be true in biology seem to have j 
been always submitted, if possible, to tests as strict as 
those that may be used h chemistry and physics, and 
they appear to have been repeated, and” varied with ad- 
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mirable patfence “and perseverance whenever any doubt 
of previous conchusigns was felt by himself or reasonably 
expressed by others He has practised what he urged 
on his younger colleagues at the opening of the Pasteur 
Institute, “N’avancez ref qui ne pusse être prowé® 
dune façon simple et décisive” Besides, with all his 
mental pewtr and caution, we cam see, in the course ahd 
results of Pasteur’s work, the evidence of rare Courage 
aid strongewill, and df singular Skul in the use of the 
best means of, scientific investigation He has been 
chemist, ricroscopist, and naturalist, and has applied 
all the knowledge, tifus gained to the practical study of 
pathology It is ndt strange that he has s@tamned the 
results of which the best, and only the best, Rave here 
been tolde š 
The honours that have been bestowed on@Pasteur need 
not be mentioned Hus chief reward may be in the 
happiness of seeing some of the results of his life-long 
work ; and, deed, very few scientific men have lived to 
see their work bear such good and abundant frmt No 
field of biological study has ın the last twenty years been so 
effectually studied as that which he opened, and in which 
hg showed the right methods of research Now, wherever 
biology is largely taught, the bactertological laboratory 
has its place with the chemical and the physiological , 
and? for a memorial of the gratitude not only of France, 
but of many other nations, there is mm Paris the Pasteur 
Institute, which was constructed at a cost of more than 
Here, he may not 
only see the daily use of his treatment for the prevention 
of @abies, but may observe and still take his part m the 


+ extension of the vast range of knowledge in which there 


has been constant increase ever since the first sure steps 


were made by his discoveries 
e JAMES PAGET, 
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THE PAST HISTORY OF THE GREAT SALT 
LAKE (UTAR) 

Lake Bonneville By Grove Karl Gilbert “ Mono- 
graphs of the United States Geological Survey,” Vol I 
(Washington, 1890 ) x 

EST of the Rocky Mountains, inclosed by 1egions 





which drain to the Pacific, ıs the extensive area | 


which bears the name of tle Great Basin, for from it 
there 1s no outflow This basin in form 1s rudely trian- 
gular, the most acute angle pointing southward, and its 
greatest length ıs about 880 miles At the broar end 
the general elevati8n of the wide valleys cw plains, which 
intervene between a series of parallel ridges, 1s about 
5000 feet abovg the sea , at the narrower end the ground 


` 


° descends gradually till ıt 1s abgut on, or even below, the 


sea-level Streams empty themselves into inland lakes 
in different parts of the Batın, theemost important of 
these being familiar to everyone as the Great Salt Lake 
of Utah This, however, 1s oaly the shrunken representa- 
“tive of a gramder predecessor, a mere brine-pan com- 
pared with its fresh and far-spread waters To a height 
of about 1000 feet above the present surface, the evidence 
of lacustrine wave-work and lacustrme sedimentation can 
still be traced, and to the lake ¢hus indiceted fhe American 
geologistg haye given the gname of Lake Bonneville. 





eae Tiss r) 
shore-line was véry irregular, a successioh of jutting 
headlands and deep bays, its surface also was brdRen 
with islands Its area measured about 19,750 miles, not 
much less than that gf Lake Huron This b now a 
region of arid deserts, spotted here and there with a 
salt marsh or a lagoon, agd diversified by the Great Salt 
Lake and two others of smaller size The greatest depth 
was omginally roso feet, for tHe Great Salt Lake doês 
not exceed 50 feet ın any part ‘Then the waters of Lake 
Bonneville found an outlet at the northern end, not far 
away from the mouth of the Bear River, which is row the 
principal affluent of the Salt Lake The rainfall then in the 
northern part of the Great Basin must have been much 
heavier than it 1s no , as 1t dimmmusheds Lake Bonneville 
contracted ın size and increased in saltness The annual 
rainfall in this distriet ıs now only about 7 inches, while 
over the region between the Appalachians and the Missis- 
sippi itis 43 inches In the latter the average moisture 
m the air is about 69 per cent of saturation, in the 
former it 1s only 4§ , while the evaporgtion from the surface 
of Lake Michigan is only 22 inches per annum, for the 
Great Salt Lake 1t®amounts to 80 inches The level of 
the water ın the latteris subjec? to Sscillations, dependent 
partly on variations in the rainfall, partly on the results 
of extended cultivation, and appears likely in the future 
to fall somewhat below its present height 

In the disappearance of the ancient lake, epochs—some- 
times perhaps rather long—of stability appear to have 
alternated with eras of change, at any rate, shore-chiffs, 
terraces, spits, and bars of detritus are very distinctly 
grouped at intervals above the present water-level Owing 
to the scanty rainfall, and the absence, until late years, 
of any attempt at cultivation, these natural features are 
preserved with unusual distinctness In the admirable 
plates by which the memoir ıs illustrated, we can see the 
enclosing hills, bare and arid, but furrowed into a thousand 
gulleys by the transient storms of myriad years, the 
wave-worn cliffs which overlooked the margin of the 
vanished Jake, the long shelving slopes which formed 
its bed, the water-worn déérzs, here accumulated in a 
long spit, and indicating the general set of the waves, 
there piled up in a bar, which now runs, like a railway 
embankment, from headland to headland across the 
opening of a bay The plates in themselves are an object- 
lesson in physical geography 

The origin of the basin of Lake Bonneville, as of all 
other large lake basins, 1s wndoubtedly, as Mr Gilbert 
points out, deformation of the earth’s crust, or dastroph- 
zsm, as he proposes to callit But there ıs evidente to 
show—and this ıs a point of much inferest—that during 
the process of desjccation, this crust hag not remained 
absolutely at rest , these “ bench marks” afforde@ by thg 
lake margins have undergone movements which ere not 
uniform in amount They are faund, qn examination, to 
exhibit variation amounting in some cases to about 350 
feet in altitude Faults, also, may be traced for con- 
siderable distances Which are later in dgte than’ the 
desiccation of Lake Bonneville 
made very distinct by scarps, crossing Jinesof terraces or 
ealluvial fans, and facing outwards towards the lower | 
groufid These faules, however, do not indicate any‘ 
great displacement The maximum throw does not ex- 


This, in general outline, was rudely pear-shaped, but its | ceed about 60 fet, and it is oftef less Certain localities 
e 
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” greatest extension of Lake Bonnevill¢ 


* miles long, the materials are all basaltic 
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also havegbean disturbed by volcanic eruptions These | published fiom the resources of? fund left tothe Insh 


have eccurred before, during, and since, the epoch of the 
Craters of scoria, 
as well a$ flows of lava, remain as monuments—the 
former occasionally three or, four hundred yards in 
diameter, the 4attér sometimes a little more than three 
Rhyolitic 
lawas also occur in the regeon, but these are long agterior 
in date to the epoch of the lake Ouganic remains are 
not common in the marls and other deposits of the old 
lake-bed This is not surprising in the later period of its 
history, but they might have been expected in greater 
abundance in that when the waters were stillfresh The 
earhe$t deposits dp not carry us backebeyond the Pleisto- 
cene age, so that, geologically speakiag, both the forma- 
tion and desiccation of the lake are modern events 

This 1s a bare outline of the last pages of the story of a 
remarkable district in America, the hke of which can be 
found in mor than one other locality on the earth, 
though, perhaps, in none of them 1s the,record so clearly 
preserved Mr Gilbert’s memoir ıs not only a most 
careful destription, and full discusston of the various 
phenomena presented®by @his singular dried-up region, 
but also he turns, not seldom, to questions of wider im- 
port, on which, however, want of space forbids us to touch 
Moreover, the second chapter of the volume 1s occu- 
pied by a very full discussion of the various topographical 
features of lake shores Perhaps m this the author errs 
occasionally on the side of prolixity, but he brings together 
so much valuable information that the book will be indis- 
pensable to all who wish to study the history and phe- 
nomena of lakes and inJand seas We lay it down with 
a deep sense of gratitude to him for the loving labour 
which he has evidently bestowed upon this memoir, and 
will only add that, high as the standard already attained by 
the publications of the American Geological Survey may 
be, this monograph, especially in the work of the printer, 
and ın the number, interest, and excellence of its illustra- 
tions, more than attains to ıt T G BONNEY 





ON DUCKS AND AUKS 


On the Morphology of the Duk and Auk Tribes By 
W Kitchen Parker, FRS With Nine Plates 
(London Williams and Norgate, 1890) 


HEN the grave, a few months ago, closed over 

the remains of W. °Kitchen Parker, there stull 
remaaned with those, who knew him the memory of 
an excellent man and brilhant anatomist None save 
one devoted to thé scienc® could have worked on as he 
did, often amid? many cares and troubles, feeling a high 
delightyin his work, and considering the attainment of 
knowledge to be its oyn reward From a very early 
period of his life all his spare moments were devoted to 
anatomical research, and the hour of death overtook 


Academy by a Mr Cunningham, angl that great care 1s, 
taken that the memoirs published therein shall be of a 
high order of merit `; 
* Most of the materials for tıs memoir had begn ın the 
late Dr W K Parkers hands for many years, but those 
whfch he needed to complete his investigatiofs had been 
only olstaimed during the last few years from several ¢ 
friends Ina brief introduction hé states thas for mħwy 
years after the publication of his first two papers on thes 
osteology of buds (1850-60), his attention w& directed 
solely to the skull The burden of the anatomy of the 
skull was ẹłaced upon his willmg®sHoulders by Prof 
Huxley, Who then by degrees tempted him into the m- 
vestigation of the organs of support, which have proved 
to be of as great interest and “proftt as the anatomy of 
the skull itself 

The two families of birds whose morphology 1s treated 
of in this memoir are very distantly related, and the true 
position and genealogy of the duck tribe present as tough 
a problem as those of the auk tribe, indeed, herein is 
enough, Mr Parker writes, to task the ingenuity and 
strength of two or three generations of biologists The 
cranium in Cygnus and its vertebral column are described 
from an early stage , the wings of Cygnus and Anas and 
the hip-girdle of Anas in various stages of development 
are noticed Among the auks, Urza ¢trozle has been 
selected for description 

In a summary of nearly seven pages, it 1s pointed out * 
that the Anatide manifestly converge towards the Gallin- 
aceous group, that they have the Struthious divisio#& of 
the Ratitz obliquely below them, whilst the Alcidz are , 
related to a large and vaiied group of existing families, 
but, in their ancestry belong somewhere between those 
two extremely dissimilar extinct famihes, the Hespererni- 
thıdæ and the Ichthyormthide The revelations made + 
by the precious 1emains of those two toothed types 
throw a bright light on one side of these questions of 
origin and relationship, but intensify the darkness of 
the other side 

Though both groups are adapted for an aquatic hfe, 
they are very sharply defined from each other The ducks 
are more or less terrestrial, but are also swimmers , while ® 
the auks are not adapted for a land life, but are at home 
and at ease in the densereor rarer medium—they can 
dive and fly 

From the ontological standpoint, it will be conceded . 
that tH&t which has dominated the whole bird form 1s 
the wing, andeembeyology shows thaf this is merely the 
modified fore-paddle of a low gill-breathing amphibian-—— 
a nailless fore-paw But the nails or clays do appear , 
yet, in the wing, they are gut of place , and this reptilian * 
stage 1s only transient If the bird is, indeed, the child 
of the reptile it mast forget ats father’s house, it must 
proceed beyond its progenitor But if we are willing to 
see the bird’s wing grow, not out of a perfect and typical 


e dmavhile as, yet, thoegh full of yenrs, he was labouring 
e sull e 
One of his Jatest, 1f not his last work, lies before us 
It treats of the morphology of the Anatide and thee 
?Alcide, and has been publishede‘by the Royal dnsh 
Academy, as one of its “Cunningham Memoirs” It 
may be necessary to*add that these memoirs are 
NO. 1117, vol. 43] $ 


cheiropterygium, but out of an ichthyopéerygium ın an™ 
unsettled state, ready for transformation into the higher 
type of limb, then the difficulty is solved It was a fish 
paddle , it was not to become a fore-foot , ıt did change 
‘to the framtwork of a bnid’s wing, in that respect it 1s 
a perfect thing, as a paw,git 1s an aboptiong But an 


organism moves togéther in all its parts, sf ıt moves at 
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all, antl thus we see that, ın correlation to the profoundly 
modified fore-limB, every other part “of this feathered 
creature has suffered changes 

The whole memoir 1s gevoted to a detailed account pf 
the ch&nges which are thus brought about during® this 
beautiful metamorphosis, the qnterest of which ™ m- 
creased by the peculiarly fascinating manner, of their 
dgecription, and to evhich in a brief notice ıt would be 
ampossibfe to do proper justices ° 
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A Dictionary ofeMetric and other Useful Measures By 
Katıņer Clark (London E and F N Spon, 1891). 


THIS ‘dictionary w&l be found to be agmost valuable 
ata useful vade-mecum by all those who have occasion 
to employ metric and othe: physical measures The 
arrangement of the tables ın this form ıs the most con- 
venient that could have been adopted, and for uniformity 
and facility of reference could hardly be excelled One 
great feature, which 1s generally lacking ın ordinary sets 
of tables, 1s the setting forth of the relations of the different 
metric untts to each other thus, for instance, on looking 
ender the heading gramme-centimetre, we find its equiva- 
lent in kilogramme-metres, foot-grains, foot-pounds, joules, 
ergs, &c , while the latter are indexed under their respective 
tithes Not only have the French measures with their 
fact6rs for conversion ito British measures been given, 
but physical, electrical, and other modern units which are 
so numerous and indispensable 

With regard to some of the fundamental units we may 
mention that the value of the cubic inch of water, adopted 
hêre, ıs that which “was recently determined with great 
care by the Standards Department of the Board of 
Trade”, and ın consequence of its being recently legalized, 
the values of the cubic foot, gallon, &c , have been revised 
Throughout the work the logarithms of all the chief factors 
hate been inserted, and at the end there is a short table 
of logarithmgand gnti-logarithms adapted for use with any 
number of figues up to five 


A Text-book of Geometrical Deduction Book I, corre- 
sponding to Euchd, Book I By James Blaikie and 
W Thomson (Longmans, Green, and Co, 1891) 


THIS work forms an excellent supplement to the first 
book of Euclid, and by its mgans a systematic course of 
training ın the art of solving geometrical deductions can 
be obtained The arrangement adopted is good, and of 
a very progressive character The propositions are 
divided into sections, and each section 1s subdivided 
mto three parts ın the first a deduction ıs worked out 
in full to serve as a guide to the student, deductions 
similar to the one already mentioned then follow, in 
which the figures fre in each case garen end such notes 
as are deemed necessary for a beginner In the last part 
no figyyes o1 notes are added, but occasionally references 
are given to the propositions on which the proofs depend 
The deductions in the last two parts should be written 
out by the student, and the, proofs made to depend on the 
preceding propositions of Ieu@lid Additional parts, corre- 
sponding to the remaining books of Euclid, are in pre- 
paration, and if they are up tọ the standard of the present 
one, the series will be found generally useful 


By W W Rouse Ball “Pitt 


Elementary Algebra 
(Cambridge University 


Press Mathematical Series” 
Press, 1890 ) 
In this book all those paitg of the subject which are 
usually termed “elementary” are dealt with It 1s a 
sound @nd well-written tr@atise No deviation of ım- 
portance haf been made in the general order of arrange- 


NO. 1117, VOL 43l. °° 


t 


bg e 
ment that has been lately adopted, but many Articles and 
examples which might profitably be left fo. a seconde 
reading have been*marked with an asterisk, Permuta- 
tions and combinations, “the binomial theorem and the 
exponential theorem—subyects which_aie sometimes 1m- 
cluded im an elementary treatjse, dnd esometimes ex- 
cluded—have here offly been lightly touched tipon? 
and will serve as an mtrodyction to the more detajled 
discifssions containede in more advanced text-books 
Numerous examples are interspersed in the text of 
each chapter, and here and there are papers and ques- 
tions that have been set in various examinations The 
table of contents 1s fuller than usual, and will enable the 
student to find readily any particular article to which he 


may wish to refer ` e 
e 
A Ride through Asta Mingr and Armenia By Henry 
C Barkley (Lgndon Tohn Murray, 1891 ) 


THE “ride” described ın this book came off in 1878, but 
the author writes so brightly that only very exacting 
readers will complain of any lack of fresleness ın his nar- 
1ative Huis journey from Constantinople occupied ninety- 
six days, of winch fifty-three were spent in the saddle 
He rode fourteen hundred miles, the average distance done 
each day being alut twenty-two ang a half*miles , and, 
says Mr Barkley, “if the méser@ble mountain ea are 
taken into consideration, I think this was very fair*work 
for a lot of ponies” Apart from the personal incidents 
of the journey, Mr Barkley was interested chiefly ın the, 
character, manners, and customs of the inhabitants of the 
districts through which he passed, and on these sub- 
jects he records a good many acute observations Jt 1s 
worth noting that he speaks in high terms of the spirit 
of hospitality displayed in the parts of the Turkish 
dominions he has visited Of course, the Turk 1s most 
hospitable to the Turk, and the Christian to the Christian e 
but “ıt often happens that the Turk receives the Christian 
as his guest, and the Christian the Turk” Ifa respect- 
able traveller finds a want of hospitahty on the part of 
either Turk or Christian, Mı Barkley cannot but think it 
1s the traveller’s own fault 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Nether can he undertake 
toreurn, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other pait of NATURE 
No notice ıs taken of anonymous communications ] 


Prof Van der Waals on the Continuity of the Liquid 
and Gaseous States 


WITH regard to Mr Bottomley’s criticism, I should like to 
add to what Prof Rucker hag said that Prof Van der Waals’s 
book ıs not m any sense a ¢reatzse on the continutty of the liquid 
and gaseous states, but a ¢hests wherein ıs put forwagd the 
author’s own work on which he claims a doctor’s degree 

The preface explains that, ingthe attempt to determine the 
value of one of Laplace’s capilfary constants, the author was 
forced to proceed by theory, and that the cotftse of these theo- 
retical investigations led him to see that there must be continuity 
between the gaseous and liquid states He was, in fect, led to 
his well-known characteristic equatson for a substance in a fuid 
state, an equation#in no way dependifig on the character of the 
fluidity 

This characteristic and its application are for this thesis the 
important things, and Prof Van der Waals proceeds therefore to 
show that the results deducible from it arin complete agreement 
with Dr Andrews’ experiments and Prof Jgmes Thomson’s 
suggestions It is not a point with him fo discuss the question 
of contihuity except as bearing on his characterisuc, but thie 
continuity 1s doubtless faken for the title of the thesis as being 
the most :mportant deduction from his theory 

There 1s no question of priori#y the author gives full ın- 


| formation as togwhege the experiments bezring on the subject 
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are wegorded, and only claims to have shown this continuity as a 
~ consequence of known laws 

Prof Van der Waals has been unfortunate in that the English 
dress in wHich his thesis appears s a translation from a transla- 
tion, A literal rendering would have*shown that hg took his 
descriptions and diagrams from Maxwell’s ‘‘ Theory of Heat” 
e becaese this 1s a ‘little bébk whicheis certainly in the hands of 
every physicist” ıt would have prevented the msertion of that 
fogtnote on p 416 alluded te fy Mr Bottomley, since the text 
runs, “That Maxwell joms the points c and G by a straight 
hne I do not think happy It 1s apt to lead off the track and 
not on to it” The first of Mr. Bottomley’s quotations—and 
with this, I might add, the scientific part of the preface of the 
original concludes—should read ‘‘ These considerations have 
led me to perceive continuity between the gaseous and liquid 
states,ethe existence of which, as I saw later, had been alieady 
surmised by othere” Vermoed (surmis@d) certainly seems a 
weak word in the light of Dr Andrews’ experiments, but 1t may 
possibly point to an earlier date for Prof Van der Waals’s 

theoretical conclusion than that of his thesis 

Christ Church, Oxford ROBERT E BAYNES 
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The Flying to Pieces of a Whirling Ring 


Dr Lopcz having s@ the ball of parado®olling, perhaps I 
may be allowed to pomt out some of the paradoxes of his critics 
on the subject of regolving disks, of thé well-known “grind- 
stone problem ” Prof Wwin@ refers to two treatments of this 
problem, which, however, stand upon quite different footings 
Prof Grossmann’s discussion reduces the problem to one in 
two-dimensions, and leaves an unequilibrated surface stress 
over both faces of the disk Evenif the disk be moderately thin, 
the solution cannot be considered satisfactory till the degree of 
approximation has been measured by companson with the 
accurate solution of the problem But Grossmann’s method 1s 
precisely that of Hopkinson (Messenger of Mathematics, vol u, 
1873, p 53), except that the latter has dropped by mischance an 
ry in his equation (1) [or Grossmann’s (6)] This slip I pomted out 

e in 1886 , and Grossmann’s results, such as they are, flow at once 
from Hopkinson’s corrected equations. Between Hopkinson 
and Grossmann this theory has several times been reproduced m 
technical books and newspapers without comment on its want of 
correctness Such first-class technical authorities as Ritter and 
Winkler have also given quite erroneous solutions of the 
* grindstone problem ” 

Prof. Boys refers to Clerk Maxwell’s solution Unfortunately 
the editor of his scientific papers has given no word of warning 
about the difficulties of that solution It involves the paradox of 
an equilibrated shearing stress on the faces of the disk, and this 
stress 1s eomparable with the stress which Maxwell supposes to 
burst the stone (see ‘‘ History of Elasticity,” vol 1 p 827) Thus 
both the solutions suggested by Profs Ewing and Boys suffer 
from the same defect of unequilibrated sgress on the faces Their 
difference leads to the fact that Maxwell’s causes a hollow disk to 
burst first at the outer rım, and Grossmann’s at the hole 

The solution by Mr Chree, to which Prof Ewing refers, seems 
to me to he on a higher plane than the other two, and to have 
been better worth reproducing than Grossmann’s, although ıt 
cannot be considered as final r Chree recognizes that for his 
form of solution normal stresses over the faces of the disk would be 
neces@ary, and he proceeds to find their values Grossmann failed 
to notice this paradox of his supposed solution, and therefore 
gives no measure of dhe amoynt of its error Some years ago 
Mr Chree kindly provided me for lecture purposes with a solu- 
tion of tae disk problem in which the stres$ on the disk face was 
Rro over a circle of given radius This was a close approxima- 
tion to the facts of the case, but as the stress was still unequili- 
brated at other pornjs of tlee face the solution was not of course 
final : e 

If all these solutrons are therefore paradoxical, where 1s the 
corregt one to be sought? I fear it has yet to be worked out 
Some progrese can easily be made wih it It mvolves four 
series of Bessel’s funttions, two of either type, but the surface 
conditions lead.to equations so complex that they will, I think, 
puzzle the ingenuity*of our best Cambndge analysts When 

esolved, the work to be of practical valge must be réduced to 
numerical tgbles and not left in the fornt of infimte series—@ type 
of solution of elastic problem which 1s so common and yet so 
technically useless An Itahan has recently solved, by a finite 
number of definite mtegralg the problem of thg elastic spherical 
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shell under given surface forces eppssibly something’ might be 
done for the grindstone problem ın the same direction At any 
rate, my object in writing to NATURE 1s to point out that the 
solutions referred to by Profs Ewing and Boys are incorrect, and 
to express a hope that no compaent analytical elastician will, 
owthg to these paradoxical solutions, hesitate to try his band at a 
very important problem Jam quite certain that no real solu- 
tion*(the paradoxical are myriad) exists prior to 186@, gnd pretty 
nearly cestain that none has been achieved since, although my 
bibliography of papers on the strength @f materials for the Jast 
twenty years ıs not so complete as I could wish ° Ve 
University College, March 20 KARL PEARSON. 
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Deductions from the Gaseous Theory of Solution. 


FRoM the gaseous thedty of solution, Prof Orme Masson 
has concluded (see NATURE of February 1% p. 345) that there 
lemust be some temperature above which two mutually s@tuble 
bodies will be infinitely soluble m each@ther This, ro doubt, 
1s a fact, and 1? may be interesting to show that precisely ghe 
same conclusion can be drawn from the hydrate theory of 
solution 
Take first the case of a solution from which a solid separates 
on cooling The body which separates, say solid water, 
does so owing to the tendency of its molecules to coalesce 
and form solid aggregates , and their tendency to do so 1s, we 
know, increased by lowering the temperature on intro- 
ducing any substance which possesses an attraction for the 
water molecules, the attraction of these for their fellows will he 
m part counterbalanced, and to get them to coalesce a lower 
temperature will be necessary, and the lower will this tempera- 
ture be, the more foreign substance there is present, thug the 
freezing-point of the water will fall as the amount of, say, any® 
salt present ım it 1s increased, asin ADC, Fig x Similarly, if 
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we start with the pure salt at B, its freezing-point will be lowered 
by the addition ot water, giving us a curve such as BFEC, which 
meets or cuts the first curve at some pomt c—the muscalled 
cryohydnic point This 1s precisely what does occur , the wood- 
cut mefact represents the crystallization of water and the 
hexhydrate of calcium chlonde from solugions of this salt, and 
may be taken aa tyffical example of the ngures obtained ın all 
cases A solution of the composition D will be the one con- 
taming the most water of any which can exist at the tergperature 
7, while E1s the one contaiing the most salt at this temperature, 
all solutions of intermediate eomposition bemg capable of stable 
existence at¢ At 4, any solution weaker than F will be able to 
exist, since there is ne inferio® (qe for weak solutions) lmit of 
stability, while above B there 1s neither superior nor inferior 
limit, and the two substances will be infinitely soluble ın each 
other, 


separate on cooling in the hquid instead of the solid condition, 
but they may be expressed ın another form From Fig 1 we see 
that the maximum amount of B which the liquid A can hold at 
different temperatures 1s represented by cB, and that this maxi- 
mum increases*withethe tempegature , ıt may be represented by 
Ac, Fig 2, similarly, the maximum amount of A which B can 
contain 1s represented by cA, Fi® 1, or BC, Figw2, afd we thus 


get in Fig, 2 a double cuve which shows that &t any tempera- 
ee 
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The same general results will obtain when the substancese, 
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ture below C, such as z, the #wo substances on bemg mixed will 
form two solutions 8f the composition D ahd E respectively, 
whereas at and above c they will form but one homogeneous 
hiquid,,their mutual solubility being infinite This figure 1s 
simuar to that for aniline andewater reproduced by Prof Orme 
Masson ® Fig 1, p 347 e 

In the above I have purposely avoided using the terms solvent 
and dissglv@éd substance, since there is much confusion a$ to 
their meaning, and, deed, ıt ıs perhaps impossible o differ- 
épgate them when tallang of the freezing-points, that substance 
which crysfallizes from the liquid s8 generally termed thesolvent, 
whereas, when talking of solubilitigs, the crystallizimg substance 
1s termed the dissolved substance, 

The want of soun@ logic displayed in the arguments of the 
advocates of the gasegus theory of solution, must, I think, be a 
matter of surprise to many ‘Their*chief argumest,is this so- 
called osmotic pres#ure is (roughly and with many palpable excep- 
tion} numerically equivalent to the gaseous pressure which the. 
dissolved substance m@ht be expected to exert if ıt could be 
gasified , therefore, the dissolved substance 1a gas They 
forget that the osmotic passage of water through a membrane in 
order to arrive at a solution on the other side, though ıt might 
be caused by the dissolved substance bombarding the membrane 
which ıt cannot penetrate, might also be caused by other means, 
such as an attraction of the solution for more water, or by the 
effective pressure of the solution being less than that of pure 
water Surely before buildmg up such a vast superstructure 
on the foundation of the gaseous nature of the dissolved sub- 
stance, 1t would be well to see whether that foundation 1s real or 
imaginary If the dissolved substance is truly gaseous, and ıf the 





solvent, as Prof Orme Masson says, only ‘‘ plays the part of so 
much space,” then the dissolution of a gas at constant pressure 
m a liquid should neither evolve nor absorb heat, but this, I can 
confidently assert, 1s not the case 1f, again, the so-called osmotic 
pressure ıs due to gaseous borgbardment, it will be 3m, and 
we should be able to deduce it from independent measurements 
of m and v, whereas preliminary experiments of my own lead 
me to feel fairly certain that zv? does not give the osmotic 
pressure Surely these are fundamental points, the inv@tigation 
of which should hawe been the first duty gf the advocates of the 
theory The flimsy nature of the foundation will account for 
the number of props which the building requires The osmotic 
pressw® 1s not,a constant independent of the nature either of the 
solvent or of the dissolved substance, it ıs not a rectilineal 
function of the concentration, afd the solvent most palpably 
does not act as “fso much spase ” The theory has, consequently, 
to be bolstered up on the sd@ of wea® solutions by a supple- 
mentary theory of dissociation into rons (with all its incon- 
sistencies), and on the side of stypng solutions by the never-failing 
resource of the destitute—the disturbing influence of hydrates 
and molecular&ggregations 

Van’t Hoff started his theory by talking of osmotic 
phenomena as due to the attraction of the solution for more 
water The proximate numerical equivalence of this attraction 
to gaseous pressure soon caused the substitution of ‘‘ pressure” 
for “attraction” The latter Bas now béen entirely lost sight 
of, and ¢ presgure ” has becorge a catch-word which has blinded 
his followers go the most patent facts, and has led them to press 
the supposed anglogies of gaseous and osmotic pressure to the 
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most absurd consequences Prof Orme Masson's adldresg gon- 
tainsthelatest development ın this direction Hesays, ‘‘Imagine, 
then, a soluble solid im contact with water at a fixed temperature, 
The substance exercises a certain pressure, in night @f which it 
proceedsgo dissolve’ firs pressure 1s analogous to the vapour 
pressure of a volatile body m*space, the spase being represented 
by the solvent , and the pragess of solution 1s añalogous togthat 
of vaporization” Now what can be the meaning of these 
sentenges? What sort of preswee ıs it that a stable sold 
exercises? It1s not ordinaty vapour pressure, for that, where 
it does exist, does not render a solid soluble, and, indeed, we 
are told that it 1s only “analogous to vapour pressure,” nor can 
it be osmotic pressure, for that 1s a property confined exclusively 
ta (supposed) gases in solution , 1t can only be some novel pro- 
perty of solids which has yet to be revealed to an expectant 
world ‘This, I believe, ıs the only attempt which has beeg made 
to explain on the phy%ical theory wy a swbstance dissolves at 
atl, why the solvent which, 1t 1s said, has no attraction for it and 
acts only as “so much space? should not only perform the 
mighty work required®to liquefy and gasify a solid, but should 
also be able to retam it as a gas under enormous pressure , and 
1f the physical theory ıs capable of giving no more satisfactory 
explanation of ¢e fundamental fact of dissolut: than the above, 
the sooner that theory is abandoned the better 
Harpenden, Ma@ch 2 Sprecer U PICKERING 


e e 
Co-adaptatiog, ° - 


THERE 1s one point in Prof Meldola’s review of Mr PaScoe's 
book on the origin of species touching which it seems desirable 
that I should say a few words The matter ıs mtroduced by the 
follow mg passage — 

£ Among the objections for which the author makes Dr 
Romanes responsible is the well-known one about the giraffe — 
‘On the conveiting ‘fan ordinary hoofed quadruped” info a 
giraffe, Mr Romanes observes ‘' Thousands and thousands of 
changes will be necessary ” tt The tapermg down of the 
hind-quarters would be useless without a tapering up of the fore- 
quarters” ‘The chances of such changes are “‘ infinity to one” 
against the association of so many changes happening to arise 
by way of merely fortuitous variation, and these variations occur- 
ring by mere accident’ I cannot say how far this passage repre- 
sents Dr Romanes’s views The latter portion appears to con- 
tain a distmet pleonasm, but this 1s a pomt of detail, arising 
perhaps from the author having torn the passage from its context 
and then dissecting ıt ” 

The ‘‘ dissected” sentences here referred to have been taken 
from an articleon Mr Wallace’s ‘‘ Darwinism,” which I pub- 
lished in the Contemporary Review for August 1889 It 13, 
perhaps, needless to say that the ‘‘ pleonasm” does nog occur m 
the original, and that I do not there hold myself responsible for 
enunciating Mr Herbert Spencer's argument, which the quota- 
tion sets forth I merely reproduced it from him as an argument 
which appeared to me valid on the side of “‘use-mbheritance ”” 
For not only did Darwm himself invoke the aid of such inherit- 
ance in regard to this identical case, but likewise entertained 
such aid to natural selection as of “importance” in other cases 
where the phenomena of ‘“‘ co-adaptation” are concerned 
Whether or not he underrated, the power of natural selection in 
regard to such cases, 1t 13 ın my opinion too early to dogmatize. 
But I am quite sure that “‘the well known difficulty” m, ques- 
tion cannot be met by the ‘‘ Neo-Daiwmians ” with any appeal 
—explicitly or impheitly—to what 1s here fhe false analogy sup- 
pled by artificial selection For example, suppose that there are 
n different parts which are required to vary, each in one garticular 
way, but all to vary together in the same individual, if any of 
the variations 1s to confer an advantage 1n the struggle fo: exist- 
ence Suppose, further, that therees nothing but “‘ chance” to 
lead to the simultaneous variation of #1 these parts ın the same 
individual Upon these data it 1s sufficiently evident that the 
happy combination would not occur with sufficient frequency to 
admit of being perpetufted in progeny—even if g be only*equal 
to 4 or 5 Now I say that this “diffculty,” be ıt great or 
small, cannot be met by what Mr Wallace has called ‘‘the best 
answer”’—namely, “the very thing sai® to be impossible by 


variatiofi and natural selection has been again and again effected, 
by 4rtificial selection ”® For there is no “difficulty” at all m“ 


understanding how artificial selection 1s able to%choose the 
separate congenital variations A, Bẹ C, D, &c , as they severally 
occur in differe§t individuals, and, wy suitable mating, to blend 
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them all nfa single individual Here the “‘ selection ” 1s zxten- 


~ Zonat, and therefore the whole ground on which the “‘ difficulty ” 


stands 1s absent This ground is the supposition of fos ¢zzty, 
with regar@ (a) to al the variations A, B, C, D, &c , happening 
to occur ın any one individual to begia with, or (4) being after- 
wards preserved (bysuitable mating) from obliteration by free 
e iMteryrossing Therefore,ethus to appeal explicitly from natural 
selection to the analogy of artificial selection 1s to be cheated by 
a metaphor e’ 
ow, then, does ıt fare if the @ppeal be made imphcitly, 
as in Prof Meldola’s review, by supplying zdz/ety in the 
one case as corresponding to zxteligence in the other? Ob- 
viously, here again, the element of fortu:ty 1s ignored, and 
therefore, as previously, the ‘‘difficulty” 1s not met, but 
evaded For no one who believes in natural selection could 
deny, fhat if each of the vanations, A, B, C, D, &c, 1s of 
advantage fer se, they would all be preserved as they severally 
happened to arise in this, that, and the gthe: individual, tull, 
by general imtercrossing, they’ would eventually coalesce ın 
single mdividuals—as ın the case of artifidtal selection But all 
this ıs quite wide of the mark Indeed, intercrossing 1s here a 
necessary condition to, instead of a fatal impediment against, the 
blending of co-operative modifications, and therefore Mı Spencer 
would have been a fool had he brought his ‘difficulty ” to bear 
upon this case This cgse, however, 1s not tat which 1s meant 
by ‘*co adapiation” itis the case of a confluence of adaptatzons 
Or, otherwist stated, it 1s not the case where adaptation 1s first 
initiated in sprite of eRtergrosigez, by means of a fortuitous con- 
currgrce of variations, each 1n itself being without any adaptive 
value , 1t 1s the case where adaptation 1s affer wards encreased by 
means of intei crossing, on account of the blending of variations 
ə each of which has always been of adaptive value in itself 
The ‘‘ difficulty,” therefore, remains just where it was before, 
and the only way of meeting it 1s to show that the phenomenon 
of Go-adaptation does not occur in nature In other words, it 
must be shown that the difficulty 1s fictitious, by showing that, as 
a matter of fact, there are no cases to be found where # modih- 
cations, each being useless 1n itself, become useful in association 
Whether or not the difficulty does admit of this the only rational 
® solution, I will not occupy space by discussing, but I have 
thought it desirable to state what I have always understood to be 
the real nature of Mr Spencer's ‘‘ well-known objection ” 
Oxford, March 10 GEORGE J ROMANES 


Neo-Lamarckism and Darwinism 


Ir has been sometimes said that it is difficult to tell the 
difference between the supposed effects of the environment upon 
an organism, and the accumulation of favourable variations 
There cag be no difference , for they are but two explanations 
or theories to account for the same thing A species 1s charac- 
terized by certain features , 1t 1s Aese which have to be accounted 
for , and any number of theories may bg propounded as to the 
cause It is stmply a question as to which can be ‘‘ proved” to 
be either the most probable or actually true 

At one time ıt was thought satisfactory to account for every- 
thing by a direct creative act A man is exactly the same, 
whether he was created as he is, or evolved from animals , and 
1f evolved, whether by the direct action of the environment or 
by natural selection or any oth€r way We may say with 
Burns, ‘A man’s a man for a’ that ” 

It 1f also said that thevalue of a theory depends upon the 
number of phenomena it can satisfactorily explain or account 
for This is not altdgether tI% case The theory of creation 
accounted for eve®thing, but we have aba®doned it, neverthe- 
læs The value of a theory really depends, not so much on 
what ıt can explain, as upon the number of facts on which it 1s 
based e 
Now, are not mahy theorists forgetting tye importance of 

this? I have just read Mr Cockerell’s paper on the ‘‘ Alpine 

Flora” (NATURE, January 1), which will illustrate my contention 

He has studied the flora*of the mount@ns of Colorado, and 
ə finds that, as a whole,ethe plants are characterized by certain 

features These are the same as are noticeable, not only on 

European and thè Roaky Mountains, but ın Arctic and Antarctic 

regions as well He comes to the conglusion that ‘sIf this 

flack of nourishment] were the only œuse of dwarfing, tthe 

Alpme flora would present clear evidence for the transmission of 

acquired characters, as the character has undoubtedly become a 

specific one m several mounjain plants” He kere alludes to 
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one, viz a dwarf habit The caueephowever, which? he gives 
is not the only one, nor is it in this case®prdbably always the 
right one If it were, then all mountaim and all Arctic and 
Antarctic regions must have poor soils, for which there 1s no 
evidence All these regions, however, have a relatively lower 
tenfperature ° 

Here, then, we have zwo cotncrdences of universal applicatron— 
ad@arf habit and a low aæotkerm Now we all*know from 
experienge how suddenly cold weather instantly checks growth 
in spring, &c , therefore, we can infergor draw the deductagn 
that the, constantly low temytrature of the Alps afd Lapland 
perpetually check growth in those regions 

This alone would be a perfectly legitimate’ conélusion , as 
the probabilities of there beng a distinct ause and effect under- 
lying these comeidences are so great as tg amount to a *‘ moral 
conviction ” Sf the truth 

Though this 1s logically sufficient, the deduction has been 

e‘‘ verified by experiments” When seed 1s gatheyed om 
Alpme plants and sown at low altitudas,? and wee versé, the 
plants raised affe: a few years begin to assume the characteys, 
respectively, of the same species which are natives of the places 

Wow the argument 1s complete 4 

The preceding facts, therefore, warrant one in stating the 
theory thus ‘‘ That Alpine plants have acquired their special 
characteristics, by the responsive power of their protoplasm 
under the influence of their environment ” 

Having lived generation after generation ynder that same 
influence their characters have become relatively fixed, heredi- 
tary and “‘specific” as Mr Cockerell believes Such planta 
however, probably never lose the power of changing again, as 
experiment shows ‘ 

To this scientific explanation Mr Cockerell superadds ghe 
theory of natuial selection He endeavours to explainehow ® 
natural selection ‘‘ may” come into play as well He says — 

“(1) They may escape the violence of high winds which 
prevail at those altitudes, taller plants being broken off before 
the seed matures ” 

Instead of appealing to facts, as he did before, he now begins 
with an hypothesis Has he ever seen a taller plant broken Off 
(as often occurs at lower altitudes) ? 

A mere suggestion 1s sctentifically of little value, unless it be 
founded upon something which actually ocenas 

‘*(2) They may obtain some additional warmth from their 
close proximity to the ground and partial shelter ” ° 

Here 1s a remark which ought to have been fested experi- 
mentally before being given to the world® Why should not a 
close proximity to the ground give a chill as well as, or instead 
of, warmth? Asa fact, radiation at night begins on the ground, 
as the presence of hoar-frost tells us, and therefore we might 
ask, Are not dwarf plants just as likely (a #7 zorz), if not more so 
than tall ones, to suffer as well as to be benefited ? 

To what facts does ‘‘ partial shelter” refer? Alpine plants 
are particularly exposed 

**(3) The short summer of the mountam tops necessitates 
very rapid development , and requires every energy to be thrown 
into the essential function of producing flowers and seed, leaving 
nothing to spare for the prod&ction of branched stems and 
diffuse foliage ” 

This seems like putting the cart before the horse, for how 
can a seglling plant know that the summer 1s going to be very 
short, and that it must, therefore, put forth all its energies? If 
it understood its @wn f@hctions, ıt would know that the flowering 
depends entirely on the foliage, and, since M. Bonnier, for 
example, has shown ? that the chlorophyllons tissue is ngreased 
in Alpine plants, this justifies us ın looking to 1t@as probably a 
sufficient cause of Alpine plante having fine flowers 

Finally, has Mr Cockerell observed any plants wh.ch have 
*‘ failed in the race, ang so have igen ruthlessly cut off by the 
autumn storms?” If so, will he give examples? If not, I 
would refer him to the paragraph italicised above 

To refer once mbre to the @ifficulty mentioned above It 
must not be forgotten by those who feel that gifficulty, that, 
while the action of the environment on plants 1s a thing which 
can be tested, and in many cases admits of easy proof by experi- 
ment, the accumulation of many useful variations which mark 

‘any living species must ever remain an @ prior: assumption, 
which is absolutely mgapaple of yerification $ 

Cairo, February GEORGE HENSLOW, 


. v e 
7 As by M° Bonnier, see ref znfra . 
? Bull Soc Bot de Fr , 1886, p 487 a 
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å Formation of Language 


SEVERAL years ago, bang interested m speculations on the 
development of tanguage, and having a son @ few months old, I 
instituted a series of minute observations on the part of the entire 
family as to his utterances The result, curious at the time, has 
received a new interest froma later observation The nursety 
maid who had charge of the boy did not understand a woed of , 
English, Itahan being the language spoken with the domestics | 
exclusivelye The first articulationsgof the child were evidently ; 
eames mimicry of what he heard from us, and gt had so. 
mpe the character of English speech that the maid supposed he | 

s spealing English There eas no attempt to catch or 
repeat any word—only a gabble, a gibberish, m which we were , 
not able te det@ct any resemblanceé’to any word of any language 
This continued for geveral weeks, when we perceived that he 
began to repeat gertain sounds to which we found that he 
attached definite meflang, and as ths progressed &e left off his į 
incoherent imitatign of our language, and he soon*had coined | 
a hall vocabulary for himself, comprising words for bread, | 
water, milk, &c, The first word we distingmshed was as nearly’ 
ag Į can render it ‘‘bhumbhoo,” meaning water This phase 
continued some weeks also, when he began to couple our words 
for his objects with his own—as ‘‘bumbhoo-aqua,” when he , 
wanted water Little by little he dropped his own words and | 
began speaking only Italian The three stages of the develop- 
ment of language were perfectly distinguishable, but I supposed ; 
that the words the child contrived were purely arbitrary, and am 
inclined to think so still, but during a late visit to Greece I į 
went over to Crete, and visiting in the family of an old Cretan 


in the state of development of speech which I have noted in 
ours as the second He had only got two or three words, but 
that for water was precisely the same as that which my own 


@litfleboy had invented Have any of your readeis who have 


| 
the watching of child talk made any analogous observations ? | 
Rome, March 15 W J SLILLMAN. 





Force and Determinism 
@N case any philosophers who do not happen to be physicists 
feel a doubt about the orthodoxy of what I understand to be one 
of the main doctrines in Dr James Croll's recent book, reviewed 
in your issue of March 12(p 435), viz that although expenditure of 
eneigy 1s needed to increase the speed of matter, none ıs needed 
to alter its direction (and the doubt has been already expressed 
to me) , perhaps ıt will not be regarded as intrusive 1f I say that 
this statementeis perfectly correct 
Determining the direction of motion mvolves no expenditure 
of energy or performance of work Energy may be guided 
along desired channels without altering its quantity in the Jeast— 
just as can matter The rails which guide a train do not propel | 
it, nor do they necessarıly retard ıt, they have no essential 
effect upon its energy except a guiding effect A force at right 
angles to motion does no work 
It as a function of living orgamsms thus to direct the path of 
transference of energy, but they add nothing to its quantity | 
There ıs no more energy ın a live animal than ın a dead one—in } 
a lighted fire than in one ready to be lt There 1s activity of » 
transference and transformation ın the one case, and stagnation | 
in the other , but the law of conservation has nothing whatever to 
say against a live animal, or a mind, controlling the motion of 
molecules , although ıt would have everything to sd against | 
motion being prodaced we novo by act of will Life is; 
not energy, it 1s a determiner of the paths Of energy That ! 
1s its natural and principal function it 1s a director, not 
a worker Food and fuel work life directs It has control 
over triggers and sluice-gates Itıs not the main-spring of the , 
clock, ıt 1s the touch which sets ff going Its best analogue 1s | 
flame hfe ts the spark whicheignites a conflagration 
The distinction between®génerating® motion and directing | 
motion 1s evidently one useful to remember If anyone has 
thought that an arbitrary alteration of, say,,the weather, would 
necessarily involve a contradiction of the principle of conservation 
of energy, I thik I am right in saying that he has been mistaken 
OLIVER J LODGE 


Modern Views of Electricity 


Mr Bursury asks for an explanation gf the permanence of 
the atomic charges in air films, but this carries the question 
further shan Iean followit © | 
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‘analysis to a high platform it 


My suggestion is sifaply that the sigan attraction of zinc for 
oxygen ıs necessary accompanied by + electricity onghe zinc and 
~on the oxygen The permanence of the charge 1s, on th wew, 
bound up with the permanence of chemical affinity It is pei- 
haps only completely to be explained by a knowledge of the 
mechanism of the latter, antl that 1s one of thos “ ultimate 
problemg” which I*was @areful to avoid ın my letter 

I fancy, however, that Mr Burbury has fot quite followed me 
There 1s to e no actual combination of zina with e 
oxygen—only a tendency thereto, and it 1s to this tendency that 
the pqjarized condition of the molecular chain 1s due ° 

University College, Bristol A P CHATTOCK 


CHEMICAL SOCIETY'S JUBILEE 


WE have already given the address of the President, 
Dr W J Fussell, at the afternoon meetin® Su 

Lyon Playfair and Sir William Grove, two of the five re- 
maining original Fellows of the Society, at the same meet- 
ing recited their re€ollections of the state of chemistry at 
the time of the foundation of the Society, and we now 
reproduce their speeches, as they forcibly serve—that of 
Sir Lyon Playfair in particular—to bring®home to us the 
great changes which have taken place during the fifty years 
At the dinner&t the Hôtel Métropole on the Wednesday 
evening, the Marguis of Salisbury delivered a speech 
remaikable for the emphasis which he laid on the import- 


dnend, I was interested in a little boy—his young son—who was | ance of the work done by thè Society m cultivating the 


higher study of chemistry rather than its industrial applica- 
tions, and it 1s noteworthy that Sir William Grove had on 
the previous day expressed his preference for the abstract « 
rather than the applied side of the science Such a 
consensus of opinion 1s most significant and hopeful „Sır 
Lyon Playfair, in responding to the Marquis of Salisbury’s 
speech, showed that he was fully aware of the latest disco- 
venes, and able to appreciate their high theoretic import 

At the afternoon meeting Sir Lyon Playfair said — 

It ıs a sad feeling that there are now living among us only» 
five of the original founders of the Chemical Society I 
am one of those five, and have therefore been selected to 
address a few words to youto-day You have learned from 
the excellent discourse of our President that before 1841 
chemustry was being both rapidly developed and rapidly 
evolved New methods of research were being created , 
organic chemistry had almost been created There were 
many luminar.es in the chemical firmament all over the 
world at that time, and if I mention a few names they 
will appear to many of you as milestones repsesenting 
mere discoveries and progress, though they are names 
well known to the older members of the Society and the 
few founders who awe left as strong personalities with 
whom we connect much kindness, hospitality, and en- 
couragement Liebig was then facele princeps chemist 
of the world He formed a school, and showed how to 
advance chemistry by original research At that time, in 
1841, the year of our foundation, his brilliant pupil Hofmann 
had scarcely risen above tife horizon Kopp and Bunsen 
had made researches, but were still young There yerein 
Germany names of the highest importance ın our science 
at Gottingen there was Woblgr, the dgai friend of Liebig, 
and associated with him in his work „ın Berlin there 
was Mitscherlich, the aristocrat of chemistry , there was 
Rose, the most lovable of our fraternity, who had rais@d 
improving methods of 
research , there was Dove, thé gjolliest of companions, 
who had joined physics to chemistry , and lastly, there 
was Rammelsberg, who took mineralogy out of the 
domain of physics, “nd made it*part of the domein of 
chemistry In France, at that time—I speak only of e 
those whom I personally knew, and whose friendship 


,| has ever been valuable to me—there vas man who died 


only the other day, but who was a veteran then, and 

famous for his researches on the fatty bodies, Chevreul , 

there was Balard, the discoverer of bromine, there was 
» 
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Baron Thenard, fee king among le@turers, there was 
Dumas thegloquent, who established the ddctrine of substi- 
tutioms, and there were other good worke1s who had not 





“yet acquired the reputations which they afterwards gained 


—men hkg Pelouze, Fremy, and Regnault These were 
the great lumimaries on the Continent, but whom had we at 
home? There wasgmy old teacher, and to all old chemists 
devoted friend, Graham, who founded one of the first labor- 
“atories of research which existed in this country , who by 
hiseprofound philosophical wiéws did so much to promote 
theadvancement of chemistry Thfere was, at Manchester, 
Dalton, who did as much for chemistry as Kepler did for 
astronomy ‘There was Faraday, that prince of electri- 
cians , and my dear fiend Grove, who now sits beside 
me, who formulated the correlation of forces, and Joule, 
who discovered the mechanical equivalent of heat 
These thames show that the great science of chemistry 
was active in our country But it required associa- 
tion to bring the chemists together , 1t required association 
to encourage young men in research fand to give them 
that support which united science always adds to the pro- 
motion of investigation Fifty years, gentlemen, ıs a long 
time 1n the histofy of an individual, but ıt 1s a mere mathe- 
matical point in the history of a science We are some- 
tımes told that chemistry is a modern scieice that is not 
true. The mgment that men’s minds began to experiment 
on the constitutiog of matter, theré was a science of 
chemystry Tubal Cain was athemist because he was skilled 
in brass and iron Thales was a chemist when he declared 
that everything was madeof water Anaximines was equally 
ea chemist when he said that everything was made of air 
Aristotle was a very advanced chemist when he got out 
four elements—fire, air, earth, and water So chemistry has 
progressed from those days to the present time by the 1n- 
vestigation of the Jaws which govern the combination of 
the elements, and by examining into the constitution of 
matter Now, chemists and mnucroscopists have often 
ebeen taunted with the fact that they are content to rely 
on those small particles of matter which we call atoms, 
and that they are narrow as men of science compared 
with astronomers, who sweep the skies and examine the 
motions of large masses of matter But the astronomers 
have been obliged to take us into partnership We have 
helped them to know the constitution of the stars, and 
we are now helping them to discover how new worlds are 
formed It ıs unnecessary for me to detain you longer 
upon the subject of the progress of chemistry , for that 
has been ably done by the President But I would 
hke to hold out some encouragement with regard to the 
future of chemistry There are periods of great activity 
in the progress of every science, end that has been 
manifested during the period terminating ın our jubilee 
When this Society meets to celebrate 1ts centenary, what 
a different chemistry 1t 1s likely to be from the chemistry 
of to-day! Already analysis has led to synthesis, yet we 
know very little with regard to the processes that go on 
in organic bodies With regatd to the elements, we are 
beginging to doubt what they are, and even to hope for 
their resolution Wherf we find such an important law 
as the one that the properties of the elements are periodic 
functions of their atomic weights, what,a field 1s thrown 
pe fo» investigation! It ıs a field of discovery the 
bOrders ,of which we have scarcely yet crossed The 
motions of the elements may ultimately be known to us, 
and even the ultimate.élements themselves We call 
them elements still, because they have a certain fixity, 
and we are at present unable to decompose them But 
recollect that sometimes’ there comesea man who changes 
the whole features af a science What did Newton do 
for astronomy? With one fell swoop he cleared away 
the vortices of Deseartes, and the tremendous system of 
«monads,” “sufficient reason,” and “pre-established 
harmony” of Leibnitz, by his phildSophy , and we may 
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chemical Newton, who will enable us to,know, far more 
than we’now know, who may bring under one general 
law the motions gf atoms, and evén thg rupture of those 
which we now call elements simply because they have 
acquired a fixity in the order of things and are able to re- 
sigt changes ın the struggle for eyistence Let us have’hope 
in the future Veterans like myself and my friendeGrove 
will not live to see these great discoveries, but some of 
our Younger men will pauticipate in the chemistry of the 
future, ard will look back with interest to the chemistry 
of the fifty years we are now celebmating There is 


ae 
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heart here so cold as to defibt the rapid and continuous e 


progress of our science express my ee and 
I believe that I express the convictign of each person 
present, when I conclude m the words of Tennyson — 


e 
“ and men through novel spheres of thought 
Still moving after truth long sought, 
. Will learn new things when Tam not .. 


‘Tifbu hast not gained a real height, 
Nor art thou nearer to the light, 
Because the scale ts infinite ” 


Sir W R Grove spoke as follows — 


My qualification for being here this afternoon ıs not 
one of great distinction It ıs that of old age, and the 
privileges of old age are such as nobody envies With 
old age-come impaired faculties, and one of its effects 1s, 
loss of memory When I promised to take part ın this 
celebration I thought that I should have some remim- 
scences of my early connection with it to bring before you , 


but when I came to look up the subject I found thae my ® 


recollections of it were but slender So that although, as 
I have said, my main qualification is that of old age—a 
sort of survival of the unfittest—I am afraid that I shall 
not be able to assist you very much Still I do remember 
some few incidents of the early formation of the Society 
I do not remember who was the actual initiator of it, 


but the most active man in its formation was undoubtedly . * 


Prof Graham There was a good deal of discussion as 
to who should be the first President of the Society We 
were anxious to get a man of considerable distinction , 
and I spoke to Faraday But he thought that he could 
do more good in research than in as€isting in the con- 
struction of such a body , and so he declined the honour 
Then the matter gradually advanced, until we got the 
names which appear in the charter of the Society as its 
original members Among those names the only ones 
that I can now recognize are those of my old and good 
friend Sir Lyon Playfair, Prof Graham, and my own 
After considerable discussi®n it was agreed that Prof 
Graham should be invited to become President, and he 
accepted Ithmk that Mr Phillips’s name was previously 
suggested, but he declined, amd proposed Prof Graham 
However, among the names I do not recognize more than 
those I have mentioned I am surprised not to see one 
name among them Perhaps he was then too young, 
but he afterwards took an active part yi the Society I 
refer to Jacob Well, &’ very able, gentlemanly, and agree- 
able man, and also a good chemist He was the means 
of introducing into this country the systgm of Selling 
pure drugs I could wish that my memory enabled me 
to tell you more about the origin of the Society, but 
I do not know that I can gite you much information 
There were of course‘discussions among the best chemists 
of the day The name of Dalton has been mentioned 
by our President* I was pfesent at the lecture which 
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Dalton gave at the Royal Institution upog the atomic “a, 


theory. He was then somewhat aged, of great simplicity 
of character, and thoroughly devoted to his subject I 
„well recollect the paper, and his drawings of atoms— 
httle circles to represent atoms as minute spheres grouped 
together to shéw thtir action®in uniting to form a mole- 


hope that during the next fifty years there will arise a | cule of a body Illustrations were given gf the com- 
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“binations of nifrogen and oxygen, the spheres being 


arranged if symmetrical httle groups around one central 
sphere The mest gompfatt forms consisted of sıx spheres 
around one, for in that case they all touch, and thus 
pressed together give us a hexagon, as shown in the 
honeytomb, to the explangtion of which a great deal of 
mathematics has been devoted I have no doubt that it 
1s caused by the pressure of the bees ın crowding into 
the hongyeomb, for each bee with closed wings bêng 
cylindrical or nearly so, and somewhat elastic, they convert 
thpspherical cylinders which they make into hexagons by 
mutual pressure Conversely You will find that pressure 
from without acts in the same way, as by winding a band 
round a Bundle of soft clay tubes and gradually tightening 
it the tubes becom® hexagons I think the name atomic 
theory was an ufifoetunate one e We talk @uently about 
atoms as the smgllest particles that exist, antl chemists 
regard them as indivisible ın the sense of being so hard 


as to be‘incapable of further division To my mind the” 


infinitely small ıs as incomprehensible as®the infinitely 
great I use the word incomprehensible advisedly I 
do got say that you may not believe in the infinity of 
the universe , but we cannot comprehend it, we cannot 
take itin And so with the atom Therefore I think 
that 1t would have been better to have taken a different 
word—say minim—which would have been a safer 
term than atom As it 1s, different people think dif- 
ferently as to what an atom really 1s However, that 
was Dalton’s theory, deduced from the definite pro- 
portions of combining bodies, which is now universally 
regarded as the keystone of the constitution of matter 
“enalaling us to comprehend its combination into definite 
masses After the elaborate survey you have just 
heard from our President, I will not attempt anything 
approaching to a summary of the chemical discoveries 
made durmg the lifetime of the Society , the more so as 
yq@i can get them im the Standard of this morning, or at 
any rate a very large number of them There are two 
first, as seeking natural 
revelations , secondly, practically, as applied to the arts 
and industries For my own part, I must say that science 
toeme generally ceases to be interesting as ıt becomes 
useful Englishmen have a great liking for the practical 
power of science ®I like it as a means of extending our 
knowledge beyond its ordinary grasp, leading us to know 
more of the mysteries of the universe The little we 
can see of it even telescopically 1s a mere nothing, while 
what we call an atom is gigantic if its divisibility 1s 
infinite 
The spectroscope has been discovered during the lıfe- 
tıme of our Society, and I oug&t to have been its discoverer 
I had observed that there were different lines exhibited 
in the spectra of different metals when ignited in the 
voltaic arc , and if I had lead any reasonable amount of 
wit I ought to have seen the converse, viz, that by 1gni- 
tion different bodies show in their spectral lines the 
materials of which they are formed If thatethought 
had occured to my mind, I should have discovered the 
spectroscope before Kirchoff, but®t diftn’t I cannot 
recall to my mind any furthe1 points sufficiently interest- 
ing t@ speak to you about Alphonse of Castile 1s 
reported to have said that ıf he had had the making of 
the universe he would have done it much better And 
I think so too Insteadeqf making a man go through 
the degradation of faculties and death, he should con- 
tinually improve with age, and then be translated from 
this world to a supeiior plafet, where bre should begin life 
with the knogyledge gained here, and soon That would 
be to my mind, as an old man, a more satisfactory way 
of conducting affairs However, it 1s not so, and we 
must put up with things as they are I have been 


sometimes reproached for having to a great extent given® 


d nted fiot say that I 
But the necessities of 


up science for my profession 
shouldghava preferred the former 
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a then large family $radually forced me to follow a more 
lucrative pursuit ° I have said that I prefer eontgmplative 
science to science applied to the arts, we are ovesdene 
with artificial wants, and life becomes ın consequence a 
constant embarrassfnent e But there 1s one, practical 
problem which I would venture to urge upon the attention 
of the members of this Society and,that 1s that they 
should endeavour to prevent the existente of London 


fogs, even under a constitutional and representative a 


Government * e 
° 

At the dinner, the Marquis of Salisbury, in proposing 
“Prosperity to the Chemical Society,” coupled with the 
name of the Right Hon Sır Lyon Playfair, said — 

I have been, though most unworthy, selected to pro- 
pose this toast In vain I pleaded that ıt would be better 
in the hands of sonybody who knew something abd&t the 
subject, for those to whom I pleaded were hard-hearted 
and would hear no excuse ® I must therefore proceed, 
hoping that my di&tinguished friend who sits neat me 
[Sir Lyon Playfair] will supply that element of knowledge 
which, perhaps, you will find missing on the present 
occasion, What naturally strikes me is he importance 
—the enormous importance—of the science which you 
cultivate, to the*community as a wRole Some hundred 
years ago, the President of a celebrated tribunal, who was 
a man of rather aflvanced opinions,gnformed Lavoisier 
that a Republic had no nee@®of @hemists But though 
a man of advanced opinions he was behind his age’ It 
was the beginning of a time when chemistry more and 
more as each decade rolled by asserted its vital import- 
ance to every class and every interest of every community 
in the world I thought—if it 1s possible to pass any 
criticism upon the learned and able and most interesting 
discourse to which we have just listened—I thought that 
our President was a little too apologetic for chemistry in 
the early part of the century Annals which contain the 
names of Davy and Faraday have no 1eason to be 
ashamed But from my point of view—from the social 
point of view—chemustry undoubtedly has this claim, that 
it 1s one of the most powerful agents that has moved the 
world But that ıs common-place There is no need for 
me to tell you what Roger Bacon and Volta have done 
m the history of the world But ıt seems to me that as 
an educational instrument upon the minds of the com- 
munity ıt ıs one of the most valuable that we possess, 
because more than any other science ıt 1s brought into 
close communion with pure, real fact Science $ a word 
that 1s elastic , and in our days we hear many definitions 
of it We hear something of the scientific imagination, 
a most valuable quality, which I would be the last to 
depreciate , only I think that, like many valuable con- 
centrated essences, ıt ought to be indulged ın only in 
small quantities When there is a proportion ın its 
admixture similar to that which Falstaff observed in his 
mixture of bread and sack, you feel a desire for more of 
the solid nutriment and les® of the stimulating spirit But 
chemistry has an enormous deal of bread and very little 
sack, it has a large amount of solid fact,and comparatively 
little of scientific imagination Foy the chemist can 
always be certain of his discoveries , all he has to do is 
to repeat the experiment, and there is*no doubt of his 
discovery But when a man discovers what happend 
fifty miulhons of years ago, ıt ıs not easy to ascertain 
the exact accuracy of his discOyery p and when he dis- 
covers all that fs going on fifty billions of miles from us, 
although there may be much probability in what he 
teaches, still its cestainty 1s not*the same in character 
with the certainty of the man whoecan go back to his 
laboratory and repeat the experiment which he has made 
I should say that astronomy ıs largely cfmposed of the 
sciencè of things as they probably are , geology consistg 
mainly of the sciend¢e of things as they probably were 2 
long time ago, but chemistry is the science 8f things as 
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they actually are isthe present tmé@ Now the applica- 
tion of agscience of that kind to the ‘national mind by 
comstant famiharity with 1ts teachings, by constant know- 
ledge of 1ts achievements, 1s of the highest human value 
It teachgs the mind the immortaf difference between 
guessing and knowing And theefarther chemistry goes 
on, and the more gt asserts the.superiority of its ays and 
canons in all tepartmests of hugaan thought, so far shall 
we drive guessing to a distance and be satisfied with 
ngthing but what we cans Know But my task 1s,to say 
something about the Chemical Society, and perhaps the 
most suitable couse I can pursue, following the Chairman, 
is to take the other side from what he took, because that 
will at least give variety to our proceedings, and will also 
give you an opportunity of testing the superior value of his 
remarks Now he dilated much, and most fitly and justly, 
upon*the enormous value from a meterial point of view 
which chemistry has been to society in the rapid develop- 
ment which has marked the*present reign lam far from 
disputing its splendid services to the feople of all Europe 
during that period But I do not think that it 1s for the 
purpose of securing those services that this Society exists 
My Right Horf~urable friend Sir Lyon Playfair did quite 
right to go to Manchester and stir them up there and 
teach them their bu@iness, and he waf a benefactor of 
mankind ıq domg so But when that impulse had been 
given, you may trugt the self-interest*of mankind to be 
SETAS the material Phter€sts of chemistry will not suffer 
inthe race But there are other aspects of chemistry, 
higher aspects, which it 1s the function of a Society such 
e as this to protect It ıs your duty to keep up its intel- 
lectual spint, to teach that not only those things which 
are demanded by the interests and industries of this 
country shall be cultivated, but those things also which 
carry us nearer to the essences of truth Iam not going 
to carry that pretension too high We are beings of a 
mixed character, and our pursuits must bear a trace of 
the mixture which we give to them Iam not gomg to 
imitate the Oxford Professor of my youth, who said that 
the one thing he valued ın the system of quaternions 
was the certainty that it could never be defiled by any 
utilitarian application But still you will observe that 
the industrial part of chemistry has been that which has 
received the highest development Our distinguished 
President gave us a touching and pathetic history of what 
I may call the loves and the vicissitudes of benzene 
But why 1s benzene so famous? Why is she lifted up 
among g0 many of her compeers who appeai in the 
chemical lists with formulas as imposing and with histories 
quite as difficult to follow? It is because the products 
drawn from benzene, or at least from coal-tai, have had 
the good fortune to produce colours which catch the 
femaleeye Therefore,it ıs that benzene ıs famous But 
I plead for her humbler sisters who have produced 
no colours, but the study of whom may yet be steps 
to the discovery of mighty laws and phenomena which 
may interest the world And tls, in my humble judgment, 
is one of the advantages of this Society, that it tends, 
by bringing men of différent researches and pursuits and 
different intellectual, qualifications together, to prevent the 
science from becoming the mere “ handmaid of industry,” 
and enswres thaf its higher claims shall'secure recognition 
ffom itsvotaries And now I must say a word about the 
future Our President has prophesied great things, and 
1s imbued with a just confidence as to the future that awaits 
us I beheve that there is plenty of room for discovery 
in the future, and that our forefathers have by no means 
monopolized the glory that our descendants may win I 
a rather feel as àn outgider—looking at what science 1s and 
has achieved---that 1t ıs lıke an Alpine prospect in the early 
morning, when“you Æe here and there a few peaks bathed in 
ight, but separated from each other by depths and &hasms 
‘ofthe unknown And that is what w@all of us feel who fook 
with very fittle skill or very superficially at the history of 
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science in our own days. It seems evident to’ me that ° 
chemistry 1s entering upon a ngw stage, in which it may 
win splendid vigtories and learn Things of which our fore- 
fathers neve: dreamed Perhaps it will be best to describe 
the difference between chemistry as ıt 1s now and as ıt was. 
when Iwasa youngman In tose days the atom reigned 
supreme , but now the atom has been dethroned,eand the 
bacillus reigns mn its stead But that means that you are 
apfroaching, with moreaand more chanceof sobigg, it the 
vast preblem that separates organic and inorganic nature 
Your President has claimed that Nature has no Jonger 
monopely of creating organic substances That 1s true, e 
but Nature does still a great many things ethat you can- * 
notdo And still less can you tell me the reason of the 
vast difference between organic and inorganic nature 
You are al of you famahar with the tfemendous vege- 
table poi$ons which produce the most fearful and 
astounding effects upon the human frame, but if I asked 
you to expla their effects you wougd show me‘formulae 
showing that®they consisted of the most vulgar ad 
commonplace elements, but giving no explanation of the 
tremendous powers they assume I am an agricultyrist, 
and a discipie of Dr Gilbert and others I compass sea 
and land in order to get manure to make our products 
grow And what ıs manure? It 1s an impure form of 
the carbon and nitrogen m which those products are 
bathed in the circumambient air every day of their hives 

I trust that the chemistry of the future may tell us why 
we have to go to Chil, and why we cannot take the 
nitrogen from the airaround us I believe that these and 
other problems are now approaching nearer to their sqlu- 
tion than ever they were before, because we have seen® 
chemistry grapple mote closely with the mysteries which 
separate organic and inorganic life I believe that in the 
future—some fifty years hence 1t may be—in this or some 
other room, the President of the Chemical Society of that 
day will congratulate the Associates of that Society en 
victories and on achievements of which we cannot now 
dream the nature 
does so he will attribute no small share of that progress 
to the existence and labours of the Chemical Society 

Sir Lyon Playfair, in responding, said — . 

I quite understand that the reason for selecting me for 
the honour of acknowledging the toast*of “The Chemical 
Society,” 1s the privilege of old age, and of my having 
been one ofits first members But I am sure that you will 
agree with me, that we owea debt of gratitude to the noble 
Marquis He has, as Prime Minister, to bear the weight 
and responsibility of this great Empire, and it 1s a proud 
fact that he has recognized so much the influence and the 
benefits of chemistry as to fonour us by appearing here 
this evening to piopose this toast If Lord Salisbury 
had not unfortunately become a great statesman, and 
had followed the inclinatior®of his own mind, he would 
have been a great chemist The education of the 
upper classes in this country has for a long time been 
too restmcted Science has not formed that element in 
education which 1s go necessary for 13 progress, and I 
trust now that the Universities, and the various institutions 
throughout the country which are doing so much for the 
advancement of science, will produce greatgesultstin the 
future But we cannot but, regret that the education of 
the past has not given to us that amount of hereditary 
talent which our old familigs*possess, and which they 
have generally given to the benefit of the State It must 
be recollected that we have had in the past several 
instances of descehdants of n&ble familhes becoming great 


And I am quite sure that when he e ° 
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men of science We all remember that thegamous Boyle “wy 


was called “ the father of modern chemistry, and brother 
of the Earl of Cork”, and he showed us in his work that 
we must not trust to authority, but must use acumen as a 
means of demonstration in all questions brought before 
us It was a great*deltght t me to see, in the exhibition 
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imstruments which Boylgeused m his researches There 
was another nfemmber of a noble family whom we are 
always glad to clam as a master among chemists 
I mean Cavendish, who discovered the composition of 
water He did much mere than that, however, for he 
taught ®us that all experiments should be made With 
absolute accuracy as regards weight and measuie But 
what am I to say in answer fto this toast? It is a 
Jage and important subject I recollect it fifty years 
years ago I am glåd to say,that not many of you have 
such an antique recollection of®our science as that The 
changes ghat Rave taken place fn the science during that 
time have been vast indeed Of course, our main object 
1s to study chenycal affinity, to understand the relations 
of the elements, atid the famih@s into boar ped group 
One of the resules of fifty years’ advance in chemistry is 
th4f you have introduced a great deal of profligacy intoe 
the elements Whe& I was young we always taught that 
ofygen was the universal lover, and joined fieely with 
almost every body, while nitrogen was a confirmed 
bachelor, and could only be put into union under great 
difficulty But now, how completely this is all changed 
Oxygen ıs now a respectable bigamist, while mtiogen, 
which acts so meekly in the atmosphere, when it gets out 
of ıt becomes 4 terrible polygamist, for 1t takes three and 
sometimes even five conjugates at a time, and produces 
wodies of a remarkable character I have two friends, one 
of whom, Hofmann, is not here, but the other, Dr Perkin, | 
1s, and they have done very much to corrupt the morality 
of ¢he nitrogen of my youth They have not only taught us | 
what it can do in the way of conjugates, but have shown 
it to be a most fickle body, from whom you may take 
one conjugate and readily replace it by another, and thus 
produce most remarkable compounds Sometimes they | 
carried their efforts so far that nitrogen became apparently 
aghamed of itself, and blushed as rosamlin or became , 
scarlet as magenta, and even, when moved by strong ! 
emotion, became purple as mauve Occasionally chemists | 
have tried to get nitrogen back to good habits, to be content | 
with more simple conjugates, and be content with fewer | 
eléments ın combination But see how it revenges 1tself 
Curtiusand Radenhausen have lately describeda most extra- 
ordinary compound—azoimide—in which three atoms of 
nitrogen unite with one atom of hydrogen This was 
most unfair, for three atoms of nitrogen ought to have at 
least nine atoms of hydrogen But they compelled it to 
do with one, and what is the consequence? They had to 
make ıt take the form of a liquid, and when ın that con- 
dition ıt exploded with such ,violence as to break every 
glass vessel in the laboratory, and, I am sorry to say, 
injure one of the persons who tried to force ıt into this 
unnatural union I have therefore some right to com- 
plain that the respectable nitrogen of my youth has 
become a most profligate element under your tution 
And what shall I say of carbon? How different was the 
carbon of 1841 from the carbon which we now krfow At 
that ume we kn@wy, of course, thateit was combined in 
most organic bodies, and Liebig had determined the 
Sogn pans of the bodies into which it entered, but then 
we did not require to puzzle ourselves with those fearful 
complications of diagrams ane graphic methods by which 
we now represent the tenagity of carbon for various sub- 
stances These methodse ate veryedifficult for the pupil 
to follow, and I am sure that if Cullen, who invented the 
system of chemical diagrangs, could cgme to life again, 
and see the wonderful methods by which chemical com- 
binations arefnow represented, he would ask to go back 
to his grave again and rest Chemical substances now 
have such astounding properties If there are two bodies 
which I thought I knew most thoroughly they are the 
quiet and respectable comppunds called m my old pro- 
fessional days carbonic oxide and ‘tarbonicacid But the 
respect@ble quiet carbonic®oxide of 1841 was shown the 
other day b? Mond to run away with nickel in the state of 
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a gas—a quiet stable element like nickel Andehen when 
it was followed in hot pursuit, by raising the temperature 
afew degrees, ıt dropped the nickel lıke a hot potato 
Well, I am speaking of the changes which stwke a man 
spline Pecks ance, amd comparing the chemistry of his 
day with that of the present time But though I have 
been chaffing ın an afteredinner gpeech, do’not thinksthat ẹ 
I do not appreciate the vast progress that has been made 
in thediscoveries relating to tite valency of the elements 
That has been the great distinguishing feature of modern 
chemistry There is a great future before the chemistry 
ofthis country , and when the centenary of this Society 
takes place, the members will look back not without re- 
spect to the efforts we made in the first fifty years of the 
Society’s existence In conclusion, I must again thank 
Lord Salisbury for havıng honoured us on this octasion 
in the midst of his,great and incessant duties, to show his 
appreciation of a sqence in Which he has often laboured, 
and the value and importance of which he has recognized 
in the excellent speech before us 


3 è 
THE SCIENCE MUSEUM 


TRE question of the Science Museum which has been 
on the ¢efzs for the last eighteer years,*has moved 

—backwards—during the past week The following 

question and answer will show how — 3 


“Su Henry Roscoe asked the Chancellor of the 
Exchequer whether it was the case that an unknown , 


j donor had offered £80,000 to build an art gallery on 


a site at South Kensington, the erection of which would 
materially inte:fere with the purposes for which land was 
recently bought by Government for housing the science 
collections, and for the necessary erection of suitable 
chemical and physical laboratories in connection with 
the Royal School of Science, whether another site at ẹ 
South Kensington had been offered which would not 
interfere with the object for which Parlament granted 
the purchase-money for the land, and whether the 
Government would give an assurance that those objects 
would be maintained 

“ The Chancellor of the Exchequer—It 1s true that a 
public-spirited gentleman has offered £80,000 to build an 
art gallery on a site at South Kensington , but with regard 
to the further points raised by the hon member, I may 
say at once that the offer only affects about ongtenth of 
the land recently bought by Government, and the re- 
mainder would still be left available, if required, for 
science collections «No pledge was given that the whole 
of the land would be appropriated to science collections 
On the contrary, the Treasury, ın accepting the offer of 
the Commissioners of the 1851 Exhibition, stated that the 
land was in excess of even future requirements of the 
science collections It would be possible to make ade- 
quate provision for chemic@l and physical laboratories on 
the land between the Imperial Institute Road and the 
Technical Institute This site a@jorns the east gaflenes, 
and it is in these galleries, gogether, with the west and 
southern galleries and a proposed cross gallery joining 
the east and west galleries, that the scfence callections 
may ultimately be housed The interests of the Roy@l 
School of Science, and of the science collections, are 
being carefully kept in view, afd theehon member will 
understand that the acceptance of this generous offer will 
enable us to provide adequate space for exhibition pur- 
poses more rapidly shan would have been possible ander 
the old scheme” ° ° 


It thus appears that the ground which,was bought to 
house gollections illustrating sciencé is to be used for 
some other purpose, since the present collections are to 
be permanently located in those galleries which, rightly or 
wrongly, are not considered by ‘ the unknown donor” to 
be good enough for his pictures, 
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Further®sinte the new Art Gallery takes up nearly all the 


— as frontage of the Royal College of Science, the extension 


of that building, instead of being opposite, 1s to be built 

about roo*yards away on the opposite side of Exhibition 

Road, exactly over the projected ratlwaf It ıs rue the 

railway 1s postponed for this year, but that ıs no guarantee 
ethatat will not be propdsed agai 

Mr Goschen appears to have given in to a caprice of 
an*unknown donor without*having any notion of theeeffect 
of hisaction But if this be so, why does not Mr Goschen 
abolish the Royal College of Science and the Science and 
Art Depaitment altogether? This would be more states- 
manhke than omitting to ask the opinions of people who 
are paid to advise on such matters Can Mr Goschen 
be of he same opimion as another great official who 
maintained that, even if ıt were cénceded that there 
should be national collectiong of physieal-science objects, 
as there are of pictures, books, beasts, birds, and the like, 
still httle space would be required, “because there was no 
instrument a man of science used which could not be 
put into a hat”? 

Certainly, 1f the absurd scheme sketched in Mr. 
Goschen’s answer 1s garried out, the int@ligent foreigner 
will have a good time He will have to determine 
whether English statesmanship has esucceeded best in 
putting a physical faberatery over a railway which will 
prevént nine-tenths of the instruments beimg used, or in 
sandwiching a building devoted to art between the two 

i halves of a science school 





NOTES 


The third session of the Australasian Association for the Ad- 
vancement of Science was held in Christchurch, New Zealand, 
and began on January 15, 1891. Sir James Hector presided 

e Lhe meeting was a successful one, the attendance being about 
470, and the number of papers read 74 Prof Goodale, of 
Harvard University, represented the American Association, but 
no member of the British Association attended from England 
A revised code of laws was adopted for confirmation at the next 
session, The evening lectures were (1) “The Glaciers of 
the Tasman Valley,” by G E Mannering, (2) ‘Oysters and 
Oyster-culture m Australasia,” by W Saville Kent, and (3) 
‘tA Short History of Vocal Music,” by G F Tendall Ten 
Research Committees were appomted to report on different 
subjects to the next meeting, and a grant of £25 was made 
towards measuring the rate of motion of the New Zealand 
glaciers, As great inconvenience 1s oftem felt from the want of 
a special name for the sea between New Zealand and Australia, 
a recommendation was adopted that the Lords of the Admiralty 
be requested to name this sea the Tasman Sea The Committee 
also recommended the appo:mtment, by the British and American 
Associations, of a conjoint Compittee to define the terms of 
general importance ım biology, and that the Little Barner 
Island ® north of New Zealand, and Resolution Island in 
Dusky Sound, be set @part as reserves, where the native fauna 
and flora of New Zealand may “be preserved from destruction 
The next eession Will be held at Hobart, asmana, with Sir 
Rbbert Hamulton, Governor of the Colony, as President 

THE Vatican Observatory, which, according to a circular 
letter from Father Denza, the Director, ‘‘ now@evives under the 
protection of His Holmess the Pope Leo XIII ,” is bestirring 
itself tg come mto closergcommunicatiog with other scientific 

eestablishments, &specially by way of the exchange of publications 

THE half-yearly general meeting of the Scottish Meteoro- 
logical Society was hel€ in Edinburgh yesterday The Report 
fgom the Council of the Society was pregented, and the Tollew- 
ing papers were read on the winter of 1890-91, by Dr 
Buchan, silver thaw at the,Ben Nevis Observatory, by R C 
Mossman e be 
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THE Shaen Wing of Bedford Cellege for Womén, York 
Place, was opened*by the Empress Freden@k on Tuesday On 
entering the College, the Empress was received by the visitor, 
Mr N Story Maskelyne, and the Chairman of Council, Dr 
W g Russell The ceremony took place in the large lecture- 
room, where there were present, among many others, Mrs Shaen, 
Mis$E A Shaen, Miss EeShaen, Sir Henry Rosc, Sir Lyon 
Playfair, General Donnelly, and Dr Gladstone Her Majesty 
having ascended the dais, My Maskelyfe read an address™in 
the course of which he said ©‘ The literary and the art divi- ° 
sions of the College having been sufficiently pr8vided with the 
necessary space and appointments, an add¢tion to the buildings 
of the Collegg for the teaching of sciencg Wecame imperative 
This has been achieved, and laboratories fog complete instruc- 
tion in chemistry and the several branches of physics have heen 
“built, and in part eqmpped This additign has been ĉalled the 
Shaen wing, in &der to connect permanently with the Collegetise 
name of one who was always interested ın its welfare, and who for 
20 years had served on the Council, being elected Chairman ofthat 
body ın 1880, an officewhich he held until his death. The sciences, 
with their vast influence on the one hand as intellectual triumphs, 
and on the other as mighty means for the material prosperity of 
the human race, are, and will be for ever, among the great 
monuments of the Victorian era It 1s an encouragement for all 
interested in the higher traming of women throughout the Em- 
pire and that of our kinsfolk ın Germany to feel that the heart 
of the Royal race of England 1s with them ın the effort to mgke 
this hghe: training a heritage of our women as well as d? our® 
men” The Empress spent some time in the building after the 
ceremony was ovet, and expressed herself as greatly pleased 
with the College and the work it is doing 


Last week, at the monthly general meeting of the Zoologigal 
Society, it was announced that ın recognition of the effective 
protection accorded for sixty years to the Great Skua (Stercorarius e 
catarrhetes) at two of its three British breeding stations—namely, 
m the island of Unst, by the late Dr Laurence Edmondston, 
and other members of the same family, and ın the island of Forfla, 


by the late Dr Scott, of Melby, and his son, Mr Robert Scott—~ © 


the silver medal of the Society had been awarded to Mrs 
Edmondston, of Buness House, as representative of that family, 
and to Mr Robert Scott, of Melby The medals will be 
delivered to the medallists or their representatives after the 
close of the anniversary meeting on April 29 next 


THE following are the lecture arrangements at the Royal In- 
stitution after Easter —Mr J’ Scott Keltie, three lectures on 
the geography of Africa, with special reference to the explora- 
tion, commercial development, and political partition of the 
continent, Dr E E Klem, three lectures on Bacteria, their 
natureand functions (the Tyndall Lectures), Mr Willam Archer, 
four lectuges on four stages of stage history (the Betterton, the 
Cibber, the Garrick, and the Kemble perpds), Prof Dewar, 
six lectures on Scent Spectroscopic mvestigations, Dr A C. 
Mackenzie, four lectures on the orchestra considered ın connec- 
tion with the development of the oveiture, Praf Silvdius P 
Thompson, four lectures on ghe dynamo, Mr H Graham 
Harus, three lectures on the artifiqal production of cold , Prof 
A H Church, three lestures on the scientific study of decorative 
colour The Friday evening meetings will be resumed on April 
10, when a discourse will be givea by Sir William Thomson, on 


electric and magnetic screening, succeeding gyscourses will yy 


probably be given by Profi A W Rucker, the Rev Canon 
Anger, Mr J E Harting, Prof W. Ramsay, Prof G D 
 iveing, Prof J A Ewing, Dr David Gill, Prof Harold 
Dixon, and othey gentlemen 
THE fourth annual exhibition of the Photographic Society of 

Philadelphia 1s to be opened on? May 25 Ong of te three 
medals is to be for scientific or technical photgggaphy 
e “ee . . 

es 

-t 


` 


. 


* 


Marcu 26, 1891, 


: NATURE 


——. 








= ia nie 


AT the request of the Myster of Education, Mr, € Todd, 
the Government Astapnomer for South Austrglia, has publisned 
the results of his weather forecasts for the year 1890, showing 
that, out of 305 forecasts issued, 250, or 82 per cent , were veri- 
fied, and 13 per cent were®partially verified, an amount of 
success which must be considered highly satisfactory Mr 
Wragge has also sent forecasts from Brisbane with a percengage 
of success amounting to 55, which, considering that his informa- 
to canngt be so goed as that of the local office in South 


è Australia, may be regarded as a®greditable success , But, as 


pointed oyt, sugh a double systemeof forecasting can only lead 
to occasional conflicyng reports, ın addition to which, it 1s 
contrary to the grinciple laid down by the Meteorological 
Conference held m Melbourne in 1988, that forevasts should be 
issued for a particufar colony only by the local authorities 

° bd 


THE “United States® National Museum lately recerved from” 
I'W L Abbott a large zoological collection fom the vicinity 
of Mount Kilimanjaro, East Africa The collection includes 
about ninety skins of mammals, and an equal number of skulls, 

representing about thirty-eight species A description of two 
of the species, an antelope and a tree-coney, which had 
apparently not been described before, is given by Mr F W 

True in the Procéeedings of the United States National Museum, 
and has been separately printed 


Mr F W TRUE was requested in 1886, by Prof Baird, to 
inwestigate and report upon the porpoise fishery carried on at 
Hatteras, North Carolma With the mdustrial aspects of the 
subject he has dealt m the Buletin of the Umted States Fish 
Commission , and now, in the Proceedings of the United States 
National Museum, he has brought together some interesting 
ngtes regarding the habits and structure of porpoises The 
species captured at Hatteras is Zurseops turseo (Bonnatene) 


, e The fishermen informed Mr True that the young porpoises 


remained near their mothers when the latter were entangled in 
the nets, as sometimes happens He himself saw this in the 
cale of one female which became entangled near the beach He 


Ø didnot, however, fing the young porpoise among those captured 


a” 


It probably escaped by diving under the net, as the adult 
porpoises often do Mr True was informed that the mothers 
helped their young ın their efforts to breathe, by bearing them 
up to the surface of the water on their ‘‘ flippers,” or otherwise 
The spiracle, or blow-hole, appears to be a sensitive part of the 
head When Mr True touched it with his hand, the porpoises 
invariably showed signs of descomfort by lashing the tail 
violently 


THE Smithsoman Institutiog has reprinted from the Report 
of the U S National Museum for 1887-88 an excellent account 
of the coast Indians of Southern Alaska and Northern British 
Columbia, by Mr Albert P Nublack Among thg subjects 
dealt with ın this tgeatise are regulative organization, mutilations, 
food, land-works, arts and industries, Tortu&y customs, feasis, 
dances, and ceremonies 


M Lrévin Coppin, director of the Brussels Zconomste, 
describes (in an article quoted in the Board of Trade Journal) 
the new commercial museur? at Rome , The museum will include 
@ permanent exhibition of national products and of such products 
of other countries as are capable of being used ın Italy The 
exhibition also aims at making known ın every place in Italy the 
useful products of foreign countries, and in foreign countries 
Jtalian products, in order to bring about a more active exchange 
in the commercial movement ofthe country A bulletin-catalogue 
of the museum will be exchanged with the similar publications 
of other countries, and sent to®all the natonal*and international 
exhibigors, ag well as to al} chambers of commerce and geo- 
graphical s@cieties , ıt will be put of board the vessels of the 
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chief navigation compamies, & A hbraty will be attached to 
the museum, and this will contain all the comme€ciaPyournals of 


. 
4 


the world, and every variety of information concerning cfisfoms p 


tariffs, treaties of commerce, &c 


IN hisgrecent presidertial address to the Engmeera’ Club of 
St Louis, Mr F E Niphef mentioned thet there were in St 
Louis about 50 isolated qectric lighting plants, having gn all, 
about 27,000 lights, and representing about 2700 horse-powe1 
The cést of these plants was on the average 9 dollars per lap, 


A “CATALOGUE of the Library of the Royal Meteorological 
Society,” compiled by Mr J S Harding, Jun, has been pub- 
lished by Mr E Stanford It ıs complete to September r, 
1890 The work has been prepared with great care, and will 
be of essential service to students of meteorology. A pgeface ıs 
contributed by Mr Symons and Dr Trife, the Secretaries of 
the Society. The? Council, they say, are glad to show the 
Fellows how extensMe and valuable the library has become, 
and how worthy it is of the better accommodation which, it 1s 
hoped, will shortly be provided for ıt The Council trust that 
those Fellows who possess, or may be able to*procure, meteoro- 
logical works nop yet ın the library will do what they can 
towards its augmentation e 


Tue first edition &f Lord Lilford’s ‘ Coloured Figures of the 
Birds of the British Islands,” wifi th? exception of a few of the 
earlier parts, has all been subscribed for He 1s therefore taking 
preparations for the issue of a second edition in every respect 
equal to the first . 


Mr R H PORTER has nearly ready “ The Birds of Sussex,” 
by Mr Wiliam Borrer The author claims that the volumg will 
contain an account of all the birds now to be found im the county, 
with mention and careful verification of the occurrences of the 
rarer species during the last fifty years 


WE have received from Mr R H Porter Part I. of “ Ave# 
Hawauenses the Birds of the Sandwich Islands,” by Scott B, 
Wilson, assisted by A H Evans The work promises to be 
one of great value It is finely illustrated 


Mr. H Linc ROTH has just completed a translation of 
**Crozet’s Voyage to Tasmania, New Zealand, the Ladrone 
Islands, and the Philippmes in the years 1771-72” It will be 
published shortly by Truslove and Shirley 


MEssrs WHITTAKER AND Co. have publishe@ the sith 
edition of Sir David Salomon’s practical hand-book on “ Elec- 
tric Light Installations, and the Management of Accumulators ” 
Few changes have been made ın the text, but a new chapter, 
contaiming a considerable amount of fresh matter, has been 
added. The same publishers have issued the third edition of 
‘Electric Transmission of Energy,” by Mr Gisbert Kapp. 
The work has been 1evised and slightly enlarged 


A NEW edition of Mr V T Murché’s “Elementary Text- 
book of Physiology” has been isswed by Messrs Blawkie and 
Son in their series of science text-books It ıs intended for 
classes studying thg first stage of the Sclence and Ait course in 
physiology A supplement has been added? dealinggwith those 
subjects which are included in the curriculum of the Scidhce 
Syllabus, but are either not discygsed at all in the earlier parts 
of the book, oreare not treated theme with sufficient fulness, 


WE have received from the publishers, Messrs Percival and 
Co , both the eleme&tary and advarrced stages of their ¢xamtna- 


tion sheets on practical plane and «solid feometry, by A, ‘i 


Godfrey Day, and edited by E J Cox The sheets are similar 
ın fom and style to the Government Science and Art papers 
The quest.ons embi&ge a complete course on the subject in gan 
intelligent and compact manner, those on each speet treating ot 
different portions ofthe syllabus For students who are reading the 
ce 8 ° 
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subject a sgcongl time, they will be especially useful Teachers 
willakso find them a great help, forming as they do an excellent 


series of examination papers i 


Messrs*G W Bacon anD €0 have pprblished a “New 
Geological Map of England and, Wales It is ‘“tcompiled 
from the best authorities 2’ 


e 

THE Royal University of Ireland has published the Examina- 
tien Papers, 1890, as a suppYement to the University Calendar 
for the year 1891 


AN important communication upon the colour and absorption 
spectrum of liquefied oxygen 1s made by M Olszewski to the 
January number of the Anserger der Akademie der Wissenschaften 
ın Krakau, and a brief abstract 1s published ın the current num- 
ber of fhe Chemiker Zeitung Liquid oxygen has hitherto been 
described as a colourless liquid , In thin layers it certainly ap- 
pears to be colourless, but M Olszewskg in the course of his 
investigation of the absorption spectrum, has obtained a suficient 
quantity of the hquid to form a layer thirty millimetres thick, 
and makes the somewhat unexpected and very ımportant discovery 
that ıt possesses a bright blue colour resembling that of the sky 
Great precautions were @ken to ensure the p&rity of the oxygen 
employed, the absence of ozone, which in the ligmid. state pos- 
sesses a deep blue colour, being especially ascertained Carbon 
dioxige, chlorme, and water vapour were also completely 
eliminated, the oxygen having been left ın contact under pressure 
with solid caustic potash fora week In view of this fact that 
* oxygen in the liquid state transmits a preponderating quantity of 
blue light, M Olszewski’s latest experiments upon its absorption 
‘Speetrum are specially mteresting In a former paper to the 
Monatshefte, an account of which was given m NATURE, vol 
xxxvi p 42, the absorption spectrum of a layer 7 mm thick was 
shown to exhibit two strong dark bands, one im the orange, ex- 
etending from wave-length 634 to wave length 622, distinguished 
for its breadth, and one ın the yellow, wave-length 581-573, dıs- 
* inguished for its mtensity When the thickness of the layer 
was increased to 12 millimetres, two further bands appeared, 
a very faint one ın the green, about wave-length 535, and a some- 
what stronger one m the blue, extending between wave-lengths 
481 and 478 M Olszewski now finds that his layer 30 
millimetres thick, which possesses the blue colour, exhibits a 
fifth band ın the red, corresponding with Fraunhofer’s A This 
band 1s repdered sull more apparent when a plate of red glass 1s 
held between the source of light and the slit of the spectroscope 
It is stronger in intensity than the band of wave-length 535, but 
fainter than the other three bands = This®observation of the co- 
meidence of an oxygen band with the telluric band A of the solar 
spectrum is of considerable mterest For Angstrom, in 1864, 
expressed the opimion that this band A was not due to the 
aqueous vapour of the atmosphere , and Egoroff and Janssen, who 
examined the spectrum of long myers of compressed gaseous 
oxygen, were of opinion that it was due to oxygen In con- 
clusion? M Olszewski remérks that the colour exhibited by his 
30-milhmetre layer 1% exactlygwhat one would expect from 
the nature of its abgorption spectrum He ajso suggests that the 
bige colo# of the sky may be simply due to the atmospheric 
‘oxygen, which in gaseous layers of such extent may exhibit the 
same colour as when compressed into a few centimetres of liquid 
Apart from the discussion ®f this debatable subject, the fact 1s 
certainly of mterest to chemists, that ordinary oxygen and its 
condengation allotrope ozone, when compressed into the liquid 
state, are thus related ag regards colour, the former possessing a 
bright blue and the latter a deep blue tint 


e 
THE additions to the Zoological Society’s Gardens durmg the 
past week include a Common Otter (Lutra vulgars) fibm 
Suffolk, pres¢nted by Mr G C Edwardes-Ker, a Common 
Rhea (Rhea americana) from South America, pregented by Mrs 
NO. IIIJ, VOL.°43 | . ° 
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Hatfield, a Brazilian Caracara d&olyborus brasilensis) from 
Brazil, presentede by Mr J D Spoomer ?a Green-cheeked 
Amazon (Chrysotts vu tdtgenalts) from Columbia, presented by 
Miss Julia Crooke , two Leopard Tortoises (Testudo pardals), 
five Angulated Tortoises (Chers#a angulata), a Tuberculated 
Tortoise (Homopus femoralis), four Areolated Tortoises (Homo- 
pus a eolatus), a HygiangSnake (Elaps hygre), foug Smooth- 
clawed Wrogs (Xenopus levis) from South Africa, presented by 
theRev G H R Fisk, CM ZS , a L'huy’s Impeygn Pheatant 
(Lophophorus l’huyse §) fr@m Western China, deposited , two 
White-throated Capuchins (Cebus hypoleucus & $) feom Central 
America, a Coqueral’s Lemur (Cher ogadus cogueral: §) from 
Madagascar, a Small-clawed Otter (Lutra /eptonyx) from India, 
a Collared gPetcaty (Decot ples tajagu 8) from South America, 
two Griffon Vultures (Gyps fulvus), a ° Ruddy Sheldgake 
(Tadorna casarca), European, six Ambgrst’s Pheasatts ( Thau- 
malea amherstee 6 å) from Szechuan, China, purchased 


OUR ASTRONOMICAL COLUMN 


DETERMINATION OF THE CONSTANT OF ABERRATION — 
Comptes rendus for March 16 contains an abstract of a memoir 
by MM Leewy and Puisenx, on determinations of the aberra- 
tion constant, ın which some of the results obtamed by M 
Leewy’s method are given Up to 1828, astronomers accepted, as 
the constant of aberration, values which were comprised between 
20" 255 and 20” 708, these being respectively due to Delambre 
and Bessel Richardson then o btamed the value 20” 446 from a 
discussion of 4000 observations made with the Greenwich mural® 
circle by h.s predecessors In 1843, W Struve proposed a 
value almost identical with this, viz 20” 445, as the result of a 
discussion of his careful observations made in the prime vertical 
He estimated the probable error as 0” o11, and remarked that 
he did not think any astronomical element had been determined 
with so great an accuracy Struve’s work was received with 
much favour, and appeared to render unnecessary, for a number 
of years, all researches on the same subject However, in ° 
1844, Baily deduced 20” 419 as the most probable value, and 
in after years, Peters, Lundhal, and Lindhagen subjected 
to a mmute discussion all the meridian observations, meade 
at Dorpat and Pulkova, of circumpolar stars. From then 
researches, a value a little greater than® that of Struve was 
found Still, when these results were taken in conjunction 
with the determinations the most worthy of confidence the 
values 20745 and 20746 were obtained, thus supporting 
Struve’s work Nyren, from a discussion of obseivations made 
by Struve in the prime vertical as materal for the study of 
nutation, derived the value 20”43 In 1853, Struve himself 
proposed to imcrease his number to 20” 463 with a probable 
error of o” 017, but the reasorf given to justify the change do 
not appear to be sufficient Gylden, Wagner, and Nyren’s 
ulterior observations at Pulkova of circumpolar stars gave the 
higher value 20” 49 Later, ini879-82, Nyren made another 
determination by Struve’s method, and used a large number of 
stars for the investigation He then found 20” 540 or 20" 517, 
according to the method of grouping adopted More recently, 
in 1885, Kustner, of Berlin Observatory, found 20” 313 by 
Horrebow and glalco#’s method Betwé&n these two last 
numbeis, both of which represent a large amount of work 
executed with much care, the difference 1s somewhat greater 
than o” 2—that 1s, about twenty times the probable error 
estimated by Struve ın 1843 @lhis seems to mdicate that the 
astronomers have taken a step backwards. MM Loewy and 
Putseux do not enumerate the wofk done on the same subject 
at Greenwich, the Cape, Washington, and other Observatories, 
but pomt out that stmilar sources of error exist in all the 
methods employed »* Loewy’s method, as ıs now well known, 
consists in placing before the object glass of ay equatorial a 
double plane mirror formed by silvering the sides of a prism of 
glass This acts as a sort of compass of strictly constant open- 
ing, and brings to the eyes rays which make a constant angle 
with each other Pairs of stars separated by a wide angle on the 
celestial sphere, Dut which together appear in the field of view, 
can easily be found, and the variations in relative position due 
to refiaction or aberration can be measured meacrom@rically 
with great precision Thè adoption of this meth@d leads the 
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authors to fhe folfowing tentative conclusions —(1) The number 
20" 445, proposgd by S@Wve, ıs very near to the truth It 
would be prematur, m our opinion, to Wish to modify it 
(2) As M Fizeau supposed, reflected rays behave in the same 
manner as direct rays from an abeiration pomt of view 
(3) The new method for the investigation of aberration may 
be regaftled as proved and definite bs 

In a future communication the authors will give some details 
of the metfod, the observations mile on four couples of Stars, 
wand the numerical value they find for the aberration constant 
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THE INSTITUTION OF MECHANICAL 
.. ENGINEERS 


ve 
ON Thursday agd Fiiday of last week, the sprim meeting of 
@ the Institution of Mechanical Engineers was held in the 
tlfeatre, 8f the Instityfion of Civil Engineers, by permission of 
the Council of the latter Society, the Presidgnt, Mr Joseph 
omlinson, being in the char There were but two items in 
the programme—namely, the fourth Report of the Research 
Corfimittee on Friction, and a paper on rock drills, contributed 
by Messrs Carbutt and Davey ‘Lhe meeting suffered a good 
deal, especially on the second evenmg, from the fact that the 
Institution of Naval Architects was in session at the same time, 
On both evenings very interesting papers on engmeeiing subjects 
were being read’ before the latter Society, where the attraction 
@ppeared to be greater, for, whilst the Mechanical Engineers meet- 
ing was very thinly attended, the Naval Architects had, we hear, 
an overflowing house on both evenings It 1s a pity the secre- 
taries of two Societies having objects so nearly akin, cannot 
e arfigge for their meetings not to clash There 1s this to be said 
in favour of the Naval Architects, however, that they were ad- 
hering to a time-honoured fixture 


FRICTION OF A Pivot BEARING 


ethe Friction Committee's report was taken charge of by 
Mr Beauchamp Tower, who was practically the autho. The 
experiments were carried on last year at Simpson and Co’s 
engine woiks, Pimlico, &c The thanks of the Institution, 
and of the engineering world at large, are due to this firm for 
the assistance they have lent, and perhaps the name of Mr 

air-Rumley should be especially mentioned 1n this connection 

The pivotebearing operated upon was 3 inches in diameter, 
and flat ended The vertical shaft carrying the footstep was 
geared to a horizontal shaft, which was driven by a belt from 
the works shafting Variations of speed were obtained by varying 
the size of pulley The bearing was pressed upwards agast 
the footstep by an oil press with a 6-inch diameter plunger 
This plunger was made a good but perfectly free fit in its 
cylinder fo. a length of 9 inches, a number of grooves bemg 
turned in the cylinder throughout its whole length at close 
intervals The pressure was applied by means of a smal] hand- 
pump, provided with an air-vessel, pumping oi! out of a tank 
into the press It was found phat the leakage of the orl past the 
plunger, even with the highest pressures, was exceedingly slow, 
requiring only an occasional stroke of the pump to keep the 
pressure constant , and at the same time the friction was practi- 
cally 2:7 Into the top of the plunger was let a pie®e of hard 
steel, having a conical depression, whegein rested a hard steel 
conical centre, which was formed on the bottom of the plate L 
that carried the bearing This plate was circular, and had a 
groove turned in its periphery , a small chain was fastened to 
the plate and layın the groove round a portion of the errcum- 
ference, from whence it led off to a spring balance attached to 
the fixed frame of the apparatus , so that the rotation of „he 
plate stretched the spring®bflance, æd the force tending to 
turn the plate was thereby indicated The upper end of the 
vertical shaft that carried the,footstep had a piston fixed on it, 
which revolved m1 a cylinder 6 mches diameter This upper 
cylinder was%onnected by a pipe with the cylinder of the lower 
press, so that, whatever oil pressure there was in the lower 
cylinder pressing the bearing upwards, there was the same in 
the upper cylmder pressing the footstep downwards This was 
a convenient way of providing for taking the upward thrust upoh 
the experimental bearing 1 Ife footstephavıng been set running 
at the desyed speed, the hand pump was worked until the 
pressure gayge on the oil press indicated the desired pressure , 
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and the friction was then read off the spring balance connected gap 


with the Learing plate The load could be quickly 1®moved from 
the bearing by opening a cock for discharging the on! ffom the 
air-vessel of the pum This method of applymg the load was 
found to be exceedingly convenient Efficient automatic means. 
of lubrigation were pi@vided, which are well worth following, 
but which we have not space to describe, In the results the 
coefficient of friction was, obtainede by dividiitg the fricyon in, 
inch-pounds by the product of the load multiplied by the area of 
the bearing 6 e 
The results of the exptriments were given in the report by 
means of a table and ina graphic form From these we extract 
the following outline particulars , and must refer our readers to 


the report itself, which will be published ın the Proceedings of , 


the Institution, for fuller details upon this important and 
interesting subject 


e 
Experiments on fhe Friction of a Pivot Bearing Steel 
Footstep en Manganese Bronze Bearing 
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! A Friction 
Revol tutions Te a Oil drops per min 
@ Total | Coefficient. 
° 
e In lbs 6 
20 è 20 2@7 | ool 
5° { 120 6. °? 1872 |o oasis 
128 {' 20 9 113 ooo 
160 84 12 82 o O13 
194 {i 20 196 144 0 0102 
i 160 168 7 69 o 0068 , 
| 20 Continuous stream 2 5I 0 0178 
290 | 140 J 35 451 o 0046 
160 200 503 o 9044. 
20 Continuous stream 236 | 00167 
353 { 160 J 7 615 | 00054 








The friction given 1s that of one face of the flat circular bearing surfaces, 
at tie effective radius of the face, viz x ne 


A white metal bearing surface was next substituted for the 
manganese bronze ‘The coefficient of friction was a httle 
larger, but the difference was so small that the results may be 
locked upon as practically identical 

That the coefficient of friction 1s less at the higher speeds 1s 
doubtless due to the more perfect action of the lubricatmg 
device After the completion of these experiments, the en- 
durance of the manganese bronze and white metal bearings were 
tested The former heated and seized at 260 pounds per square 
mch load on one occasion, and 3co pounds on another, running 
at 128 revolutions per minute without lubrication The white 
metal bearing heated_and seized in a load of 240 pounds per 
square inch at 128 revolutions per minute, without lubrication 

These experiments should be studied with those on the same 
subject which have preceded them? A short but interesting, 
discussion followed the reading of the paper 


Rogx DRILLS. 


The paper on rock drills does not call for an extended notice 
at our hands It grew out of somedrials made last year at the 
Crystal Palace, ın connection with the Mining Exhibition there 
held e zi 

One cannot help comparing the carefullg thought-out trials 
last described with those now before us The only®pornt upon 
which we can commend those responsible for the pyesent com- 
petition is that they awaided ng prze Perhaps one of the 
most difficult sybyects to decide competition would be the 
superiority of any one rock djl over its fellows, and the con- 
ditions of tral would require careful planning and elaborate 
preparation We were not presenteat the trials, but, to judge 
by the description, they seem to have bgen org&nized by persons. 
having a very elementary knowledge of the conditions under 
which these machines are called upon to work One of the 
judges stated that his qualification to act arose from the fact 
tmmt he had been*gn the steam-hammer business, and the 


? For previous reports see Proceedings of the Instatutfon, 1883, p 632, 
1885, p 58, and 1888, p 173 e 
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blow of the rock drill is similar to that of the steam-hammer 
Lx pede Haumi! Tt appeared, however, that the makers of 
the ma@hines framed the conditions of trial, so that, presumably, 
‘every one concerned was satisfied 
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THE INSTITUTION OF NAVAL 


. œ ARCHITECTS 
“THE annual meeting of the fostitution of Naval Architects 
was held last week, on Wednesday, Thursday, and Friday, 

at the rooms of the Society of Arts, lent by the latter Soctety for 
the purpose The meeting in question was one of the most suc- 
cessful held for many years, the merit of the papers and the 
large attendance of members speaking volumes as to the 
flourishing state of this excellent Society As there were just 
a dozengitems ın the programme, including the President’s 
Address, ıt will be evident that we car?’ do no more than 
mention some of the papers read te 

The one fault we have had to find m thegmanagement of this 
Institution is that it gives us too many good things at once It 
holds but one meeting a yem, and that ıs divided into five 
sittings In this way matters that would supply a whole season’s 
programme for maffy kindred institutions have been crowded into 
the sole meetyng of the year, which has to be rushed through in 
three days We have d@velt on this subject Before, and know 
fora fact that our remarks have met with the approval of a 
considerable umber of members We arg glad, therefore, to 
learn that it 1s proposed #& future to hold two meetings every 
year # If an effort ıs made by the Council to improve the 
quality of the discussions—which can only be done by giving 
them more time—rathe: than by adding to the number of 
papers, the new departure will, we feel sure, be additionally 
welcome 

The following 1s a list of the papers read and discussed — 
1 “Future Policy of War-ship Building,” by Lord Brassey 
2 “On some recent American War-ship Designs for the Ameri- 
can Navy,” by J H Biles 3 ‘On Boiler Deposits,” by 
Prof Vivian B Lewes 4 ‘Study of Certain Phenomena 
of Compression,” by M Marchal 5 “Boiler Construction 
Suitable for withstanding the Strains of Forced Draught,” by A 
F Yarrow 6 ‘Recent Improvements m Armour for Vessels,” 
by M Barba, Chief Engineer of Schneider and Co, Creusot 


7 ‘*On the Alteration in form of Steel Vessels due to Different 
Conditions of Loading,” by Thomas Phillips 8 ‘‘ The 
Internal Stresses in Steel Plating,” by J A Yates 9 ‘‘Cer- 


tain Details of Marine Engineering,” by Thomas Mudd 
xo “On Combined Crank, Crank and Intermediate Shafts, for 
Marine Engines, and on their lability to Fracture,” by C H 
Haswell rr “An Assistant Cylinder for Marine Engines,” 
by David Joy The President, Lord Ravensworth, occupied 
the chair throughout 

The two great features of the meeting were undoubtedly Mr 
Yarrow’s paper on boiler construction, andJ_ord Brassey’s contri- 
bution on war-ship policy The respective values attached to these 
memoirs naturally depended on the walk in hie of those 
appraising them, the Admirals mustering in unusual force to 
hear Lord Brassey, whilst there was a tremendous gathering of 
engineers to listen to Mr Yarrow, indeed, we have seldom 
seen the theatre in John Street more crowded than ıt was last 
Thursday Each of these paper€ had an addendum, Lord 
Brassey’s in Mr Biles’s contribution, and Mr YVarrow’s ın Mr 
Mudd’s paper, which gave s8me very valuable practical additions 
‘to our knowledge of the science of boiler construction 

We have used the term ‘ sciehce of boiler construction” ad- 
visedly st weet we should have hesitafed to apply it, as 
berg a subject almost non-existent Steam engineers have woe- 
fully negleeted the source of their power in time past The engine 
has been like a favourite child, no trouble too great to expend 
upon ıt , but the boiler has een, figuratively speaking, left out 
in the cold Such improvements as have been made 1n its con- 
struction have been due to inventive ability of the ingenious me- 
chanic order ardly anYone has thoufht of treating the 
boiler philosophically , eat least hardly any one before Mr 
Yarrow The boiler has had its revenge It has been the un- 
certain factor, anf, ın Marine engineering, the prime source of 
trouble Wewish we could give all the beautiful experfments 
bY which Mr Yarrow illustrated the reas@n of the ills to which 
boilers are sul§fect when they are pressed to a high rate of duty 
Everyone has heard of the diffigulties that have arisen in our own 
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and foreign navies from the endeavpyr to apply forced draught 
to war-vessels The curious fact has remagned that whilst time 
after time the larget vessels of the navy came back from abortive 
trials with boilers leaking at every tube, Mr Yarrow could run 
the trials of his torpedo boats, having a high forced dtaught 
pfessure, with almost unvarying suc@ess The prime reason for all 
which was made apparent by the paper of Thursday evening last. 
It mgy be explained in a few words Mr Yarrow hagtreated his 
subject ın the true spit of scientific research He bis taken 
each difficflty as it arose, and investigated it to the bottom, dealing. 
with material he had to use, and the methéd of construation, upor® 
a basis of*scientific reasoning SÅ good example of this was shown 
in the manner ın which he ewplained the ovallır of gube plate 
holes, one of the most fruitful sources of trouble to those who 
run marine boilers with forced draught Mr Yarrow first 
gathered togeier all the known facts on the shhject He took 
the two meals of which tube plates are cgmposed—namely, 
copper and steel—and tabulated their rates of expansion under 
various temperatures, and their ratio Sere *of heat 
By the facts so gscertamned, and the analogy of a well-know, 
blacksmith’s operation—that of reducing the size of a tire by 
repeated heatings and coolings on one side only—he formulated 
certain hypotheses, which he proved by eaperiment to be Well 
founded His reasoning was clearly set out in his paper, and his 
experiments were successfully repeated before the meeting The 
conclusions mvolve some interesting problems of molecular 
physics, and we regret we cannot give the matter the space it 
deserves , but a satisfactory explanation would‘involve the re- 
production of Mr. Yatrow’s diagrams and illustrations of his, 
apparatus We have dwelt somewhat at length on this paper, 
partly because ıt 1s lıkely to be of especial interest to our readers, 
but more especially because ıt affords a most welcome precedent 
which we hope many other principals of engineering factgrfes e 
will follow A 

Turning to the other papers, we find them all at least of 
moderate merit, and many of them excellent Mr Phillips’s 
contribution on the alteration m form of steel vessels was a 
praiseworthy effort to put an important branch of ship construc- 
tion on a more satisfactory basis From his exceptional positión 
he was able to carry out a series of practical investigations as to 
the alteration of form of ships under certain conditions of stress, 
which are so far satisfactory that they go to prove the existing 
regulations in force on this subject are sufficient The paper 
did not pass without criticism, and indeed gave nse to one of the 
best discussions of the meeting The paper of Mr Yates was a 
more philosophical effort on a cognate subyeca A cohsideration of 
the internal stresses ın steel plating due to water pressure 
mvolves some very debatable matter, and the authors mathe- 
matics did not pass without criticism It 1s characteristic of the 
tıme that Mr Bryan, whose admirable paper on the buckling of 
a thin steel plate will be remembered, journeyed up from 
Cambridge purposely to speak on this paper Huis mathe- 
matical analysis of the subject will form a valuable page in the 
Transactions ° 

Prof Lewes’s paper on boiler deposits was eminently practical, 
and a most welcome addition to a too little studied subject The 
Institution and the engineering werld in general are fortunate in 
getting a competent chemist to turn his attention to these 
matters M M Marchal’s paper was taken as read The 
paper by M Barba was somewhat disappointing, and the dis- 
cussion whch followed ıt was decidedly ‘‘shoppy”’ The two 
remaining papers, which, were read, those èf Mr Mudd and 
Mr Joy, were of a practical engineering interest, more 
especially Mr Mudd’s, which was full of instruction for 


working marine engineers Mr Haswell’s congributiohi was 
not read é 
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SCIENTIFIC SERIALS, 


Ameruan Journal of Serence, March —On gold-coloured 
allotropic silver, by Mr M Carey Lea The pres€nt paper 1s m 
continuation of one published in this Journal in June 1889, and 
has for its object the description of the reactions of gold coloured 
qllotropte silver It 1s shown that there exists a well character- 
wed form of silyer, intermediatg between the allotropic silver 
previously described afd ordinary silver, differing ım a marked 
manner from both All forms of energy act uppn alytropic 
silver, converting ıt either*into ordinary silver or inéo the inter- 
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mediate form Mechanical force (shearing stress) eand high 
tension electricity convert? directly into ordmary silver Heat 
and chemical action conveit it first into the*intermediate form, 
then into ordinary silver The action of light 1s to produce the 
intermediate form only, and even the most prolonged action at 
ordinary temperatures does wot carry ıt beyond this A remark- 
able pafallelism appears to exist between the action of ¢ehese 
forms of farce on allotropic silver and their action on the silver 
haloids,tndicating that ıt 1s not mA obable that ın these hfloids 
»Silyer may exist ın the allotropic condition Three coloured 
lates accpmpanying tRe paper illustrate the changes described — 
The flora of the Great Falls “qpal-field, Montana, eby J S. 
Newberry —Haugh level shores a region of the Great Lakes, 
and their deformation, by J W Spencer —-On the composition 
of pollucite and its®occurrence at Hebron, Maine, by G H L 
Wells —The vol&mgtric compositjon of water, by Edward W 
Morley A description 1s given of the apparatle'ysed to obtain 
rgsults which willbe published ın the next number —On the 


mtensity of sound areply to a critic, by Charles K Wead —The | from Nias 


fire-bali ın Raphael’ Madonna di Foligno,” by Prof H A. 
Newton. The fire-ball painted by Raphael Ñ® his picture, the 
“t Madonna dı Foligno,’’1s most probably representative of one 
that fell at Crema in September 1511 
importance to Italy and the Pope, which transpired in 1512, were 
supposed to be connected with the fall of stones that occurred 
It appears natural, therefore, that Raphael should introduce the 
Crema fire-ball into the altar-piece he was painting at the time 


Reale Istituto Lombardo, December 4, 1890 —Observations 
e on the results of mechanical and chemical analyses of some 
soils m the neighbourhood of Pavia, by Prof T Tarameili — 
The mean lnear coefficient of expansion by heat, between the 
lymits of temperature o° and 7°, of a homogeneous and isotropic 
sod body, is inversely proportional to the difference which 
‘exists between the temperature of fusion T and the temperature 
zt, by Prof A. Sayno —On the dynamics of storms, by Prof 
L de Marchi —On the classification of rational transformations 
of space, and in particular on transformations of the zero class, 
by Signor G Loria —Note on the calcite of some localities in the 
rand-Duchy of Baden, by Prof F Sanson: —Ona theorem 
of differential geometry, by Prof. G Padova 
December 18, 1890 —The coefficient of elastic expansion of 
a homogeneous and isotropic solid body at a temperature ¢, be- 
tween two given limits, 1s inversely proportional to the difference 
€vhich exists between the temperature of fusion T and the tem- 
perature 7, by Prof A Sayno —On some ancient and modern 
lavas from Strom¥oh, by Prof G Mercalli —General formule 
for the representation of a field of force» by means of elastic 
tension, by Dr C Somugliana 
January 15 —On the theory of the potential function of sur- 
faces, by S C G A Maggi —Results of observations made at 
the Royal Observatory at Brera during the years 1889-90 —On 
the diurnal variation in magnetic declination, by M.E G V, 
Schiaparell:i Itıs shown that the magnitude of the diurnal 
variation m magnetic declination ıs connected with the amount 
of spotted surface on the sun as exhibited by Wolfs relative 
numbers —On calculations of condensation and on some appli- 
cations of them, by E Ces&ro 


Notes from the Leyden Museum, vol xii, No 3, July 1890, 
contains —P C T Snellen, note on Tyana superba, Moore —C 
Ritsem, on Cyrzocrates zonator, Thoms —Ed Ieefevre, new 
Coleoptera belonging to the Eumolpidee —Dr W van Lidth de 
Jeude, on a laige specimen of O:thtagoris@s washed ashore at 
Ameland The specimen is figured, and attention 1s called to 
distrepanqes in the pubhshed descriptions ana figures —M 
Schepman, on Oliva semmelenkz,n sp —J Buttikofer, zoological 
researches in Libera, birds @ollected in the district of Grand 
Cape Mount Zosterops elemeryr and Z obsoleta described as 
new, and eighty-six spetie&S enumerated —W Roelofs, Zctato- 
rhanus alatus, n sp , described 

No 4, October 1890, cogtains —-J D Pasteur, on telegraph 
poles pierced by woodpeckers (Picus analis)—Dr F A 
Jentink, de Strepseceros kudu and S zmberbis, rectifies several 
mistakes made by various authorities about these species —On 
two very rare, nearly forgotten, and often misunderstood 
Mammals from the Malayan Archipelago, Pethecea melanurus, 
§ Muller, the history of which species 1s quite a romance , båt as 
facts ıt may be stated that ft lives 1m9 Sumftra and West Java, 
thag Duygucel’s drawing, (reproduced m F Cuvier’s ‘‘ Histoire 
naturell des Mammiferes”’) represents the animal of its natural 
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size, that ıt has been accurately and sftisfactorily drawn, and, 
finally, that the animal 1s a true mouse 
the Leyden Museum 


Tupaja dorsais, Schlegel gre Jen- 


tink justrfies Schlegel in keeping this as a species distinct home 


T tana, contrary to*the opmion he expressed in, 1888 —On 
Rhinoceros Stus, Burgh The Leyden Museum’ possesses a 
fine stuffed adult female, and an unstuffed skin of this species 

Quotations are given from modern writings, which suggest that 
the species 1s not so rare & Dr P Sclater seemed toethinke 
(NATURE, vol xiu p. 520)» The question 1s ashed, Is the 
Quag&a extinct? If so, at woufd be well to take stock ofthe 
existing specimens —Dr R Horst, on Pesicheta voi dei mann: 
and P sluiteri, new species from the Island of Billiton —W 

Roelofs, on two new species of Poteriophorus, P van de poll, 
and P sellatus—-E Candeze, Melanoxanthus nigi osignatus, 

nsp, Java~C Ritsema, Coloborhombus anstcomus, Java , 
Thermonotus pasteurt, Sumatra , and Atossa bipartita, Borneo, 

all described as news species —Dr de Jeude, on some reptiles 


Vol xm, No 1) January 1891, contains —Dr J G de Man, 
carcinological studi@ in the Leyden Museum (plates 1 to iv) 
This ıs No 5 ofa series of studies Several new species are de- 


Some political events of | scribed, a conspectus of fifteen Indo-Pacific species of the genus 


Gelasimus 1s given --M Schepman, Fusus szedold:, n sp , from 
Japan —A B Meyer, Cercopithecus wolf, nsp, a beautiful 
species from Cgntral West Afnca, living m the Dresden 
Zoological Gardens e 
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Royal Society, March 5 —‘‘ Some Points in the Structure 
and Development of Dentine” By J Howard Mummery 
Communicated by C S Tomes, F RS, s 

The purpose of the present paper 1s to show that there are 
appearances in dentine which suggest that it ıs formed by a con- 
nective tissue calcification, and that the process 1s more closely 
analogous to the formation of bone than has usually been sup- 

sed 

Processes or bundles of fibies are seen, mecorporated on tfe 
one side with the dentine, and on the other with the connective 
tissue stroma of the pulp, some of the bundles give evidence of 
partial calcification, reminding one of similar appearances in the 
calcification of membrane bone Cells are seen included in the 
bundles and lying parallel to their course , these cells, 1t 1s con- 
cluded, forming with the odontoblasts the formative cells of the 
dentine, the calcification of which should be Jooked upon as in 
part, at least, a secretion rather than a conversion process, the 
cells secreting a material which caicifies along the lines of and 
among the connective tissue fibres, the cells themselves not 
being converted mto dentine matrix These appearances are 
seen in the rapidly forming dentine of a growing tooth, as well 
as in more fully dewloped specimens An examination of other 
Mammahan teeth reveals similar appearances The dentine of 
the incisor of the rat (Alus decumanus) shows with gieat distinct- 
ness the incorporation of the connective tissue fibres with the 
dentine, and a marked striation of the dentine near the pulp 
cavity, parallel with these fibres The ivory of the elephant’s 
tusk shows the same relatign of connective tissue to formed den- 
tine Vaso-dentine exhibits a very well defined connective tissue 
layer surrounding the pulp This Jayer has hitherto heen looked 
upon as consisting of odontoblasts, but this tissue shows no 
nuclei, and has the characterg of a layer of flattened connective 
tissue fibres—a layer of nucleated cells ın close apposition to the 
dentine, probably being the odontoblasts 8f vaso-dentine 


Physical Society, March 6 —Prof W E Ayrton, FRS, 
President, ın the chair —Mr James Swinburne read a note on 
Electrostaticgwattmeters Afte refering to the history of the 
electrometer method of measuring power developed by alternat- 
ing currents, the author pomted out that the necessity for taking 
two readings fromewhich to determine the watts might be obviated 
by having the quadrants separated instead of connected ın pairs, 
as in the ordimary method Non-inductive resistances are ĉon- 
nected to the transformer, motor, org othe apparatus in which 
the power ıs to be measured, so as to be ın seres with the 

*apparatus, and ofigopposite sides of it, and the four ends ofthese 
two resistances are connected with the four quadrants nder 
these circumstances the deflection of the needle is a measure of 


Two specimens are m om 
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mented @n vaiyıng from 170° at no load, to"180° a full load 
The relation between the stref@h of the primary and 





e 
~w the waits To increas@ the maximum defection obtainable, so 
aww as to makegn mstrument capable of being read by a pointer 


the wegdle 1s made ın two halves, and fixed one below the other 


son the same stem, and, instead of quadrants, semicicular boxes 


are employed In this way a range of abOut 130° 1s obtainable 
Prof Perry inquired as to what land of Jaw the instrument had, 
and Mr ‘Blakesley asked whether it was conventen® to use. 
Mr E W Smith pinted out that there was no necessity to 
atake vo observations in the ordinar§ electrometer method, for, 
‘by using a false zero, one deflectgon gave the watts Further, 
the@use of the false zero rendefed it ynnecessary to empldy any 
other voltmeter when experimenting at constant pressure The 
President said the historical part of the paper was not quite 
correct, and recalled attention to the fact that, when high pres- 
sures were used, a single reading obtained with the ordinary 
method of connecting up gave the power For ordinary low 
voltages, however, the false zero method described by Mr 
Smith ves very convenient Mr Swinbugne, in i.eply to Mr 
Smith, said the obs€rvation of the false zero really meant 
another reading As to the laweof his wattmeter, referred to 
by Prof Perry and the President, he said le never calculated a 
law, but calibrated the instruments directly —Prof S P 
Thompson now took the chair, and a paper on Interference 
with alternating currents, by Prof W E Ayrton, F RS, and 
Dr Sumpner, was*read by the latter The paper relates to the 
phenomena which occur when alternating elecgic pressures are 
impressed on cncuits mafle up of various combinations of re- 
sistances, condensers, arcs, and inductive cols, to the charac- 
teristics of alternators ,gto the properties of transformers , and 
to the peculiarities exhibitéll by*the Ferrant: mains In one of 
the pis) eae an inductive coil and a condenser were con- 
nected in series, and a pressure of 25 volts, as measured by a 
Cardew voltmeter, impressed on its terminals, the pressures 
Sn the two parts, measured in the same way, were 110 and 104 
volts respectively, thus showing that each of the two parts 
was puch greater than the whole On joing a condenser 
and Mductive coil in parallel, an ammete: in the main 
circuit indicated § 5 amperes, whilst those in the branches 
showed 64 amperes passing through the condenser, and 
Io amperes through the coil Other experiments of a similar 
ature were described, and it was pointed out that the ratio 
of the sum of the two paits to the measured total may be 
large, being about 8 in the case fist mentioned Theo- 
retically this 1atio might be anything, depending as it does on 
the phases of the pressures in the two parts, and these phases 
are determined by the ratio of the impedance of the coil to its 
resistance , practically, however, 1t was not easy to get a coil of 
large self-induction and very small resistance Alternate cur- 
rent arcs and condensers gave results of the same general cha- 
racter as those above described, as also did arcs and inductive 
coils, such as the regulating coils of lamps, this may cause 
considerable error in estimating the power supplied to such 
lamps The magnitude of the ertor was found to depend 
greatly on the quality of the carbons and the character of the 
arc With bad carbons and a hissing are the error was very 
great, but with good cored carbons burning steadily ıt was not 
very serious Combinations of inductive and non-inductive coils 
exhibit marked peculiarities, particularly 1f the inductive one be 
a transformer coil This last arrangement gave distinct evidence 
of interference, or difference of phase, when the secondary of the 
transformer was open, but when clgsed and with a moderate 
load, the difference of phase disappeared, thus showing that 
unde: thgse circumstances the primary coil had no appreciable 
self-mduction On the subject of alternator characteristics, 2 
graphical method of drawing the E M F curve from the ter- 
minal curve was described, and the dependeng of the terminal 
curves on tpe chara€te: of the external circuit pointed out 
Keeping the speed, exciting current, and armatwe current 
constant, thê pressure between the terminals was shown to be 
dependent on whether thg exterrfl circuit consisted of condensers, 
resistances, or inductive coils*the pressure being $ieatest m the 
forme: case, and least ın the latter The true E M F of the 
dynamo, however, was the same in all the cgses, but ıt became 
eless as th® armaturg current increased From these results the 
awthors conclude that the drop in E M F with large currents 1s 
due to reaction onthe field, but that the change of terminal- 
pressure cannot be all atfıbuted to this cause Transformers, 
it was shown, are powerful controllers of phase, for the primary 
and‘secondary currents are nearly always circulating in opposite 
senses , the phdSe-angle for a 1 to 1 Mordey transformer experi- 
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secondary currentseA, and A, was found tÊ be a linear one, of 
the form P Ap =a + BAs, where P and § are the numbers of 
s 


turns in the primary and second@ty respectively, and g and 8 

constant, a representing the exciting current, and 8 being nearly 

unity, The phase-angle, ¢, between the currents wgs given by 

the equation— bed 
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The results of numerous experiments on 4 transformer of the 
Mordey type, in which coils having different numbers of turns 
were putin pagalel with eachgother, were g@en In some cases 
resistances were put in circuit with the cotls, agd in others one or 
mote of these resistances weie cut out Remarkable interference 
affects were thus produced, for in some gnmbinations fhe volts 
or currents wer additive, whilst in others they were nearly 
differential In connection with the Ferranti effect, expert- 
ments had been made by puttinz a condenser on the terminals 
of the secondary of a transformer, and noting the resulting"in 
creases In pressure, both in the primary and secondary circuits 
The results obtained with a given condenser and approximately 
constant secondary pressure show —(1) That whether the trans- 
formation be up or down, the percentage rise in the secondary 
is greater than that in the primary (2) That these percentage 
rises diminish as the secondary current increases (3) That they e 
imcrease with the ratio of transformation (4) That the ise in 
the secondary may be considerable without that in the primary 
being appreciable (5) That the rise in the secondary stil per- 
sists even when large currents are flowing These facts lead ate 
authors to believe that the ‘‘ Ferrant: effect” 1s due to some kind 
of interaction between the cable condenser and the self-induction 
of the transformer, and that it 1s not only due to armature re- 
actions in the dynamo In the discussion on the paper, Mr 
Swinburne said the character of the “ Ferrant: effect ” had been 
wrongly stated, for he understood Prof Ayrton to say that th® 
pressure between the Ferrant: mams was greater at the London 
end than at Deptford This, he contended, was impossible 
He also said the effects now described, of putting a condenser 
on the secondary of a transformer, and noticing the rise m both 
primary and secondary volts, were due to the waste field of the 
transforme: In large transformers, such as those at Deptford, 
the magnetic leakage was proportionately much lss, and no 
such effects would be noticeable with them Referring to the 
relation between the primary and secondary currents in trans- 
formers, he said it was convenient to look at the primary from 
two points of view, and consider one part of ıt as producing the 
magnetization, and the other as neutralizing the effect of the 
secondary current Mr Mordey described an experiment on 
armature 1eactions 1n alternators, in which one of the armatwe 
coils ofa 50h p machine was lated from the rest and con- 
nected directly to a Cardew voltmeter On varying the load from 
o to the full output (20 amperes), the voltmeter on the isolated 
coil was quite stationary, thus showing that no appreciable 
armature reaction occurred Mr E W Smith remarked that 
the formula connecting the primary and secondary currents holds 
true ove a very wide range, fo. he had experimented on a Kapp 
tiansformer®which gave œ constant and 8 = I for frequencies 
varying from 20 tg 200 Mr Blakesley gave the following 
formula as applying to transformer currents generally, 
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where 7, = 1esistance of secondary, v 1s proportional to the fre- 
quency, # and z the primagy and aefondary turns, and & and g 
are constants depending on the disposition of the 1ron This 
formula he found to very nearly represent Ferrari’s results, and 
he hoped otheis would test its app#icabtlity to various types of 
transformeis He believed himself to be the first yho carried 
out an interference experiment, when he put a condenser in 
parallel with an mductive coil six years ago He mentioned the 
matter now, because that arrangement had been put forward by 
My Glazebrook in explanation of the “ Ferranti effect” Mr 
Glazebiook, however, hag made an, error in stating that under 
certain conditions one of the turrents may become infintte Dr 
Thompson thought the word interfesence had been@used #n a 
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its ordinary usage m optics, and 
asked for an authoryative definition of its meaning in the 
paper under discussion The experiments on the alternating 
aic he considered very remarkable, as well as those on the 
dynamo, which gives various terminal pressures when its E M F 
and current were the same, bu®the external circuit of different 
character ~ Prof Ayrton ported out that the measurements on 
the rise of vplts hy putting on condensers, mentioned in she 
paper, wert not strictly analogous to tlfose made by Mr Ferranti, 

e for hş were made by pilot transformers, one placed Between 
th primary terminals of the Deptford transformer, and the 
other on the secondary of the Lond@ transformer , wheteas ın 
the cases ngw breught forward theevolts measured were those 
at the primary and secondary of the same transformer On the 
subject of arc lamps, he said that Messrs Kolkhorst, Thornton, 
and Weekes, who riade the experiments, found thet great lag 
only occurred when fhe carbons were bad and the atc hissing 
If the apparent and the true power spent ın such an arc were 
measured, *a great differgnce existed between them Dr Hop- 
kingon, he said, had shown that this might be qpected, if the 
arc*had a constant back E M F which changed sign with the 
direction of the current —A paper on the theory of dissociation 
into 1@ns and its consequences, by Prof S U Pickering, F RS, 
and another on some points 1n electrolysis, by Mr J Swinburne, 
were postponed 
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somewhat different sense fem 


Entomological Society, March 4 —The Right Hon Lord 
Walsingham, F ReS , Vice-President, m the char —Mr F P 
Pascoe exhibited, and made remarks on, a curious Coleopterous 
lafva, with a case somewhat resembling that of the Lepidopterous 
genus Psyche, which was found at the Theatre of Bacchus, 
Athens —Mr J W Douglas sent for exhibition specimens of 


. ee egyptiaca, which, through the kindness of Mr A D 


g 


ichftl, he had received from Alexandria on January 19 last 
It Was stated that in travelling most of them had become loose, 
and had lost their waxen appendages , but a few stil] remained 
on the stems of their food plant In connection with this 
subject Mr G H Verrall alluded to a Dipterous parasite of 
feegya from Adelaide—Lestophonous werye, Williston—which 
had been bred from Jeerya purchas, last February —Mr R 
- ,Adkin exhibited a long and interesting series of 77 ¢phena comes 
from various parts of the south of England, Yorkshire, Forres, 
the Isle of Man, the Isle of Lewis, and the north of Ireland 
—Mr G F Hampson exhibited a series of varieties of Plothera 
frovttahs, Walk , which was the only species in the genus, and 
confined to Ceylon. He said that the varied forms of this 
species had been described under twenty-one different names by 
Walker, Felder, and Moore —Mr F Merrifield showed a num- 
ber of specimens of Selema 2llustrarta, of three different stocks, 
proving that the spring brood of this species, which passed the 
winter 1m the pupal stage, was, like the summer pupa, materially 
affected ın colouring by the temperature to which the pupa had 
been exposed ın its later stages He thought this fact, coupled 
with simular results ascertamed with respect to the single-brooded 
Ennomos autumnaria, mdicated that the operating cause was one 
of wide general application Captain Elwes said that ın his expe- 
rience in many parts of the Palgarctic region, where there was 
a combination of heat and moisture, all the commoner species of 
Lepidoptera occurring 1n this country attained a larger size and 
a greater brilliancy of colouring than in colder and drier regions , 
and he referred to such species, amongst others, as Pres israsstce 
and Argynms paphet The discussion was continued by Mr 
Jacoby, Mr Fenn, and others —Mr H Fletcher ex- 
hibited a long series of Zygena lomce: æ from York, and Zygena 
Jjiipendme from Shoreham, Sussex, also a senes of hybrids 
obtained by crossing these two species He stated that the eggs 
obtamed from these hybrids were®all infeitile Lord Walsing- 
ham said this latter fact was extremely interesting —Mr F W 
Frohawk exhibited a ving ep&cimen of an ichneumon which 
had just emerged from a chrysalis of Pagelio taunus —Mr C J 
Gahan ealubited a number of species belonging to the genera 
Lema and Diabrotica, and read a paper on them, entitled “On 
mimetic resemblances between species of the Coleopterous genera 
Lema and Diabrotica ” Lord Walsingham, Mr Jacoby, Colonel 
Swimhoe, and Mr Champion took part in the discussion which 
ensued 


Chemical Society, March 5—Dr WJ Russell, FRS, 
President, ın the chair —The following papers were read — 
Crystalline foren of the calciun@® salt of, optically active glyceric 
acid, by A B Tutton This paper presents the results of a 
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by the Piwumococcus of Fnedlander, by P F Frankland, A 
Stanley, and W Frew ,Bneger has pofhteq out that this 
micro-orgamism 1s capable @f fermenfing smtable solution§ of © 
glucose and cane-sugar. The aughors have confirmed Brieger’s 
observations, and have found that*the organism also fermerfs 
maltose, milk-sugar, raffinose, dextrin, and mannitol, but not 
dulcitol The fermentations of glucose and mannitol were spe- 
cially studied The products are, m each case, ethyl alcohol, 
acetic acid, generally a little formic acid, and a trace of succinic 
acid, carbon dioxide, and hydrogen The glucose 1s less readily 
attacked than mannitol and cane-sugar, and both are only par- 
tially fermented uantitative results of the produ®is of 
fermentation are given For mannitol, the several products 
are in very close a@cord withethe molecular proportions—~ 
9C,H,O 4C,.H,O, mCO, 8H, —The volumetric estimation 
of tellurium, Part 2, by B Brauner When a solution of tel- 
lurium dioxide in sulphuric acid 1s titrated with permanganate, 
the following mterchange occurs — > 
2KMnO, + 4H,SO, + 4TeO, = K,SO, + Mn.(SO,.)3 
o + 4H,0 + 4TeO, 
The manganie salt ıs destroyed with decinormal ferrous sulphate 
or oxalic acid, and the, permanganate is added 1n seight excess 
The quantity of tellurium dioxide gs calgulMed from the volume 
of permanganate used, zzzzus that corresponding to the amgunt 
of ferrous salt or oxalic acid added, as if the following action 
had taken place — 
2KMnO, + 3H,SO, + 5TeOQ, = KSO, + 2MnSO, + 3H,O °¢ 
+ 5TeO;. 
The result 1s greater by I per cent than that calculated, owing 
to the evolution of some oxygen In alkaline solution, the 
change which takes place is 
2KMnO, + 3TeO, =2K,0 + 2MnO, + 3TeO, 
Excess of sulphuric acid 1s added, and oxalic acid used for re- 
titration , the results are o 35 per cent too high —Chloro- and © 
bromo-dertvatives of naphthol and naphthylamine, by H E. 
Armstrong and E C Rossiter The preparation of 1 4- 
dichloro-8-naphthol and 1 4 4/-trichloro-8-naphthol 1s de- 
scribed The latter melts at 157°-158°, its acetyl derivative 
at 129° i-chloro-, I 3- and 1 4 dichloro, and r 
and I 4 4/trichloro-8-naphthol are all sulphonated with 
great ease, and yield derivativesof ı 3°- (Schaefer’s) 8-naphthol- 
sulphonic acid Whereas 3’ 1!-dibromo- and bromochloro-8- 
naphthol—in which the position occupied by the sulpho-group 
m Schaefer’s acid 1s occupied by bromine—are sulphonated less 
readily Bromochloro- and dibromo-8 naphthol yfeld, on 
oxidation, I 3 4-bromophthalic acid , and the bromochloro- 
8-naphthol, when distilled with PC),, gives 1 2 3’-trichloro- 
naphthalene as one of its products The authors find that, 
contrary to Smith’s statement, the preparation of tetrabromo- 
napththol is attended with considerable difficulty The product ° 
of the action of excess of bromine on -naphthol consists 
chiefly of tribromonaphthol Nearly all the chloro- and bromo- 
derivatives of 8-naphthol yield quinone derivatives when sub- 
mitted to the action of nitric ecid The final product of the 
action of nitric acid 1s a phthalic acid Alkaline permanganate 
gives a series of oxidation products for example, the®main 
product of its action on dibromo-8-naphthol 1s the acid, 


CHCOOH ° e 
CBK 7O e , which, on disullatiog, yields bromo- 
phthalide ° 


e 
Linnean Society, March 5 —Rrof Stewart, President, m 
the char —Mr D, Morris exhibited aadwart species of Threnax 
which he found growing plentifully ın the Island of Anguilla, 
West Indies, and which was apparently undescribed —Mr T 
Christy exhibited the *fruit of some*undetermjned spectes of 
plant which had been introduced into commerce by the name of e 
Monchona, but the ongin of which had not been ascertained —~ 
Mr J E Harting exhibited several instamtane8us photographs 
(taken by Mr W St Quintin in Yorkshire) of a livin 
Grem Bustard (Ors t@da), and gave a brief account of the” 
recent visitation of several of these birds to Englan® Between 
December 9 and February 5 no feweg than seven had been shot, in 
| Norfolk, Suffollg Essex, Sussex, Hagts, Wilts, and Carmarthen- 
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complete crystallogfaphical investigation of theecaleium salt, a 
Ca(C3H;Ou)a, 2H,O, of the optically active (dextro-rotatéry) 

form of glyceric acid described by Frankland and Frew The — 
crystals are monoclinic,nd are hemihedral The rgtio of the 
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shige or belalf of Miss E Barton, Dr D H Scott gave the 
substance of a paper communicated by her, and entitled a 
morphological and systematic account gf the fucaceous genus 
Turbinarit —Mr George Murray described some new species 
of Caulerpa, with observations on the fosition of the ggnus_ In 
elucidation of this paper Mı E M Holmes exhibited a large 
senas of specifiens, showing the ecxtreme variabihty of the 
species of seaweeds which had been referred to this genus —A 
paper was then read by Dr Joli Lowe, on the specific identity 
of two forms of parasitic Crustacea, L&rneonema spi atta,Sowerby, 
and L eucrastcholz, Turton, the only two of the genus which 
had been hitherto recognized m Britam <A third species 
had been described by Dr Salter (Ann Nat Hist , 1850, p 56); 
from the eye of the herring, and to this he gave the name of 
L Bardu, but his figures show clearly that they were drawn 
from maperfect specimens of Z sfratta, which had been forcibly 
removed from the fish’s eye, leaving the head behind The 
parasites in question had only been found qa the sprat, herring, 
and anchovy, å 


Royal Meteorological Society, March 18 —Dr C T Wil- 
hams, Vice-President, 1n the chau —Mr G J Symons, F R.S, 
read a paper on the history of rain gauges It appears that Sir 
Christopher Wren, in 1663, designed not only the first ram-gauge, 
but also the first recording gauge, although theinstrument was not 
constructed till 1670 e earhest known records of rainfall were 
made at the following places Paris, 1668 Townley, in Lan- 
cashire, 1677, Zurik, 1708, and Londonderry, r711 Mr 
Symons gave a very full &ccouft of the various patterns of ram- 
gauges, and in most instances pomted out the merits or defects 
of each --Mr A W Clayden showed, on the screen, a number 

. of interesting transparencies of photographs of clouds, ngntmng- 
flashes, and other meteorological phenomena —-The meeting 
was adjourned at 8 30 ın order to allow the Fellows to inspect 
thee exhibition of rain-gauges, evaporation gauges, and new 
instfuments, which had been arranged in the rooms of the 
Institution of Civil Engineers 


Paris 

e Academy of Sciences, March 16 —M Duchartre ın the 
chair —Determmation of the constant of aberration,*by MM 
Loewy and Puiseux (See Our Astronomical Column.)—On the 
equilibrium of fluid dielectrics m an electric field, by M H. 
Pomearé —On the different manifestations of phosphorescence 
of mmerals under the influence of light and heat, by M Henn 
Becquerel. The phosphoroscope contrived by the father of the 
author of this paper for the mvestigation of phosphorescence 
as well known M H Becquerel has placed various specimens 
and varieties of fluor-spar mm the phosphoroscope, and has ob- 
served the spectra they emit when illuminated by the electric 
spark or subjected to heat A number of lummous bands are 
seen under ethe” condition, and the wave-lengths of these have 
been determmed Chlorophane was one of the most interesting 
bodies exammed In rotating the disks @f the phosphoroscope 
with increasing velocity, this substance emitted light of different 
tints, which tints corresponded to the appearance of bands of 
different refrangibilities in the emussion spectrum For a very 
slow movement of the disks the spectrum extended from aboat 
A543 to A478 with a maximum from about A531 to A497. On 
more rapid rotation, bands appeaged at wave-lengths 557, 592, 
606, and 492-478 , afterwards, the velocity increasing, a band 
appeared at A542, and this became more brilliant than any of the 
others, whilst the maximum at 531-497 was replaced by a band 
at 492-478 Similar yarrationggvere observed when chlorophane 
and other varieties of fluor-spar were subjgcted to changes of 
temperatgre One of the conclusions deduced from the results 
oBtained 1s that the different spectra given by the same body are 
due to thè presence in the body of different substances which 
form definite compougds un@er certain conditions of lumina- 
tion and temperature —On%: new rhethod for the determination 
of critical temperatures and pressures, and in particular, the 
critical temperatures and pressures of water, by MM L Cail- 
letet ahd E Colardeau “he determination of the critical tem- 

perature of water 1s extremely difficult by ordmary methods, 
because the tubes of glass burst under the enormous pressures 
required The author$ have devised a method which permits 
{ge experiment to be made without observation of the dis&ppgar- 
ance of the terminal surface of the liquid® The method not only 
gives the crifical temperature but also the critical pressure, and 
the curve of tensions of the saturated vapour of the lhquid up to 
the critical pomt The mafometer used for the Yleterminations 
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of the high pressures necessary reggsters up to 400 Streospheres, 
and 1s installed the Eiffel Tower Wo «esults are as yet 
given —On the fossils found at Gourbesville by M de Lap- 
parent, by M Albert Gaudry Asa complementary note to a 
previous one, M Gaudry states that he has discovered the 
teeth of Paleothertum magnum, Mastodon angustidens, Carcha- 
rodon, and others, in the Gourbesville conglomerate -Effect of 
col@ on marine fishes, by M A F Marion. ,The guthor gives 
some observations made at Provence on the resistance 8f certain 
species of fish to severe cold —On the application of M. Lie’s 
groups, by M L Autonne —,Graphica? method fore the dete- 
mination of the relative valu€s of the force of gravity ın different 
places, by M Alphonse Berget One of the asranggments pro- 
posed consists of a pendulum carrying a gmall lens which con- 
centrates the light fiom a lamp upon a movable sensitized film 
A continuons,esinuous curse 1s thus obtanfed , which may be 
compared With that given by a standard pepdulum at Paris or 
some other centre —On the degree of complexity of gasgous 

molecules, by M Marcel Brilloum —On the transformatiéns 
which accompany the carburation of iron by diamond, by M 
F Osmond Some:experiments which are described show—€r) 
that diamond itself is not cemented by iron, but first undergoes, 
from contact with this metal, a molecular transformation which 
renders it capable of cementation, (2) that the diffusion of 
carbon ın iron has for a corollary a diffusion of the 1ron in the 
transformed diamond —On the formation of coloured lacs, by 
M Léo Vignon —Researches on the dispersion ım organic 
compounds (ethers), by MM P Barbier And L. Roux — 
On the ptomaines, by M C&chsner de Coninck —Influence 
exercised by the extractive matters on the alcohol ın spints, by 
M Ch Blarez—On the toxicity of the soluble products of 
tuberculous cultures, by MM J Héricourt and Charles Richet 
A healthy rabbit was not affected by an injection of woe 
grammes of the lymph, but died when the dose was increased 
to three grammes A rabbit suffering from tubercle, but other- 
wise healthy, was killed im forty-eight hours with a dose of 
about the eighth part of the latter It would therefore appear 
that much care should be taken in admimstering Dr Koch’s 
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EXTERMINATION 7 


XTERMINATION 1s a process which has attracted 
far less attentian from naturalists than ıt deserves 
e Signifying’ hterally a driving otfwof bounds, ıt may M some 
“cases indjcateethat in certain parts of the range of a 
species, whether plant or animal, that species may have 
ceased to exist, Boyever abundgnt it may remain else- 
where , while in other cases, especially if the species have 
but,a limited distfibution, it easily becomes equivalent to 
extirpatidn The older school of zoologists $ seems hardly 
toehave contemplated the possibility of a whole species 
becoming extinct within the period since man appeared 
upontearth, or to have supposed that a species could by 
human efforts be utterly swept away. We have but to 
look back into the days before Duncan and Broderip and 
Strickland wrote upon the Dodo to learn that this was so 
There were zodlogists of estabhshed reputation who 
deubted whether such a creature had lived, because they 
could not find that it still existed , while there were others 
of no inferior rank who were prepared to believe in the 
tally of its scanty remains, but only because, in the pro- 
found ignorance of the facts of the geographical distribu- 
tion of animals that then prevatled, they were always 
expecting that ıt would turn up again as the inhabitant of 
some hitherto undiscovered country Neither class was 
prepared to admit that the Dodo, or indeed any other 
< species of animal, had flourished within a comparatively 
few years, and had somehow or other since become extinct 
through the direct or indirect agency of man, 

We now know better , but far be it from us to blame our 
predecessors for not®*knowing what they could not pos- 
sibly have known Indeed there was much to be said in 
support of the view they took They knew how that by 
many nations war had been declared for centuries against 
this, that, or the other animal, which notwithstanding 
maintained its existence There was the notorious case 
of the Wolf The caput lupins had passed into a pro- 
verb in every European language, and yet there was 
scarcely a country on the Continent m which Wolves did 
not defy the price set on ther heads, and persistently 
carry on their retaliations, ravaging flocks and herds, and 
even at times mangling or destroying men, women, and 
children This is still true Thou gh extir tee in the 
United Kingdom, the Wolf 1s a found throughout 
Europe, except in the Netherlands, an artificial country— 


° 
X won from the raging deep 
By diligence = 


© 
and hable to be overwhelmed by its waves on any inter- 
mission of watchfulness—and Denmark, consisting of a 
peninsula and several islands, ın which effectual methods 


vy of destruction*®could be easily employed That these 


methods were rather indirect than direct 1s pretty plain 
from what we know of its extirpation in Great Britain 
and Ireland It was effected much more by the gradual 
curtailment of and inroads upon tHe forests which grew 
on so mueh ofur soil, than Sy the doing to death of this 
or that individual of the species who made its presence 


NO: 1118, vols 43] °° 





s + 
$ goss 
oe x Ka 
7 r, 
known Direct persecution hardly reached the rébfers — 


of the folds 
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With therr long gallop, which can tire 
* The hound’s deep hate, and hunter's fire, 


the power they possessed of covering ast distances, so ° 
that the marauder of the nigle was far distant from the 
scene of its depredations before they were discovered 
in the morning, was enough to baffle successful ‘pursuit 
When its haunts were invaded by the axe and the plough, 
it was easily traced to its lair, and the use of firearms 
soon completed the business , but so long as it could he 
unde the greenwoogl tree, ıt could safely snarl m scorn 
of Acts of Parliament passed for its extirpation 
e 

In nearly the same tones could we write of the Birds- 
of-prey, and those which are detrimental to crops of 
grain or fruit For centuries past war has been almost 
incessantly waged against Kites and Crows} and hoc genus 
omne In this cyintry the Accipztres have at last pretty 
well succumbed to persecution, carrying the harmless 
Owls in their train » but ıt has taken years to Dring about 
this almost entire destruction, aftd we may safely say 
that without the system which places almost every wood 
under the guardianship of one or more gentlemen in 
velveteen, just as every shrubbery 1s under that of a ° 
gardener, this extermination would not have been effected 
The Crow-kind would have undergone the same fatg— 
indeed, the king of their race has practically met 1t—but 
for a divided opinion among farmers as to the agrı- 
cultural utility of some of the species, aided by the 
delusion which in some quarters obtains that Rook- ® 
shooting (notwithstanding the example set by Mr Winkle) 
1s a sportsmanlike recreation, and therefore that Rooks 
should be reserved for slaughter ın a peculiar way The 
effective cunning of the two lower forms of Corvzde, 
though not proof against the temptation of a poisoned 
egg, just enables them to maintain a position as denizens, 

Conversely, human efforts often fail signally when they 
try to continue the existence of a species Confinjng our- 
selves for the present to our own island, there 1s an 
ancient Act of Parhament (25 Hen VIII, cap 1r) well 
known, and still, wé believe, in force in England and 
Wales, prohibiting, under what was then a heavy penalty, e 
the taking of the eggs of certain Birds, of which six kinds 
are expressly named Despite this protecting law, four 
of these six have long since ceased to breed in this country, 
and the reason 1s plain Tey have been exterminated 
by the agricultural improvements ghat have changed the 
face, nay, the substance of the land ın so many parts— 
that 1s to say, they have beef externfinated by human 
means, but means dtting indirectly, and wfthout irgention 
of hurting them To the category of these might easily 
be added many others that hage undergone the same 
fate, 1f ıt were now our objeet to gwe a*°complete account 
of the effects of extermination in the British Islands, for 
it ranges from the Begr to a Butterfly , while 1f we tum to 


other parts of the world we immediately*find such a e 


crowd of examples as would take a volume fo enumerate 
Nobody in New Zealand wished to destroy its Quail, 


which was in some places abundant enough to afford a *- 


good day’s shooting Yet it 1s gone—perishetl by fires 
which were lighted for other pusposes In many British 
colonies the baleful §ffects of what some thirty years ago 
Z 
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wasehighly lauded as “ Acchmatization” by half-informed 
* persons calling themselves naturalists have been felt with 

fearful foree Nearly all the most ifteresting animals of 

New Zealand and Australia will edisappear before the 

ravages of the J/i&telz:d@, so foolishly 1f not wickedly 1n- 
*trodfced to check the great but ofviously transient pest of a 
superabundant population øf Rabbits—-themselves an m- 
considerate importation The Méngoose has been s&t free 
in Jamaica to kill the Rats that spoil the sugar-canes Its 
efféct on the Rats isinappreciable It prefers another kind 
of country anda different food The result ıs the destruc- 
tion of every Turkey-Buzzard’s egg it can find, the 
Turke¥-Buzzard, commonly known ag “John Crow”—a 
species cherished and protected by colonial law for its 
cathaitic character—being & bird that makes its nest 
upon the ground, and ignorant of the danger it thereby 
incurs from the interloper, To the Mongoose is also laid 
the charge of extirpating the peculiar Petrel of the island, 
Gstrelata jamaicensis, which breeds m holes on the 
mountain sides, ana proof of the cme seems hkely 
enough after what Colonel Felden fas told us? of the 
extinction of its c8ngener Œ hesitata, the Diablotin 
in omintica by a species of Opossum, imported with no 
evil intention, so far as is known, into that island 


e  Itmay surprise some persons who imagine that because 


Sea-fowls can and do roam almost ilimitably they are, 
therefore, the safer from danger The fate of the 
Diablotin ıs proof to the contrary No birds possess 
the “homing” influence more strongly than Petrels, and 
of many species the home isa narrowone The Diablotin 


e has been known to wander to Long-Island Sound, the 


English Channel, the county of Norfolk, and even to 
Hungary, but its only home was in the Islands of 
Domunica and Guadeloupe, and in each it has apparently 
become extinct In the early days of the colonization of 
the Bermudas, another species of Petrel, then and there 
known as the Cahow, which was presumably the Puffinus 
audubont, was so abundant, upon at least some of the 
islands, that many of the settlers being at the time 
(between 1612 and 1615) suffering from famine and sick- 
ness, they were set ashore there by the Governor that 
they might feed on these birds They did so, and nearly 


e extirpated the species,so that a few years later (1616-1619) 


a succeeding Governor issued “a Proclamation against the 
spole of Cahowes, but ıt came too late, for they were 
most destroyed before”? They never recovered their 
numbers, and when in 1849 $1r John Oıde landed on the 
onlyisland where the Cahow was reported still to exist, 
he found it represented by but two adults, a down-clad 
nestling, and an egg!3 Wether the species yet maintains 
itself there 1s #nknown ° 
* We anave been led to make these remarks ın conse- 
quence of the award, announced at the last general 
meeting of the Zbological Society, as already stated ın 
our columns, of two of its silver medals to as many 
recpients, in recognition of the lgng-continued and suc- 
cessful effofts made by members of their respective 
families for. more than one generation to protect fiom 
extermination onf of the most 1emaikable species of our 
ry e 


e 
2? Transactions of the Norfolk and Norwieh Naturalists’ Society vol v 


24 
2 See Lefroy’s “Memorials of the Discovery and Early Settlement of the 
Bermudas or Somers Islands,” @ol 1 pp 76, 137 
3 Jones's “ The Naturalist @ Bermuda,” p 96 


NO 1118, VOL. 43] 


bs . 


NATURE 


i » 


e [APRIL 2, 1891 








. e 

native birds This species, theeGreat Skua, seems never 
to have had mre than three breed@ng“stations ın the 
British Islands, and all of them situated ın Shetland 
where ıt ıs known familiarly ag the “Bonxie” On one 
of these stations, Roeness Hill (commonly called Rona’s 
El), in Mainland, it ıs said to have been exterminated 
some fifteen or twenty yéars ago On each of*the others 
1t has been preserved—in the case. of Foula, the most 
westerly of the group, ang in that of Unst, ‘the mo8t 
northerly—-by the exertions of the late Dg Robert Scott 
and of the late Dr Laurence Edmoydston respectively 
Though ıt has pleased some ornithological writers to give 
this bird éĥe name of fhe “Common” Skua, the fact 
only shows how little they knew about *it and its rarity. 
Widely ranging at other times of thg year, in the*breedmg 
season it has But three resorts in the North Atlantic, agd, 
though represented by other species in other parts of 
the globe, this is strictly a North Atlantic bird «The 
first of these resorts is in the Shetlands, as just 
stated, the second is in the Faeroes, where it was once 
fairly numerous, but latterly has been “ mimshed and 
brought low”—since in 1872 a good observer computed 
the number upon all the islands ın the group to ke 
about thirty pans, the third is in Iceland, where ıt 
seems to breed sporadically but not numerously along 
the southern shore, but is more abundant on the Weste 
man Islands Its existence, therefore, 1s exposed to much 
hazard, and if ıt 1s to survive in Shetland it will have to 
be protected The protection afforded by the gentlemen 
above-named has saved it hitherto, and the recognition 
of their service to science thereby will be hailed, we*are 


sure, by all as a graceful act on the part of the Zoological, 


Society True it is that the recognition 1s posthumous, 
and that the reward goes to the successors of the real 
benefactors, but the good effect of their example shbuld 
not on that account be the less Madals are struck and 
bestowed for preservation by posterity, and we trust that 
a long line of each of the families of Scott and Edmond- 
ston will look back with gratification on these memorials 
of good action on the part of their predecessors We 
also congratulate the Zoological Society, the foremost of its 
kind ın the world, on its discrimination as being the first 
to reward a service of this kind, and thereby to recognize 
the importance of attempting to ward off the dire effects 
of the process of exterminafion 





PSYCHOLOGY IN AMERICA 


Outlines of Phys:otogical Psychology A Text-book of 
Mental Scrence for Acadenues and Colleges By George 
Trumbull Ladd, Professor of Philosophy in vale Uni- 
versity (London Ldħgmans, 1891 ) 

The Principles of Bsycholagy By Wilham James, Pro- 
fessor of Psychology m Harvard University 2 Vols 
(London Macmillan, 1890) 


HILE the “ Outlines of Physiologigal Psychology” 

is not a mere abiidgment of Prof Ladd’s larger 

work, entitled “Elements of Physiological Psychology,” 
it is cast on the same general lines, and has a simular 
object in viw At the time of its appearance, we hoticed 
at some length (NATURE, yol xxxvi p. 290) the longer 
and more elaboratt treatise This 1eligves ‘us of any 
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necessity for sayng mor than a few words of commenda- 
tion and criticism of the later and shorter work In it 
will be found a careful and accurate description of the 
results which have been®reached through the expgri= 
mental fnd physiological study of those neural processes 
which are gegarded as the corr@ates of mental phcho- 
mena hat ıs known of the neural processes, atid what 
isyutferablg concerning their psychical concomitants, are 
clearly ana fairly presented , arf concerning this part of 
Prof Ladd’s w8rk we have natght to offer but praise of 
the impartial consideration of the facts and the judicial 
presentation of theeresults Bet there are dugher and 
more abstract regjons of psychology, where exact correla- 
tio% of pental processes with neural processes is at 
present impossible rom the point of vigw of physio- 
logical psychology these should either be left alone, or 
mdicated as regions in which the nature of the correla- 
tion, If such exist, ıs at present unknown Careful and 
judicious speculation in this region, if duly presented as 
such, 1s fairly admissible But dogmatic assertions, 
positive o1 negative, are an occasion of stumbling to the 
student, and a serious dereliction of duty on the part of 
tht teacher When Prof Ladd says that “a thorough 
analysis of mental life discloses other forms of activity 
than, those properly called sensory motor,” he 1s well 
Withift his province , but when he proceeds to lay ıt 
down “that these forms not only do not find thei full 
explanation ın the changing state of the brain, but are 
not even conceivable as correlated with such states,” he 
1s byilding too confidently on his ignorance It 1s note- 
worthy that, where our ignorance concerns a conclusion 
which he rejects, the conclusion 1s said to be “incon- 
ceivable”, but where ıt concerns'a conclusion which 
he agcepts (as in the case of the causal connection be- 
tween the mind and the body as distinct entities), it 1s 
called a “ mystery,” and we are gravely admonished that 
“because of 1ts mystery it 1s no less to be acknowledged 
asa fact” What is here spoken of as a “fact” is one 
solution out of several of one of the most difficult philo- 
sopluical problems Just where the scientific spirit, as 
opposed to that which 1s the outcome of other considera- 
tions, demands increased cautién and modesty, since the 
grounds of perceptual verification are far distant, and 
since investigators of admitted knowledge, insight, and 
fairmindedness have reached other conclusions, Prof 
_ Ladd assumes a dogmatic tone, which seems to us a 
serious error in an otherwise excellent work d 
. o e 
In his “ Principles of Psychology,” Prof James presents 
us with 4 work of unusual ability and power His sturdy 
mdividuahty, hfs keen insight, his wide range of learning 
e 
and culture render him especially fitted for the task 
which he has undertaken „fhs pages abound in pithy 
epigrams, and observations which indicate that the author 
is a keen student of the indgvidualities as well as the 
generalities of human thought and conduct His style 1s 
at once lucid and flowing Not a little of the matter 
which he has embodied in his pages has seen the light 
before in periodical publications , and this it 1s, perhaps, 
that has led to one of the defeats we, fing in Ias work It 
istoolong It many parts it would be rendered better 
and more*effegfive by wise and judieious condensation 
After reading a hgmetred and fifty pages on the percep- 
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tion of space, or a hundred and ten on the consciousness „ «s-am 


of self, one wishes that the author had seen fit to give us 
the essence of his thougltt in one-third of the space 
Some of*the longer quotations might go, or be consider- 
ably curtailed In vey of futwre editidns, we would 
counsel Prof James to make,experiments on the follow- 
ing lines to read ten pages ofer night, sleep ove: thefh, 
and condense them to five on the following mornmg 
We believe his work will thus gain ın power what it loses 
in bulk 

The method of arrangement of the subject-matter 1s 
somewhat peculiar and not altogether satisfactory ¢ Per- 
ception, with which 80 much of our dailylife 1s concerned, 
should have an earlier place, and the chapters on the 
stream of thought &nd the consciousness of self, with 
those on the automaton theory and the mind-stuff theory, 
might well have been deferred till towards the close of 
the treatise This is, however, a matter of no great 
importance, sinces the work 1s presemably not intended 
fo. those who come fresh to the subject of psychology 
with no previous @cquaintance witheits methods and 
results, and every author of ah advanced text-book pas 
a perfect right to develop the subject as seemeth to him 
best 

It is obviously impossible in the space at our command 
to attempt anything hke an analysis or detailed criticism 
of a work of well-nigh 1400 pages of closely-printed 
matter Easy and pleasant would it be to dwell on the 
many arguments and passages which seem to us wholly 
satisfactory—which are, that 1s to say, in conformity with 
our own views We think ıt better, however, to indicate 
some of the points in which we find Prof James’s treat- 
ment less satisfactory 

The description and definition of “perception” is on 
the whole excellent It ıs clearly seen and enunciated 
that while part of what we perceive comes through the 
senses from the object before us, another part, and it may 
be the larger part, always comes, in Lazarus’s phrase, 
out of our own head The fact, also, that a puree sensa- 
tion is an abstraction—that ıt answers to the presentative 
as isolated fiom the representative elements which the 
analysis of percepts discloses—is shown and insisted on 
So far good But the distinction thus satisfactorily laid 
down is not steadily adhered to An hallucination is 
called “as good and true a sezsatzoz as 1f there were a 
real object” In the chagter on the perception of 
space we read in one place “ When we speak of the 
relation of direction of two points toward each othe’, we 
mean simply the sessateon of the line that joins the two 
points together ,” gnd again, “rightness, and leftness, 
upness and downness, are pure sensatzons,” But Purthere 
on we find it stated that “for the distance between the 
‘here’ and the ‘there’ to be felt,*the entire intervening 
space must be its@if an object of perception ” Again, in 
the chapter on sensation we find it written “ And though 
our sensations cannot%o analyze and talk of sthemseltes, 
yet at their very first appearance, quite as much as at any 
later date, are they cognizant of all thoge qualities which 
we end by extracting, and concetving under the names 
‘ objectivity,’ ‘ exteriority,’ and ‘extent’” n 

Now we venture to think that there is ın all this a 
good deal of confusion, 1f not of thpught at Jeast of state- 


ment, though %e mest bear in mind Prof James’s view 
° ° 
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== _ thé “the words ‘sensation’ and ‘perception’ do not 
carry very definitely discriminated meanings in popular 
speech, aid in Psychology also their meanings run Into 
each other” A line, as such, ış nôt ati object of abstract 
e Sengation buteof perception, Rughtness and leftness are 
concepts , and the practical right and left or up and down 
which we observe in daily*ekpenience are the outcome of 
the perceptual process, are part of the perceived relations 
between sensations, and are not themselves sensations 
* This Prof James himself practically admits when he 
tells us that “the fuller of relations an object 1s, the 
more jit 1s something classed, Jocated, measured, com- 
pared, assigned te a function, &c , the more unreservedly 
do we call the state of minda perceptaon” The title of 
the chapter on “ The Perception of Space” is a misnomer 
Space ıs a concept, not a percept what we perceive is 
extension and distance, or rather that objects are ex- 
tended and distant, out of which by abstraction thought 
° reaches the concepyon of space Thg same ıs true of 
time what we perceive is duration, or rather that pheno- 
mena are &nduring, and from this Aur thought rises to 
the conception of tin lis confusion of terms makes 
Prot James’s discussion of space (in which he strives to 
establish an original sezsatzon of space), and those parts 
of his chapter on sensation, in which he runs a tilt against 
the doctrine of “eccentric projection,” rather difficult 
réading With regard to the former question his con- 
tention, unless we misunderstand its essence, seems to 
come to this—that in our given perception of external 
things there are special relations of extent, direction, and 
* distance, which are swe generis, and behind or beyond 
which we cannot get m the process of analysis If this 
represent the core of his argument, we consider 1t sound , 
while, at the same time, we deny the sensation of space 
With regard to “projection,” again, the whole question 
seems to us to depend very much upon our definition of 
terms Few will be hkely to deny the fact that, in the 
immediate perception of adult life, the objects which we 
see arẹ given to consciousness as external tous We 
then proceed to analyze And in our analysis we reach 
sensations, and the relations in which sensations he to 
one another. The sensations are pure abstractions. 
e they have been abstracted from their normal relation- 
ships, their outness ıs part of their relationship , there- 
fore gud sensations they have no outness Moreover, 
analysis discloses, or seems t disclose, that conscious- 
ness, whether sensational or * relational, is a concomitant 
of c@rtain neural vibragions in the cerebral cortex And 
the question arises, How does the consciousness accom- 
panying these mofecular Processes m the brain give us 
fhe ouftness of the object of perception ? The answer 
‘ seems go us to be that certain of these neural processes 
are directly symbolic ofethis outness The question thus 
shifts to one of origin 2 How have these neural processes 
come to be symbolic of outness? Prof James himself 
m tells us, ın italics, that “every pereeption 1s an acquired 
e perception.” How, then, has the perception of outness 
been acquires? Whether we believe in use-nheritance, 
or, with Prof James, rely on the selection of chance 
~? variations, the question 1s a valid afd not an idle one 
Prof ames is insistent, as against the crude Asso- 
ciationalists, that a compounded 1dea 1s a pew psychic fact 


to which the separate ideas stand 18 the®relation, not of H 
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constituents, but of occasions d production. He denies, 
and in our opinion rightly denies, thaf we can explain the 
constitution of the higher mental states by viewing them 
4s identical with the lower onas merely summed together. 
Nd more can we do so than we can explain he con- 
stiftition of grey nervegmatter as identical with cetan 
material atoms merely summed together In dach case 
the nature of the summation 1s determined by the fixed 
laws of the constitution of thoughts and things Whether ° 
we have any right to say*more than this, fromẹthe scien- * 
tific standpoint, 1s open to question e 

An interesging chapteg 1s devoted go mstinct In Prof 
James’s a€ceptation of the term, instipct means mnate 
impulse, or what we have elsewhere termed mpate 
capacity for response in action, as @pposed to any special 
and more or less definite manifestation of this impulse , 
performed without intelligence and without practice 
We question whether this wide extension of the fitld of 
instinctis advisable In any case, it 1s ın opposition to 
the tendency of recent thought on the subject 

In the last chapter there 1s an mteresting and able 
discussion of the range and I:mits of experience We 
propose merely to indicate the nature of the problem, asd 
to refer our readers to Prof James’s work for his in- 
genious treatment of it The modes of external noumenal 
existence are represented in the mind of man in ment 
symbolism. Whether the products of this mental sym- * 
bolism in any sense resemble the noumena symbolized 1s 
wholly immaterial and altogether beside the question 
To us it appears that the only phenomenal which cag be 
colorably supposed to resemble the noumenal is that 
which we designate sequence By Prof James both time * , 
and space ate so regarded “The tıme- and space-rela- 
tions between things,” he says, “ do stamp copies of them- 
selves within” If we are mght in understanding him to 
contend that our ideas of concrete*thing$ in any sense 
resemble their noumena, we altogether disagree with him, 
But this as we said, 1s immaterial 

Now, experience may be described as the adjustment 
of the symbolism for the practical purposes of life and 
thought. Andina series of organic beings this adjust- 
ment may be developed®and perfected, either by the ą' 
inheritance of individual increments of adjustment (use- 
inheritance), or by the elimipation of failures ın adjustment , 
(natural selection), or by both combined We may therefore 
speak of (1) experience as developed through use-inherit- 
ance, @nd (2) experience as developed by natural selection 
Some peoplewould have us restrict the term to the former 
category, which appears to us somewhat unsatisfactory 
The more satisfactory plan 1s to distinguish between. 
experience as a guide, determining what*varieties spon- , 
taneously arising shall sufvive, and experience as a source 
of origin If use-inheritangé be disproved, experience as 
a source of origin goes by the board But at the same 
time we may quite legitimately say that ıt 1s by experience 
that our mental symbolism has been moulded For origin 
we are then thrown back either upon accflental variation, 
(which 1s but a phrasal cloak for our ignorance), or upon 
the view that psychical development has obeyed certain 
fixed laws of our, emental being, just as a crystal 1s deve- 
loped in accordance ‘with certain fixed laws of physical 


being . % . 
When we have to, deal, not with pescęptúal symbolism, 
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where verificatiqn 1g with easy range, but with concep- 
tual symbolism, the moulding by experience 1s indirect 
Hence,the divergent theories of things, ethical types, and 
zesthetic standards ProfeJames stoutly maintains that 
with these experience has had little or nothing to fo 
And he 1g so far-right in that they rose to the clouds ¢or, 
af ıt sound better, the empyrean) of conception, fgom the 
said (ze yerifiable) ground of experience, and can only 

*be tested in so far as their coyfclusions can be Brought 
down to tae safne practical anê mundane sphere For 
the rest, as we hav@ elsewhere suggested, our theories of 
things and mtefpretations of gature are gybject to a 
process of elimingtion through mcongruity, whereby con- 
ceptions incongruous with any individual system of mental 
symbolism strive in®vain to enter therein, and become 


_ ain aa 


We have presented this question rather as it had formu- 
lated itself ın our own mind before we had read Prof 
James’s work, than as it 1s set forth ın his final chapter, 
to which we must now refer our readers And we have 
dwelt upon the „point at some length that our biological 
readers may see the bearing of the use-inheritance ques- 
tfon in the mental field Prof James ıs on the side of 
Weismann, and rejects use-inheritance Our own position 
is that of anti-dogmatism We think use-mnheritance 1s 
still Spon its trial, and we desire to see fair play Mr 
Platt Ball’s valuable discussion does not get down to the 
100t of the question, which 1s really one of the origin of 
variations We want more experimental evidence But 
crugial experiments are hard to devise 

We regard Prof James’s work as an exceedingly 
valuable contribution to psychological literature, and 
trust that in a second edition he will make the index in 
sorge degree worthy of the volumes, the treasures of 
which it at present very inadequately indicates 

d e 
C LLOYD MORGAN 





THE ANNUAL REPORT OF THE UNITED 
STATES GEOLOGICAL SURVEY 
Ninth Annual Report of thg Umted States Geological 
Survey to the Secretary of the Inter:or, 1887-88 By 
J W Powell, Director (Washington, 1889 ) 


A CONSIDERABLE part of this volume 1s occupied 
4 by the reports of the Director and of his principal 
assistants on the progress ın work for the year 1887-88 
Of these reports,several touch upon topics of general 
interest, but as they are more or fess ofa preliminary 
nature, we shall restrict ourselves to a notice, necessarily | 
brief, of the lager and later part of the volume, that con- i 
taining the papers accompany‘ng the official report, The 
first of these, drawn up by Captain C E Dutton, gives | 
a history of the Charleston earthQuake on August 31, 
1886, with a discussion of the observations collected in | 
order to determine the position, depth, and velocity of | 
the shock ‘She memoir begins with three accounts of 
the earthquake, contributed by eye-witnesses The first 
is written in a graphic, perhaps over picturesque style, 
but as 1t was originally composed by one of the staff of a ° 
daily newspaper for public consufption, the roar of the 
young ñon ®% to be expetted, the others are shorter, 
simpler, but*in some respects more valuable At Charles- 
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ton the first and principal shock occurred albut®g 50 Rm. 
At that time the wnter of the popular account was at 
work, as usual, in the office of the Charleston News and 
Courzer,jn a room om the second floor His attention 
was first attracted by a sound, apparently from below, 
which was accompamedeby a pérceptible ‘tremor, much 
as ifa heavily-loaded dray werg passing by For two or 
three Seconds the occurrence excited no surprise or com- 
ment — 

“Then, by swift degrees, or all at once—it ıs difficult 
to say which—the sound deepened in volume, the tremor 
becoming more decided, the ear caught the rattle of 
window-sashes, gas-fixtures, and other movable objegts 
The long roll deepefied and spread intoa@n awful roar that 
seemed to pervadeeat once the troubled earth and the still 
air above andarouned The tremor was now a rude, rapid 
quiver that agitated the whole lofty strong-walled build- 
ing, as though ıt were being shaken—shaken by the hand 
of an immeasurable power , there wgs no intermis- 
sion in the vibration of the mighty subterranean engine 
Fiom the first toahe last ıt was a cgntinuous Jar, adding 
force with every moment, and as it approached and 
reached the climaxeof its manifestation, ıt s@emed for a 
few seconds that no work of hama» h&nds could possibly 
survive the shocks For a second or two it seemed 
that the worst had passed, and that the violent motion 
was subsiding It increased again, and became as severe 
as before The uproar slowly died away in seeming 
distance The earth was still” 


The earthquake also was very severe at Summerville, 
a village 22 miles to the north-west, where some slight 
preliminary shocks had been felt on August 27 and 28, 
which, however, were not perceived at Charleston Other 
shocks occurred at Charleston during the month follow- 
ing, but fortunately none were severe But the devas- 
tation caused by the great shock was lamentable 27 
persons were killed, at least thrice that number died 
afte: wards from hurts, or the indirect results of the earth- 
quake, not more than half-a-dozen houses escaped 
injury , many buildings were practically destroyed The 
numerous illustrations, taken in many cases from photo- 
graphs, enable the reader to judge of the devastation 
“ Hibernian Hall,” with two broken columns, projecting 
from a mass of de&zs, the sole remnants of a portico, 
might, at the present day, suggest to some minds a 
political interpretation The work of the jerry-builder— 
who evidently exists in Charleston as in London— 
was revealed by the earthquake, which proved to be a 
satisfactory, though expensive test of the relative value 
of different building materials Fuissures and craterlets 
were formed 1n the surrounding cduntry, from which*water 
and sand were ejected Te tracks of railways were 
distorted and otherwise injuted , and ingone cast a train 
was wrecked by being thrown off the rails ° 

Captain Dutton’s observations have enable® him to 
construct a map of the igoseisthal lunes, and to estimate 
the depth and velocity of the shock These “isoseisms ” 
are arranged about two “epicentra,” which he on a 
straight line running rather west of south, ebout 13°miles 
apart, and nearly as much west of Charleston The® 
curves around the northern one awe alfiost circular, 
around the southera one they are somewhat elongated 
and rather distorted ‘ovals 
adepth of 12 miles 1s assigned, with a probable error of 
less than 2 nffles 3 to that of the latter, a depth of nearly 
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. œ 8 miles, @utehere the data are less complete The velo- 
A cit} 8f the shock ıs estimated at nearly 5200 metres a 


second. Large numbers of obseryations aie recorded 
and disctissed ın their practical and theoretical bearings, 
and the memoir is enriched by numerous illu&trations, 
whigh, as ustal, are admurably, executed 
The second memoir, by,Prof N S Shaler, describes 
tte geology of the district aboyt Cape Ann (Massachu- 
setts) This district consists entirely of igneous 10cks, 
but ıt affords exceptional advantages for the study of 
dykes, of the phenomena of joints, and of the superincum- 
bent drift, while on its coasts the relation of wave-work to 
1ce-wgtk can be readilyexamined This memoir, as might 
be anticipated, isnot of such eaceptfonal interest as the 
preceding one, the illustragions, however, are excellent, 
and in several cases will be valuaBle to students who 
cannot travel far afield 
The third memoir, by Mr W H Weed, “On the 
Formation of “Travertine and Siliceous Sinter by the 
Vegetation of Hot Springs,” 1s one ef much general 
interest, A large number of facts have been collected 
and co-ordinated y the author, which establish, as he 
believes, the followin® cdhclusions (a) that the plant- 
life of the calcareous Mammoth Hot Springs waters 
causes the deposition of travertine, and 1s a very 1mport- 
* ant agent in the formation of such deposits, (6) the 
vegetation of the hot alkaline waters of the geyser basins 
eliminates silica from the water by its vital growth, and 
produces deposits of siliceous sinter, (c) the thickness 
and extent of the deposits produced by the plant-life of 
thermal waters establishes the. importance of such vege- 
° tation as a geological agent The effect of organisms in 
promoting mineral accumulation, indirectly by decom- 
position after death, or directly during hfe, has long been 
recognized, but ıt ıs interesting to find that some alge, 
hke some corals, may claim to be called “ reef-buildeis” 
A short memoir on the geology and physiography of a 
part of North-Western Colorado, Utah, and Wyoming 
concludes the volume As may be inferred from our 
brief ouéline of its contents, 1t 1s not less interesting than 
any one of its eight predecessors, and it abounds ın illus- 
trations admirably executed In this respect, unfor- 
tunately, geological works published in Great Britain 
ecannot be compared with those of the United States of 
America T G Bonney 





OUR BOOK SHELF 


On the Eggs and Larvte of some Teleosteans By Ernest 
W L Holt Transactions of the Royal Dublin 
Society, Vol IV" Part 7,°February 1891 ) 


In 1898 the Royal Dublin Society appointed a Com- 
thittee fpr the purpose of investigating the fishing grounds 
on the west coast of Ireland, and they voted a consider- 
able sum of money forthe cost of the @xpedition This 
sum was increased by a vote in aid from the Irish 
Government, who thus properly assisted the efforts of a 
private Society in attémpting a w8rk of great general 
e utility Here it is not our intention to refer in any detail 
to the genergl work done during the last year by the 
expedition, which Was under the charge of several well- 
e known biologists, and which we are glad to learn is hemg 
continued fhis year, under even more favourable auspices 
than before, but to call attention to a report by Mr 
Ernest Holt on the eggy, ànd larve of some Teleosteans 
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met with in the first year’s couse The ova ‘were col- 
lected betweeneJune 12 and July 11, #800, and the obser- 
vations made thereon, with the series of beautiful drawings 
now before us, were laid before the Royal Dublin Society 
“n November of the same year, while the memorr itself 
was published in February last All the obs€rvations 
angi drawings of the living forms wee made on board 
ship, but the bad weafher generally encountered during 
the crifse Jeft much to be desired jn the way of facijties 
for micioscopical study , It must also be remembered 
that the main object of*the expedition was an inquiry < 
into the presence of “fish grounds,” int8 thee condition 
of the 1eproductive organs and foodeof adult fishes, and 
that these special :esearches of Mr Pat were conducted 
only m sptif time as cBuld be spared from these other 
duties ° 

Under all these circumstances it 1s surprising tha’ so 
much good work was done, the ova® of twenty-two forms 


these were pelagic ova The methods used for their 
capture were (I) towing at the surface small ring*nets 
of fine cheese cloth at the sides of the vessel whilst trawl- 
ing, (2) sinking larger ring-nets and a laige triangular 
midwater net, after Prof McIntosh’s pattern, to a fathom 
or so below the surface, and allowing the ship to drift with 
them for a short time , (3) trawling from the ship’s boats 
with a small naturalist’s trawl with mushn net—owitz 
probably to some defect in the Jatter, this method was not 
very successful The first method proved by far the most 
productive The following were the species examimedg 
The ova and larvæ of those with an asterisk ate figured 
in detail m the plates Scomber scomber, * Trachinus 
vipera, Trigla gurnardus, *Gobtus niger, *Calleonymus 
lyra, *Cepola rubescens, *Lepadogaster bimaculatus, La- 
brus maculatus, Crentlabrus melops, Merluccius vulgaris, 
Macrurus (2), *Rhombus levis, *Pleuronectes mibo- 
cephalus, P cynoglossus, Clupea spratius, *Solea (?), *S 


having been more or less carefully investigated Mobfof . 


lutea (?),*A Motella-hke form, *Ctenolabrus rupestris (?), * ` 


dimensions of the ova 

This memoir forms a very importgnt contribution to 
the history of the development of our native fish, and 1s 
exceedingly well printed and illustrated 


The Hand-book of Games Vol II Card Games 
Edition (London George Bell and Sons, 1891 ) 


THE first volume of this work dealt with table games, 
while the present one trgats entirely of card games 
Of the twenty-two games here described, eleven are new, 
or we should rather say did not appear in the first edition, 
and several of the old games, such as Boston, quinze, 
lansquenet, &c, 
omitted 

The game that stands above all others is undoubt- 
edly Whist, and to play it well requires no small 
amount of sqentifi@reasoning Beafing this in mind 
Dr Wilham Pole treats of ıt ın a very able manner, 
laying before the reader a good account of the game as 
1t 18 played to-day In a general view of the modern 
game, he points out that et was Edmund Hoyle’s book 
which, 1n 1743, was the first tobring the game to a definite 
shape Then followed Willifm Payne’s “ Maxims,” pub- 
lished 1n 1770, and T Mathews’s “ Advice tothe Young 
Whist Player,” written in 1890 It 1sin these three books 
that the game as then played ıs fully described In the 
later works of “Cavendish” and Clay, $e game now 
known as “ modern whist” is expounded, and the author, 
by making a judicious use of all the above-mentioned 
authorities, has, in the space of about 100 pages, written 
both an imstractiveand refreshing essay on the subjéct in 
question e.. 

In regaid to the other ganfes treated ofewe nay note 
that they are all written by the best authorities Thus solo 


New 


which have become obsolete, are 


*A Cores-like form, and fou unidentified forms which are 
figured There is also a table showing the comparative 


- 
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whist 1s*dealt with byeRobert F Green, piquet, écarté, 
euchre, béziqué, amd cubbage by “ Berkeley,” and the 
round games, including napoleon, loo, &c, by Baxter- 
Wray. Although we have only just menuoned these games 
by name, ıt must be understood that each 1s thoroughly 
well d&scribed, and numerous illustrations for the®ex- 
planation of difficult hands are inserted The workgwill 
be most popular as a book of reference, and we may 
adg@ that those who wish only to be instructed if one or 
to gam@s ın particular can obtain different sections in 
separate volumes ° 


e 
Object-Lessons Jr Nature a First Book of Science 


By L C Mial}, Professor of Biology in the Yorkshire , 


i 


| yelating to the Congress should be addressed to Dr G V 


College, Leeds ®(London 
1890) e 
THis little volume 1g a very laudable attempt to form ae 
first guide to the study of Nature for ghildren, the 


Cassell and *@y, Limited 


. I&sons are meant to serve as guides to the intelligent 


° 


e 


we 


teacher, who should in a half-demonstrative, half-cate- | 


chettcal way, bring the various subjects treated of before 
the young pupil’s mmd Throughout there is no attempt 
to teach the student that there are a number of different 
sciences, but the various natural phenomena witnessed in 
the history of a.“ summer shower,” in the “burning of a 
candle,” or the “growth of a plant or insect,” are gra- 
dually led up to, the various stages in the story of each 
being explained as they arise Teachers must use 
their personal experience in illustrating their teachings, 
eas tgsed on these lessons, and those who are able to use 
the chalk and blackboard will find an immense advantage 
in doing so, as the little student’s attention is thereby 
doubly attracted, and a much greater impression 1s made 
upon his mind 


LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions ex- 
pressed by hes correspondents Neathes can he undertake 
© to return, or to correspond with the writers of, rejected 
manuscripts untegded for this or any other part of NATURE 

No notice ts taken of anonymous communications | 





The International Congress of Hygiene and 
Demography 


As I notice that you give an excellent account of the meeting 
of the General Committee of this Congress recently held under 
the presidency of H R H the Prince of Wales, I have no doubt 
that your readers will be interessed to know how the Congress 
came to be mvited to hold its session in London this year 

In 1884 I was asked by the Organising Committee of the 
Congress to be held at The Hague that year to give an address 
at a general séance of the Congress, I did so, selecting as my 
subject “ La Science Ennemie de Ja Maladie” During the 
meeting of that Congress, one of the most pleasant that I ever 
attended, I was frequently asked why we had never infited the 
Congress to Londo, and I was obliged to answer that our 
Government would give no pecuniary Assistance for such a pur- 
pose, and that we had no Hygienic Society strong enough to 
undertake ıt, but I determined that anything I might be able to 
do to bring about that result should be done, as I felt that ıt was 


not met here . 

The next Congress was to beheld in Wienna in 1886, but was 
postponed until 1887, and in that year my opportunity came in 
the proposed amalgamation of,the Sanitary Institute of Great 
Britain and the Parkes Museum I urged the importance of the 
matter on th@Councils of both those bodies, and induced 
them to pass resolutions mviting the Congress to hold its next 
session in London Sir Douglas Galton (as Chairman of both 
Councils) and I were appointed delegates to attend the Congiess 
at Vienna, and present the invitation, the Society of Medical 
Officers of Health was also askêd to ¢0-operatd, and appomted 
Mr Shirley Murphy as its delegatë We three went to Vienna, 
and preSente® the invitation, which was accepted After our 
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a disgrace to this Country that thè Congress, of all others, had 
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return to this country weset to work to form, #ith®the ag of 


the other English members of the Vienna Congress, especially | 
Sir Spencer Wells, Prof (now Sir George) Humphry, Dr. 
Cameron, M P , Prof *Franklgnd, and Dr Mapother, the large 
and influgntial General Gomm«ttee 

In the early days ıt was thankless and 1aġher trying work, es- 
pecially as the money did pot comesin as realily as we gould 
have wished , but now, thanks to the patronage of Her Majesty 
the Queen, to the presidency of Mig Royal Highness the Prince of 
Wales? and to the supporteof the Lord Mayor and Corporation 
of the City of London, it 1s comparatively plam sailing, and 
there can be no doubt that the Congress will be a great success, 
to which no one will have contributed more than Sir Douglas 
Galton, the indefatigable Chairman of the Organising Com- 
mittee To ensure this, however, and to enable us to bear the 
heavy expense of printing the Transactions, &c , funds gre still 
urgently needed J emay add that all geperal correspondence 


Poore, the Hon Gengral Secretary, at the offices, 20 Hanover 

W H CORFIELD, 
Hon Foreign Secretary 
1g Savile Row, W , March 28 


| On the Rôle of Quaternions in the Algebra of Vectors 


THE following passage, which has recently come to my notice, 
m the preface tothe turd edition of Prof aws ‘‘ Quaternions,” 
seems to call for some reply e œ 

“ Even Prof Willard Gibbs must be ranked as one of the re- 


| tarders of quateimion progress, ın virtue of his pamphlet on 


‘Vector Analysis,’ a sort of hermaphrodite monster, com- 
pounded of the notations of Hamilton and of Grassnann ” ° 

The merits or demerits of a pamphlet printed for private 
distribution a good many years ago do not constitute a subject 
of any great importance, but the assumptions imphed im the 
sentence quoted are suggestive of certain reflections and in- 
quires which are of broader interest, and seem not untimely 
at a period when the methods and results of the various forms 
of multiple algebra are attracting so much attention It seems 
to be assumed that a departure from quaterntonic usage in the 
treatment of vectors 1s an enormity If this assumption 3s true, 
it as an important tiuth, if not, ıt would be unfortunate 1f ıt 
should remain unchallenged, especially when supported by so 
high an authority The criticism relates particularly to nota- 
tions, but I believe that there 1s a deeper question of notions 
underlying that of notations Indeed, if my offence had been 
solely ın the matter of notation, ıt would have been less accurate 
to describe my production as a monstrosity, than to characterize 
its dress as uncouth 

Now what are the fundamental notions which are ggrmane to 
a vector analysis? (A vector analysis is of comse an algebra 
fo. vectors, or something which shall be to vectors what ordinary 
algebra 1s to ordinary quantities ) If we pass over those notions 
which are so simple that they go without saying, geometrical 
addition (denoted by +) 1s, perhaps, first to be mentioned ẹ 
Then comes the product of the lengths of two vectors and the 
cosine of the angle which they include This, taken negatively, 
1s denoted ın quaternions by Saf, where æ and A are the vectors 
Equally important 1s a vector at mght angles toa and £ (ona 
specified side of their plane)® and representing in length the 
product of their lengths and the sine of the angle which they in- 
clude This ıs denoted by Va8 in®quaternions How these 
notions are represented in my pamphlet 1s a question of very 
subordinate consequence, whic need, fot be congydered at 
present The impoftance of these notions, ahd the 1ppoitance 
of a suitable notation for them, 1s not, I suppose, a matter en 
which there is any difference of opinion Another funetion of a 
and £, called their product and writgen ag, 1s used in quiternions 
In the general case, this iseneitherea vettor, lke Vag, noi a 
scalar (or ordinary algebraic quantity), like Sag, but a qua- 
ternion—that is, it 1s part vector and part scalar It may be 
defined by the equatiog&— s Fs ° 


aß = VaB + SaB 2 


The question arises, whether the qufternionic product can 
claim a*prominent ang fundamental place in a system of vectog 
analysis It certainly @oes not hold any such place among the * 
fundamental geometrical conceptions as the geofhetrical sum, 
the scalar product, or the vectors product The geometrical 
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e “sum g + A®represents the third side of a’trangle as deter- 


min@d dy the sides a and 8 Va represents in magnitude the 

* area of the parallelogram determined by the sides a and 8, and 
mm directiog the normal to the plane ef the parallelogram 
SyVa8 represents the volume of Fre perallelopiped determined 
by the edges a, 8, and y. These conceptions are “the very 
foundations of geometry , 

© We may arrive at the same coficlusion from a somewhat 
narrower but very practical pomt of view It will hardly be 
defied that sines and cosines play dhe leading parts uf trigo- 
nometry Now the notations Vag and Saf represent the 
sme and the cosine of the angle included between a end £, 
combined 1n each case with certan other simple notions But 
the sme and cosine combined with these auxiliary notions are 
incomparably more amenable to analytical transformation than 
the simple sine and cosine of trigonometry, exactly as numerical 
quantitfes combined (as ın algebra) with the notion of positive 
or negative quality are incomparably more amenable to analytical 
transformation than the simple nemerical quntities of arithmetic 

I do not know of anything which can be“irged ın favour of the 
quaternionic product of two vectors as a fundamental notion in 
vector analysis, which does not appear trivial or artificial in com- 
parison with the gbove considerations The same is true of the 
quaternionic quotient, and of the quaternion ın general 
How much more deeply rooted in the natuge of things are the 

functions Sa8 and Vag Wan any which depend on the definition 
of a quaternign, will appear in a strong light if we try to extend 
our formulz to space @f four or more dimensions It will not be 

claimed that the notions of qhaternions will apply to such a 

space, except indeed in such a limited and artificial manner as 

to rob them of their value as a system of geometrical algebra 
, But vectors exist m such a space, and there must be a vector 
analysis for such a space The notions of geometrical addition 
and the scalar product aie evidently applicable to such a space 

Aswe cannot define the direction of a vector 1n space of four or 

moré dimensions by the condition of perpendicularity to two 

given vectors, the definition of Vag, as given above, will not 

apply ¢otzdem vertis to space of four or more dimensions But a 

little change m the defimtion, which would make no essential 
e difference in three dimensions, would enable us to apply the idea 

at once to space of any number of dimensions 

These considerations are of a somewhat a przore nature It 
may be more convincing to consider the use actually made of the 
quaternion as an instrument for the expression of spatial rela- 
tions The principal use seems to be the derivation of the 
functions expressed by Sa8 and Vaf Each of these expressions 
1s regarded by quateinionic writers as representing two distinct 
operations , first, the formation of the product af, which is the 
quaternion, and then the taking out of this quaternion the scalar 
or the vector part, as the case may be, this second process being 
represented by the selective symbol, S o1 V This 1s, I suppose, 
the natural development of the subject in a treatise on quater- 
mions, where the chosen subject seems to require that we should 
commence with the idea of a quaternion, ©r get there as soon as 
possible, and then develop everything from that particular point 
%f view Ina system of vector analysis, in which the principle 
of development is not thus predetermined, ıt seems to me 
contrary to good method that the more simple and elementary 

notions should be defined by means of those which are less so 

The quaternion affords a conyenient notation for rotations 
The notation g( )g™, where g 1s a quaternion and the operand 
is to be written in the parenthesis, produces on all possible 
vectors Just such changes as a (finite) rotation of a solid body 
Rotations may also berepresenged, ın a manner which seems to 
leave nothing to be desired, by linear vectogfunctions Doubt- 
less each@nethod has advantages 1n certain cases, or for certain 
p@rposes_ But since nothing 1s more simple than the definition 
of a lneat vector function, while the definiuon of a quaternion 
1s far from simple, ang since®in any case linear vector functions 
must be treated in a syslem of Vector analsis, capacity for 
representing rotations does not seem to me sufficient to entitle 
the quaternion to a place among the fundamental and necessary 
notions of a veodor analysis, 

Another use of the quaternionic idea is associated with the 
symbol y The quaptities written Svw and Vyw, where w 
denotes a vector having values which vary im space, are of 
e sindamental importance in physics In*quaternions these,are 

denved from the quaternion Vw by selécting respectively the 
scalar or the vector part But the most simple and elementary 
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definitions of Syw ard Vyw are queta mdependent of*the con- 
ception of a quatempion, and the quaternior Ye 1s scarcely used 
except ın combination with the symbols S and V, expressed-or 
implied There are a few formule m which there is a trifling 
gein' in compactness ın the use ofthe quaternion, but tHe gam 
1s vgry trifling so far as I have observed, and gengrally, it 
seems to me, at the expense of perspicuity 

T&ese consideiatx ns are gufficient, I think, to shew 
position ¥ the quaternionist 1s not the only one from which the 
subject of vector analysis may be viewed, and that a metkod- 
which would be monstrous feom one pomt of view, may be 
normal and inevitable from another 

Let us now pass to the sulfect of notations ®I doesnot know 
wherein the notations of my pamphlet have any special resem- 
blance to Grassmann’s, although the point of, view from which 
the pamphletewas written 1s@ertainly mucf nearer to his than 
to Hamiltof’s But this 1s a matter of minog consequence It 
1s more important to ask, What are the requisites of a good 
“notation for the purposes of vector anglysis? There ıs ño 
difference of onion about the representation of geometrjcgt 
addition When we come to functions having an analogy to 
multiplication, the product of the lengths of two vectors and the 
cosine of the angle which they include, from any pomt of hew 
except that of the quaternionist, seems more simple than the 
same quantity taken negatively Therefore we want a notation 
for what 1s expressed by — Se, rather than Sag, in quaternions 
Shall the symbol denoting this function be a letter or some 
other sign? and shall it precede the vectors or be placed be- 
tween them? A httle reflection will show, I think, that whilg 
we must often have recourse to letters tosupplement the number 
of signs available for the expression of all kinds of operations, 
1t ıs better that the symbols expressing the most fundamental 
and frequently recurring operations should not be letters »@fnd¢ 
that a sign between the vectors, and, as it were, uniting them, 
1s better than a sign before them in a case having a formal 
analogy with multiplication The case may be compared with 
that of addition, for which a + 8 1s evidently more convenient 
than 3(a, 8) or a8 would be Similar considerations will 
apply to the function written in quaternions Vag It wod 
seem that we obtain the we plus ulta of simplicity and conveni- 
ence, if we express the two functions by uniting the vectors in 
each case with a sign suggestive of multiplication The par- 
ticular forms of the signs which we adopt 1s a matter of minor 
consequence In order to keep within the resources of an 
ordinary printing office, I have used a dot and a cross, which 
are already associated with multiphicatior® but afe not needed 
for ordmary multiplication, which 1s best denoted by the simple 
juxtaposition of the factors. I have no especial predilection for 
these particular signs The use of the dot 1s mdeed hable to 
the objection that it interferes with its use as a separatrix, or 
instead of a parenthesis 

If, then, 1 have written a Banda x B for what 1s expressed 
im quaternions by — Sag and Vegg, and in hke manner Y w and 
y xo for — Syw and Vyw iff quaternions, ıt 1s because the 
natural development of a vector analysis seemed to lead logically 
to some such notations But I think that I can show that these 
notations have some substantial Avantages over the quaternionic 
in point of convenience 

Any linear vector function of a variable vector p may be ex- 
pressed 1g the form— 


ar p+ Gupt+ wp = (ah + But @) p= Fp, 


where 
b= oA + Buty, 
or ın quatermons e ° 


— aSap — BSup — ySup = 2 (aSA + BSu + ySv)p = — op, 
where 


that the 


e 
p PaSa + asa + ¥Sy 


If we take the scalar product of the vector p, and another 
vector e, we obtain the scalar quantity 


o p= (ar + Buty) p, 
or in quaternions 
. Sopp = So(aSa + BSu + ySv)p 
This is a fanction of o'an® of wo, and itis exactly the same kind 
of function of o that it 1s of p, a sygnmetry which ignot sg clearly 
: ° 
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By 
3 4, each Sith a numerical coeffitgent 
e may be arranged in a square, and, constitute a matrix , and the 


. 
. e 
s s 
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exhibited 1# the qfiaternionic notation as in the other 
over, we*can wnte g $ fot & (aA + Bu + yr). This represents 
a vector which 1a f&inction of e, viz the faħction conjugate to 
c, and o $p may be regarded as the product of this vector 
and p, This 1s not so clearly indicated ın the quaterntonic nota- 
tion, where ıt would be straaning things a little to call Sega 
vector eè e 
The combinations aa, Bu, &c, used above, are distrihjitive 
with regar to each of the two vectors, and may be regarded as 
akind of product If we wish to express everything m terms of 
and 4, $ will appear as a sum of zz, 17, 22, Jt, 77, 72, Rt, ŘJ 
These nine ceefficients 


More- 


study of @he properties of expressions like $ 1s identical with 
the study of ternaryematrices This expression of the matrix as 
a sum of producte (which may be extended to matrices of any 
order) affords a pont of departure from which the properties of 
matrices may be deduced with the utmost facility The ordinary 
ngitriculgr product 1s expressed by a dot, as@ Ww Otherims 
portant kinds of muMiplication may be defingd by the equa- 
teons— 


(aad X (Bu) = (a x B)(A x u), (aà) (Bu) = (a B) (A p) 


With these definitions 4# X will be the determinant of ẹ, 
and ®% will be the conjugate of the reciprocal of # multiplied 


by twice the determmant If represents the manner in which 
vectors are affected by a strain, $x will represent the manner 


“in which surfaces are affected, and 3% & the manner ın 


which volumes are affected Considerations of this kind do not 
attach themselves so naturally to the notation p = aSA + 8Sp 

® + @Sy, nor does the subject admit so free a development with 
this notation, principally because the symbol S refers to a 
special use of the matrix, and 1s very much in the way when we 
want to apply the matrix to other uses, or to subject 1t to various 
operations J WILLARD GIBBS 

AY Haven, Connecticut. 





The Meaning of Algebraic Symbols ın Applied 
Mathematics 


Pror GREENHILL, on p 462 (March 19), gives a narve and 
most instructVe desewiption of the straits to which a ‘‘ practical 
” is put when he wishes to interpret the simplest general 
formula 

I have always held, not ın sarcasm but m sorrow, that students 
brought up on the system of specialized and lymited numerical 
formule used by Prof Greenhill and some other Professors of 
Engineering in this country, must necessarily go through the 
tentative trial-and-error sort of process which he so graphically 
describes, whenever they have t® obtam a numerical result from 
anything not already arithmetical In other words they are 
unable to deal with complete algebraic symbols or concrete 
quantities e 

The symbol ‘‘v” to them does not completely represent a 
velocity, ıt only represents a number , and to make it represent a 
velocity some words, such as ‘fın feet per second,” must be 
added Whereas, since it 1s plain that the velocity offight does 
not vary with its n@merical specificatia, nor te size of a room 
change according as it 1s measured ın feet or ın inches, 1t 1s surely 
better to make a symbol express the essential and unchanging 
aspect®of the ghing to be dealt with, z e the thing itself, and not 
merely the number of some arpitrary and conventional umts 
which the thing contains 

May I, then, assure Prof*Greenhill very seriously, avd with 
entire appreciation of and*accord with his insistence that all 
expressions should be complete and capable of immediate practical 
numerical inier pretation, that éhe equation T = pv? 1s perfectly 
complete, and that it 1s true and immediately interpretable in 
every consistéMt system of units that has been or that can be 
mvented? T 1s the tenacity, p the density, of the material of a 
ring, and v 1s its critical or bursting velocity There ıs no need 
to saya word more And no properly taught student ought to, 
have the shghtest difficulty obtaining a snumerical result 
directly m any system of conyentfonaf units that may be 


offered him ¢ e y 
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im manyngineering treatises which makes them such dismal read- 
ing. It 1s a standing wonder to physicist how a man of Prof 

Greenhull’s power can fail to see the inadequacy and tedio’isness® 
of expressions which are only wue in one particular system of 
unitsand which to be true even ın that require the spétial 

statement of every unit employed For not only is Prof Green- 
hill’s expression long in itself, but it 1s complete without the 
tiresome addition, ‘fp being measured in so and so, v in &c, 

T in something else, and g meaning nothing more than the 

pure number 322” All this has been needlessly put mto the 
formula, and so has to be wearisomely taken out again 

If there be any physicist who does of contend for the con- 
crete interpretation of algebraic terms (wherein each symbol 1s 
taken to represent the quantitye¢se/f, and not merely a numerical 
specification of ıt mê some conventional untt—see,.for fuller ex- 
planation, NATURE, vol xxxv p 281), I trust he will wnite 
and uphold his position on the side of Prof Greenhill. 

I suspect that the cause of Prof Greenhull’s gulure at present to 
recognize the extreme simplicity and reasonableness of the 
physicist’s procedyre ıs to be found, partly ın a vague idea that 
in order to get numerical results in British units from a general 
expression 1t 1s necgssary to work it out in CGS units first, 
and then translate, which I assure hin®1s not the case, and 
partly in the general difficulty wfiich thost people feel in thinlang 
it possible that they can be mistaken g 

I would gladly convince Prof Greenhill ıf I could, because he 
would carry with him so many other teachers, and thus a mass, 
of waste labour would be saved annually to several thousands of 
students. Would it be too much to ask him to consider the 
matter with care, and, 1f possible, from our point of view , setting 
me a sum to do :f that would be any assistance towards bringing 
him to the desired point of view ? OLIVER J LODGE 


Tension of a “Girdle of the Earth” bd 


Ir 1s perfectly true, as Prof Lodge has asserted, that a cord or 
chain running on 1ts own track as an endless band in a friction- 
less grcove of any form will not require the sides of the groove 
to keep ıt ın that form But whatever velocity ıt moves with, 
such a tension will exist all round it as to resist the centrifugal 
forces of its wmdings, and to preserve them by virtue of the 
curvature and constant tension, invariable in shape however the 
speed of coursing of the belt may be increased, without any ex- 
ternal guidance and assistance. If w 1s the cord’s mass per unit 
of its length, and v the velocity with which ıt pursues*its course, 
we? is the tension in dynes which will be set up all round it 
The speed may of course be so increased as to tear the cord or 
chain to pieces, an@ this will occur in steel tires of railway 
wheels, for example, 1f the trams velocity on which the wheels 
are carried 1s much more than 120 miles an hour Mr Bourn® 
long ago pointed out, ın his works on the steam engine, that a 
very low limit of speed in railway trains 1s enforced for safety m 
view of this dynamical condition so as not to approach and ex- 
ceed working and proof-stresges at least im the maternal of which 
steel wheel-tires are formed 

But the truth of the proposition T,= zz? rests entirely on the 
supposition that the running cord or cable pursues exactly ats ows 
curve m its motion For a tengion of 30 tons per square inch 
to be reached ın a gnaritime cable in virtue gf its befng carried 
round either at the equator or at any distance of latitu€e from {he 
equator, 1t must be presupposed that while buoyed with its own 
submerged lightness so as to be, practically weightfess in the 
water, 1t must from one end_pointof support to the other follow 
accu ately the euator’s circle of curvature, or the circle of cur- 
vature of the small circle of latitude along which it 1s laid, 
because this 1s the ding of motion along which its parts are carried 
along by the earth’s rotation These circles aie practically 
straight lines for any mile or two of cable, and truly enough, if 
in the presence of even the weak force aging “centrifugally ” on 
the cable’s mass by the earth’s rotation, it 1s attempted {sup- 
poging’it to be quite *weightless otherwise) to pull it as neawy, 
straight as the hardly sensible curvature of the garth requires, 
mathematics would not yield its point an inch, and a pull of 

e 
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o Womething hhe 3@ zons per square tuch would b8 required Ifthe 


natural weight of the cable is nearly 400 times as great as the 
eounter-force on it produced ‘‘centrifugally,” we could imitate 
this outwards, by supposirg the earth to reyolve about 20 times 
faster than ıt 1s actually doing , and*then the end pulls required 
to make a telegraph cable relieved from gYavitktion and acted on 
only by this outward ‘certrifugal forte” just equal to the cable’s 
weight¢ to stretch it to as fla? a curve as that of the earth’s cir- 
cumference and of its circles of latyuce, would be about 20 x 30 
tons*per square inch, or vastly fore, of course, than any gable 
could withstand! But what telegrapk-ergineer would ever dream 
of trying to stretch telegraph wires on poles along the banks of a 
canal so that even between poles they should everywhere Je 
absolutely parallel to the water level surface in the canal? With 
their natural weight acting outwards against him he would know 
that the attempt would be sure to result in rupture! And even 
if the cer@rifugal force due to the earth’s velocity in this latitude 
of about 1250 feet a stcund acted alone onthe wires instead of 
the above supposed one oi aboutg 5 miles a second to represent 
an equivalent to gravity, he would surely nobe surprised to find 
his attempt to pull the wires as straight as the surface of still 
water, end only unsuccessfully in breaking them ? 
A S HERSCHLL 
New Athenzum Club, Lonaon, March 20 


Spinning Disks 


Mr Weuade, of Belin, has independeatly obtained Prof 
Ewing’s results for a solid @ish y putung 7, = ~, for 7 = o, m 
Grossmann’s equations 

As Prof Boys pomts out, Maxwell attacked the problem in 
1850, at the age of 19 I have gone over his solution (‘‘ Papers,” 
yol 1 p 61), and find that, ın consequence of two slips he has 
made, his results do not agree with Ewing’s His first equation 


of (57), should read wy instead of A » and his third equation 


of (57) will then read — Sy vice — S His final result (59) 


is not affected by this alteration, which only changes ¢, and not 
æ, but, owing to a wrong sign, that equation should read 


3 y E 
q=h+ a [-2@ +a’) sel ae -a |, 


which, remembering that Maxwells E and sw are E and 
E/( +) respectively m Ewing’s notation [or Thomson and Tait’s 
guki/(34 + 2) and 27, respectively], 1s seen to be the same as 


Asht E163 + wat ~ (+ au? |, 


except that Maxwell takes tensions negative 
7 e a equation (60) 1s correct , but ıs not deducible from 
18 (59 
As Prof Pearson remarks (Todhunter and Pearson’s ‘‘ His- 
tory of Elasticity,” vol 1 827}, Maxwell seems to have 
thought the disk would yzeld first at the rım 
*Cambnidge, March 23 J T NICOLSON 


PS, March 28 —Since writing the above, I have read Prof 
Pearson’s letter (NATURE, March 26, p 485), in which he says 
that ‘‘ Grossmann’s results, such as they are, flow at once from 
Hopkinson’s corrected equations æ They flow, however, also 
at once from Maxwell’s equations, 1f trese are corrected in the 
manne: 4 have shown above Prof Pearson 1s not correct in 
supposing that Maxwell’s and Grossmann’s solutions lead to dif- 
ferent results for the pofition on @he disk of the maximum hoop- 
tension axwell probably thought the disk would yzeld first 
at the rim from his puttmg 7 =a m his final result , but Ins 
corrected rgsults are identical with Grossmann’s for a hollow, 
and with Ewing’s for a solid dek —J T N 

°°“  e—e e 
The Stresses in a Whirling Disk 

By an unfortunate accident my letter on this subject was 
prnted (Natury, March 19, p 462) without correction in 
Proof There are several e77a/a, due to ships in the manuscript 

In column 1, Pe 462, line 10 from bottom, the words ‘‘ hoop ” 
and ‘‘radial” are transposed. Read ‘‘the hoop tension #, and 
the radial tension 7, ” . Å 

In column , equation (7) should read ° 


C (1 — p?) wp7? 
> Tyre ee gE . a e (7) 
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Further ddwn, the expression for the maximum*radial®tension m 
a disk with a central hole should rea 


a e 
Max p. = (3 + a) ~ ap) 


Anti in the special case when the hole 1s very small, 
e 


(3 + u) 


9 e 
Max A = 2 x Max. p, = 2% 
e 4 


° 
e ° 
Cambridge, March 20 JA EWING 
° 
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Tife Poison Apparaétis of the Heloderma 


Our largest United States4izaid, the Helodera seg pectunt, 
1s too well known to science to require anygpecial description 
here In the Proceedings of the Zoological Soctety of London, 
for April 1, 9890, the writ@ published @ute an exhaustive 
memoir upon"the entire morphology of this fagnous reptile, and 
among other parts of its anatomy reference was made to 1g 
poison apparatus Fig 4 of Plate xvig of the conthpbutiof 
In question, show@d a superficial dissection of the under side o 
the head of a large Heloderm, and upon the left side of the same 
the submaxillary gland ıs turned outwards, thus rendering 1t 
possible to be seen the four structures leading from {or to) this 
gland to separate and as many foramina opposi’e them, which 
exist upon the external aspect of the ramus of the lower jaw 
Heretofore, these four structures have very generally been looked 
upon as the four poison ducts leading from this gland to the 
hollow space in the mandible, which latter in turn had its upper 


. 


o [APRIL 2, YO, 


outlets ın the minute foramina, found one each at the base of s 


the teeth cf this jaw The poison was supposed to pass from 
the gland through these four ducts into the body of the 1:amus, 
then through the above-noted foramina, whence it was con- 


4 


ducted into any wound the reptile might inflict with its tegh, œ 


along the grooves which have for many years been known tq 
exist upon them Without making any especial microscopical 
description, this 1s practically the view I supported m my 
memoir in the Proceedings of the Zoological Society, and I 
added that ‘‘ Fischer found in his specimen that these ducts 
branched as they quit the gland, this was not the case in the 
1eptile examined by me ach duct passes obliquely upwards 
and inwards through the lower jaw, and its internal opening 
within the mouth 1s found at the base of the tooth it supplies, 
near the termination of the groove of the tooth” (p 207) Dr 

Fischer’s paper was published ın Hamburg in 1882, and mgt 
he also gives a figure showing the ducts I have just mentioned , 
and he ıs largely responsible for the view that has Been adopted 
1n regard to them As early as 1857, however, John Edward 
Gray evidently leaned in the same direction, and he speaks of 
t Heloderma horrida, m which all the teeth are uniformly 
furnished with a basal cavity and foramen,”—stiuctures which he 
compared with the poison fangs and associated parts of veno- 
mous serpents Dr C K Hoffmann had the same ideas about 
the poison apparatus of the Helodermas (Bronn’s ‘* Klassen des 
Thier-Reichs,” Bd vi 11 Abth ° 30-32 Lief, pp 890-892), and 
he republished Fischer’s figures , and thus running through the 
similar views of numerous other leading herpetologis«s, we find, 
even as late as 1890, Prof Samuel Garman, of Harvard Uni- 
versity, quoting Fischer’s description of the poison glands of 
Heloderma without question (author’s reprint from Bull Essex 
Inst ,vol axu , Nos 4-6, 1890, p 9), and he adds that ‘‘no glands 
have been found on the upper” yaw With all this in my mind, 
I was not a little@urpriseé when Prof C St®wart, on January 
20 last, ın a paper read before the Zoological Society of 
London, claimed that he believed ‘‘that he had shown that in 
both species [HW hors idum and suspectum] the ducts of the%land 
did not enter the lower jaw, gut passed directly to openings 
situated under a fold of mucous membrane between the hp and 
the jaw Fle thought that the sgrtictures previously described 
as ducts were only the Branches of the inferior dental nerve- 
and blood vessels ” Upon hearing this, I at once took a large 
specimen of Heloderma suspect to my frend Dr E M 

Schaeffer, the well known microscopist m Washington, D C , 
who kindly examined the structures, and founf them to be 
exactly as Prof Stewart had described It now remains to be 
said of what use are the foramina at the base of the teeth in 
these hzards Why are the upper teeth grooved when there 1s 
no poison gland upon the upper jgw? Would not such a severe 
bite as a Helodes ma is enabled so give kill ‘‘ frogs and insects,” 
even were no poison injected inéo such wound Age the 
grcoves on the teeth thereto conduct a poison mto¢he wounds 


. 
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inflicted. Wy the®teeth of this lizard? Here in Atherica the 
evidence would seem to Lt fapidly leading to the demonstration 
of the now entertaiMled theory that the saliv& of this heretofore 
much dreaded reptile is possibly almost entirely innocuous If it 
be prpven, it is unnecessary to add that it leaves the great order 
Laces tea, in so far as ou» present acquaintance goes with it, 
withou®a single representative possessed of the power of 1Aflict- 
ing a venomous wound by the means of its bite e 
. s, e R W SHUFELDT 
Smıthsoman Institution, February 24 ° 
. 





e 
The Recession of the Niagara Gorge 


° 
Beroxt the survey of 1842, the only data for estimating 
the rate of recessioff of the Niagara Gorge were the observations 
of the people ofethg neighbourhagd Mr Bakgwell, in 1829, 
“was informed by Mr Forsyth, the proprietor ofe the Pavilion 
Hotel on the C@nada side, that during his residence of forty 
years the Falls had receded forty yards” (American Journal af 
Science, May 1857, P 85) It 1s well knowg that Sir Chas 
Byell, at the time of his visit to the Falls, came to the conclusion 
that the rate of 1ecession was not over one foot a year He 
based his estimate upon the statement of his guide, that between 
1815 and 1841 the American Fall had receded forty feet 
Modern investigators, basing their calculations on the surveys of 
1842, 1875, and 1883, estimate the recession of the Canadian 
Fall at from three to five feet per year, and the age of the gorge 
from seven toeten thousand years (see Mr Wesson's article 
in NATURE, vol xxxn p 229, and Prof Wnght’s “Ice Age 
®n North America,” p 452 se7} A recent American publi 
cation, ‘The Journal of William Maclay,’’ a member of the 
Senate ın the first Congress, 1789-91, brings to light the 
result of local observation of the recession of the Falls for the 
thifty years previous to the beginning of Forsyth’s observations, 
which have generally been cited as the earliest The passage 
m Maclay’s journal reads —‘‘ February ist [1790] 
Mr Elheott’s accounts of Niagara Falls are amazing indeed 
I communicated to him my scheme of an attempt to account for 
tge age of the world, or at least to fix the period when the water 
began to cut the ledge of rock over which it falls The 
distance from the present pitch to where the Falls originally 
were, 1s now seven miles For this space a tremendous channel 
is cut ina solid limestone rock, ın all parts one hundred and 
fifty feet deep, but near two hundred and fifty at the mouth, or 
pf&irt where the attrition began People who have known the 
place since Sir WiJiam Johnson took possession of it, about 
thirty years ago, give out that there 1s an attrition of twenty feet 
in that time Now, 1f 20 feet = 30 years = 7 miles, o1 36,960 
feet, answer, 55,440 years” In view of the fact that since 
1842 the rate of recession has varied widely, this earlier testi- 
mony, so far as it can be relied upon, 1s especia'ly interesting 
It 1s possible that the observation related to the American Falls, 
as did that of Sir Chas Lyell’s guide, but there ıs nothing to 
indicate it, except that this 1s about the present rate of recession 
of the American Fall as calculated by Mr Wesson The 
intelligent attitude and fertile scientific suggestion of Senator 
Maclay are very remaikable yo 1790 It will be remembered 
that Hutton’s ‘‘ Theory of the Earth ” was not published sepa- 
rately tll 1795 Maclay seems to have anticipated men of science 
by many years in proposing to use the recession of the gorge as 
a scale for measuring geological time Perhaps e¥en more 
noteworthy 1s the eunconcern with whgeh he gets down his con- 
clusion that the gorge was over 55,000 years old, at a time when 
geology was still contined by the narrow and seemingly impassable 
Iumitseof tradjtional Biblical chronology — Maclay’s informant, 
Ellicott, was a Government surveyor, and, according to the 
account of his hfe in Appletorfs ‘Cyclopedia of American 
Biography,” ‘‘he was selected by Washington in 1789 to survey 
the land lying between Pen&sylvama afd Lake Ene, and durmg 
that year he made the first accurate measurement of the 
Niagara river from lake to lake, with the height of the falls 
and the descent of the rapids” Thisearly survey seems entirely 
unknown to @eologists, who all refer to Hall’s of 1842 as the 
first Ellicott was a man of considerable attainments, a professor 
m West Point from 1808 to 1820, and the correspondent of 
European learned societies He left some published writings, 
and, works still in manuscnpt Cannot the dgta of this survey 
of a century ago be found? ® If 1 poved a careful one, it 
would double the period of sgentific observation of the 1ecession 
of the yorge? and increase the certamty of any generalization 


—— 
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vol v p 398 ‘In NATURE, vol xxxu p 24,@Mr Garbeito a 
quotes some interesting observations from the Gezéleéman’s 
Magazine, January 1751, from Kalm’s description of the Falls 
as seen shortly before Mr Garbett tries to ideapfy an island 
that Kalm mentions as infersecting the Falls as Luna Islet 

This weuld give 4 definite point for calculation It seems to 
me that an attempt to test Mr Garbeft’s conjecture by the 
Evershed map must show that it®1s untenable. If P have 
understood him, and correcily measured in accordance with 
his saggestions, the recession ofthe Canadian Falls will Mave 
been about half a mile in the 133 years, or about twenty feet 
a yea. Notwithstanding Kalm’s small dimensions, I think 
he meant Goat Island, for he says the island les parallel with 
the river, and Luna Islet prolonged would lie a:most at right 
angles to the river at its lower end 


EDWARD G BOURNE 
Adelbert College, Cleveland, March 5, bd 
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Modgrn Views of Electricity, 


I WILL reply to the last paragraph of Dr Lodge’s letter im 
Nature of March 19 (p 463) in his own language Ihave no 
objection to contemplate a piece of isolated ginc surrounded by 
straining oxygen atoms, each negatively charged And on the 
hypothesis that sygh atoms exist, I havg no difficulty in realizing 
the depression of potential of the zinc, nor do I fail to appreciate 
the momentary trangfer of electricity accompanyiyg the sudden 
approach of the crowd of oxygen atgm® when contact ıs made 
between the zinc and copper ® 

If we assume that atoms of oxygen have a negative charge, 
and if we further assume that, whether or not actual chemical 
combination takes place, they are attracted by zinc, and in a, 
less degree by copper, then I admit that we nave, on Dr 
Lodge’s principles, a consistent explanation of certain facts, viz 
that, in an oxidizing medium at zero potential, isolated zme has 
potential —1 8 volts, and isolated copper has potential °-o 8 
volt, and that, when metallic contact 1s made between them, 
both assume a common potential — 1 3 volts So far I under- 
stand, and with only slight modification can accept, the theory 
developed in “ Modein Views ” e 

But I cannot, on this hypothesis, account for the slope of 
potential assumed (p 111) to explain the aluminium needle 
experiment Suppose the zinc and its contiguous air film to 
be exactly inclosed by a surface S There is then within S an 
excess of negative electricity Dr Lodge says it ıs wholly o2 
the oxygen atoms within the film, and not on the zinc—which 
statement I accept Then, at every point in external space we 
have lines of force converging towards S, as to any negatively 
charged body—that 1s, a slope of potential downwards towards 
S, and at all points not too distant this will be appreciable 
When contact is made with the copper, the excess 8f negative 
electricity within S ıs diminished, and the slope of potential at 
any external point 1s diminished ın the same proportion 

Another, and, I think, quite distinct view which Dr Lodge 
seems disposed to entertain 1s, that the atoms (or molecules) of 
oxygen within the air film on the surface of the zinc, without 
having any actual charge, are polarized—that 1s, have one 
pole positively and the other negatively charged, and pre- 
sent the negative pole to the zne So that the zinc 1s inclosed 
in a shell exactly analogous, gzzfatzs mutandis, to a closed mag- 
netic shell with its negative face inwards I admit that such an 
arrangement, could it exist, would gossess the properties attri- 
buted by Dr Lodge to the ar film It would have no influence 
at any external point, and wowd give a negative potential to 
the mclosed zinc But a difficulty arses zz gne Yo polarize 
the atoms in this manner, or to arrange them in <his$manner if 
independently polarized, requires work to be dore And fm 
what source is the energy derived, no actual combinafion taking 
place between the atoms in guesti8n and he zinc? 

e > s S H BURBURY 





Muti Glaciers of Cromer, ° 


BETWEEN Cromer and Trimmingham, ıt 1s well known, thé 
cliffs are largely made up of boulder clay ang chalky loam, in 
the contorted drift The lower part 3s, generally speaking, 
copped of mores compact boulder clay, while the upper 
portion, sand and lod, 1s eroded backwards mgre rapidly by 
constant slipping , this slacks by the action of ran and springs, 
and becomes g feeding-ground for a number of mud-streams, 


The map of Eversjed’s survey of 1883 was published in Sczence, 1 which creep down gbe gulleys or ffl as mud-avalanches over the 
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e cliffs of the more resistant boulder clay below? 
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This coalesces, 
and fomms mud glaciers, and flows outwards upon the sands 
*The ends spread out, and assume the convex form usual with 
ordinary glagiers, The edges are crevassed longitudinally by 
being stretched open by the more ‘apd, central currents, while 
the centre 1s well crevassed in the process of fanning ow The 
largest stream measuved 60 feet across the fan, where it would 
%e abut 12 feet deep as far as exposed above the sands, for it 
sinks some distance into 1t, with g front of 6 feet 

Its slow advance causes the $and ugon the shore in frant to 
pucker into folds or convolutions, which crack, and large flakes 
or cakes of sand are pushed forwards ın a slanting direction 
over those in front 

Every tide obliterates these marks and imequalities, but the 
distance the flanges of these flakes overlap between each tide 
Piecing a movement of about 5 or 6 inches every twenty-four 

ours, ° 

Here we have no fracture and regelatidn, or molecular dıs- 
turbance in the exact sense of 1a movement, yet the forms and 
currents are so similar, that with a slight@covering of snow ıt 
would be difficult or impossible to detect any difference between 
mud and ordinary ice streams 

The convolutions and overlapping of the sands in front may 
not be without its value when studying the forms of the con- 
torted drift, where folding 1s frequent, and ghe sliding of one 
bed over another apparent fiom the frequent repetition of the 
same bed in g vertical section The slanting and concentne 
lammæ so frequently #zen1n our boulder lays, mclosing beds 
of stratified sands and gfavel@, may also, m some cases, be 
explafhed by the running down and overspreading of recon- 
structed boulder clay ina similar way to the mud-streams of 
Cromer, where it can be seen now m progress 

Sutton Coldfield WILLIAM SHERWOOD 





On Frozen Fish 


DURING the last few weeks there have appeared in NATURE 
several letters containing extraordinary statements of the vitality 
of fish that have been frozen ın ice I have just found ina 
quaint old booh—the ‘‘ Anatomy of Sleep ”—two further state- 

“ments on this subject, and have therefore extracted them, think- 
ing that they might prove of mterest to readers of NATURE 
The first statement 1s quoted by the author (Dr Binns) from 
Franklin’s ‘‘ Journey to the Polar Seas,” p 248 —‘' The fish 
froze as fast as they were taken out of the net, and in a short 
time became a solid mass of 1ce , and, by a blow or two of the 
hatchet, were easily split open, when the intestines might be 
removed in one lump If, ın the completely frozen state, they 
were thawed before the fire, they recovered their animation 
We have seen a carp recover so far as to hop about with much 
vigour, after ıt had been frozen six-and-thirty hours ” 

The second statement is quoted fiom Isaak Walton (‘‘Com- 
plete Angler,” p 257), who ‘‘ quotes Gessner for the fact of 
some large breams being put ito a pond, which was frozen the 
next winter nto one mass of ice, so tat not one could be 
ound, and all swimming about again when the pond thawed in 
he spring,” which phenomenon seemed to Walton ‘‘a thing 
almost as incredible as the resurrection of an atheist ” 

Dr Binns further quotes, from the Qua terly Review, a state- 
ment which goes to show that wosguztos have been frozen on to 
the surface of a lake in the eveneng, and thawed agam by the 
morning sun into animation I should lıke, therefore, to inquire, 
firstly, whether there are aay records of cold-blooded vertebrates 
other than fish being thus frozen and recovered to life , secondly, 
whether any such thing 1s kno@n of the invertebrates, such as 
Molluscae Echinaglermafa, and Vermes , and thirdly, whether 
thys repotted freezing and subsequent recovery of insects can be 
confirmed? In connection witn this last class, I ought perhaps 
to mention that caterpillars ghave, I believe, been reported to 
recover animation after beigg fiozeğ 


March 27 F Perry Costs 





On the Presence of @ Sternum ineNot:danus indicus 
e I HAVE just*found that the omosternum of Notedanus, de- 
scribed by me in a recent number of NATURE (vol alt p 142), 
was originally d@scrib@l by my friend Prof W A Haswell, of 
Sydney, who, in his paper “Studies gn the Elasmobranch 
e Skeleton” (Proc Linn Soc NS W wol ix, 1884), ha? the 
following patsage — 


‘*The shoulder-girdle 1s rgmarkable for the presence in the 
middle ventral hne of a dietinct four-sided lozéage-shaped cal- 
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tilage let fn to the arch, as ıt were, m front ‘Phis 1s% condition 
which I have not observed o1 seen fe€cribed mm any other form , 
it does not seem to* occur either m Heplamhels cinereus or m 
Henanchus gitseus "Lhe intercepted cartilage is temptingly like 
a presternal, but the absence of such an element in any group 
nearer than the Amphibia seems to preclude this explanation ” 

D? Haswell gives no figure of the shoulder-girdle, but from 
the above description ıt would appear that the post-omosternum 
was absent in his specimen ® T JEFFERY PARKER 

Dunedia, N Z , January 27 ; 

e. Ld 
° Cackling of Hens, i 

I HAVE recently published¢he following lettea in ge Feld , 
but not having so far received any answer to the question which 
1t presents, I should like to republish it th your columns, in 
order to ascergayn whether ay ornithologigts®to whom I have 
not already “pplied may have any information to give upon 
the subject GzorGE J ROMANES 
* Christ Church, Oxford, March 28 . 


Cking of the Hens of Jungle Fowl a 
‘Can any of your readers inform me whether or not the hens 
of the wild jungle fowl (Gallus bankıwa) cackle after laying their 
eggs, ın the manner of their domesticated descendants? I can- 
not find any literature upon the subject , but if wild hens do 
cackle in the jungle, surely somebody must have heard them 
Mr A P Bartlett informs me that, when confined in shrubberies 
of the Zoological Gardens, they do not cackle , and, therefore, 
if nobody has ever heard them do so ın a state of nature, we 
may fairly infer that the instinct ıs a product of domesticatione 
If this should turn out to be the case, ıt would be a somewhat 
remarkable fact, and would, moreover, lead to the further ques- 
tion whether there are any parts of the world where domesticated 
poultry do not cackle ” . ° 





. 


Wood's Holl Biological Lectures 


A REVIEW of some lectures given by American naturalists at 
the Wood’s Holl Laboratory appeared ın your columns on 
March 19 (p 457), signed with the initials “R L” As there 
are statements made in that review for which I should much 
regret to be held responsible, I beg you to allow me to prevent 
any mistake which might arise from the similarity of the 
ieviewer’s initials to my own, and to state that the review was 
not written by me E Ray LANKESTER, 

Bembridge, I W , March 30 

—— e » 
New Comet 

AT 9pm on Monday, March 30, I picked up a bright, 
round nebulous object in Andromeda which I could not identify 
I soon found it m rapid motion to the south, and its cometary 
nature was therefore placed beyond a doubt 

The position of the object is approvimately R A 14°, Decl 
43° north, and its motion 1s carrying it quickly towards the sun, 
so that ıt becomes important i? should be immediately observed 
for place and its orbit computed It will probably disappear in 
two or three weeks 

At 4 30 on the morning of Tu@sday, March 31, the new comet 
was very distinctly visible, though the gibbous moon was shining 
brightly at the time 

At thg end of the present week the comet will be near 6 
Andromede, and a little sweeping 1n the region of this star will 
almost certarnlyeseveal 1@ for ıt ıs too conSpicuous to be over- 
looked even in a comparatively small telescope 

Bristol, March 31 W FE DENNING 





THE ASTRONOMICAL CONGRESS. 


QVR readers will be giad ¢dgknow that the invitations 
issued by Admiral Mouchez to the Directors of the 
various Observatories interegted in prosecuting the photo- 
graphic chart of the heavens have met with a very ready 
response It is confidently expected thateehis Congress 
will be the last that will be found necessary, and before 
the astronomers have separated it 1s hoped that the 
scheme will have received its final shape, and that no 
impoitant deteil wijl have eqcaped attention ; 
The English conthgent 1s represented by the As- 
tronomer-Royal, Dr Guill from the Cape ofeGood Hope, 
Mr. Plummer from Oxford, Captain Abney, and Mr 
te s hd 
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from the Potsdam Observatory Dr Schemer Prof 
Kopteyn of Groningen 1s also expected Prof Bakhuyzen 
comes from Leyden Italy ıs 1epresented by Pref 
Tacchw of the Collegio Romano, Padre Denza, the 


Russia ¢eftds two astronomers, Drs Donner of Helsingfors 
and Belopalsky of Pulkova The Chilian troubles have 
mot prevented the G&vernment of that country accrediting 


? M Maturana, while Brazil ileistrates its interest in the 


scheme by despatching M Beuf of Rio de Janeiro, 

Of couise the Krench astronomers are strongly repre- 
sented M Rayet of Bordeaux, M Trépied of Algiers, 
and M Baillaud of Marseilles, tepresent thtemore distant 
French Observatories , while of the Paris men of science, in 
agiditiog to MM Mouchez and Janssen, we may con; 
fidently expect th® co-operation of MM Faye, Wolf, 
@ornu, and Henn frères ° 

An informal meeting was held on Saturday last at the : 
Observatory to draw up a paper of agenda containing | 
the points which it was thought that the Congress should | 
consider, This does not exclude any other points which , 
may prove of interest in the course of the debate, | 

The following programme, to be submitted to the 
General Congtess, was drawn up 
e 1 Verbal reports on the astrophotographic installa- 
tions 

2 Exhibition of the photographs obtamed, and the ' 
digcussion of the most desirable point of exposure with | 
read to the focus 

*3 The mode of printing the réseau 

4 Report on the various kind of plates and photo- 
graphic processes and developments 

5 On the formation of a catalogue of guiding stars 

®6 (a) On the desirability of increasing the distance of 
the guiding stars from the centre of the plate 

(4) On the best form of micrometer for the guiding 
telescope 

7 On the orientation of the plate 

*3 Is it desirable that the plates for the catalogue and 
the chart bę taken,on the same evening ? 

9 To determine the length of the exposure in the cata- 
logue plates, and whether it be desirable to mcrease it 

I0. Is ıt desirable to make three exposures on the 
same plate? 

11 To fixthe mimimum diameter which the 11th and 
14th magnitude star images shall have on the plate 

12 To discuss the possibility of determining a relation . 
between the diameter and tifne of exposure 

13 To obtain a definition of the 14th magnitude 

14 The method of measuring the negatives and the 
employment of the réseau * 

15 To discuss 

(a) The number of fundamental stars for each negative. 

(4) The choice of these stars : 

(c) The propes plan to assure the merigjan observation 
of these stars 

16 On the method of reproduction of the plates for ! 
the chart © | 

17 (a) To discuss the degrability of a Central Bureau | 

i 


representative of the Vatican, and M Riccd of Palermo 





for measuring and discussing the plates 

(2) Shall ObservatorigSepossessyng measuring instru- 
ments begin to measure at once? 

18 To discuss when the work should be begun 

19 Should there be plates of longer exposure in the 
neighbourhepd of the ecliptic ? 

No 10 seems to require someexplanation It has been 
found by MM Henry that the visibility of minute stars 1s 
much assisted if there be three exposures a line, and it 15 
possible that a proposition will be madego do away with 
the very short exposures andato substitute three separated 
from each ether in lengh of exposure by an equal or 
nearly equal interval of time l 
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T ıs not uncommon to hear ıt remarked that photo- 

graphs make hills look low, or that they make things 
look “Such a long way.off”, and that they do so ina 
great many cases is perfectly trug . 

In explanation of the apparent lowness of photogr&phed® 
mountains, I have heard 1t*saggested that the eye judges 
horizontal and vertical* distances by different standards, 
and this, too, 1s probably the case, but since there 1s a 
horizontal and a vertical ın a picture as well as in nature, 
the eye ought to form similar judgments on both 

The true meaning of the appearances alluded to, though 
they admit of a most simple explanation, is not as generally 
understood as might be expected ° 

The fact ıs that they depend merely on perspective 

In elementary books on @rawing there often appears a 
diagram in which®imaginary threads are supposed to be 
stretched from every point of an object, through an upright 
sheet of glass, and to intersect in some point behind it 
The trace of these threads on the glasswill there form 
a picture of the object which 1s ın true perspective, when 
viewed from th@ intersection of te threads , andif the 
proper amount of light, shade, and colour be supposed 
to be added, this® pictuie, to the sangle eye so placed, 
would be absolutely undist*ngufhable from the object 

e 


But now suppose the eye 1s not at the place of inter- 
section of the threads, but a certain distance further off, 
or nearer to the glass Itis evident that the apparent 
angular magnitude of every object ın the picture 1s altered 
in the ratio of the distance of the intersection of* the 
threads to the distance of the eye from the glass But 
this ıs exactly what would be the case, if, keeping the eye 
at the intersection of the threads, a new picture were 
formed on the glass either by altering the size of th 
real objects in this ratio, or their distance from the glass 
in the inverse ratio 

For instance, let the objects forming the picture be two 
towers, one say half a mile off and the othera mile, and 
suppose that the imtersection of the threads ıs one foot 
behind the glass, to the eye placed at that distance the 
towers in the picture will subtend the same angle as they 
do m reality , but if the eye be moved a foot further from 
the glass these angles will be halved, and the same picture 
will then fall on the retina as would be formed there were 


' the eye one foot from the glass and the towers only half 


their actual size, or 1f they were removed to the distances 
of one mile and two miles respectively 
Thus by viewing the picture from the wrong distance, 
either the apparent size of the objects represented by # 
true distance 
wrong distance’ 
wiong distance, 


rent distances by irae didksuce 


Putting this ın symbols, for the sake of simpligity and 
brevity, we have, if D = true distance of an object from 
the pomt of view, A = itsereal liwear magnitude, F = 
distance at whic the picture must be yiewed m order to 
convey a correct impression of D and Thef if d, and 
a, are the values corresponding to D and A,,when the 


£ 
FP 


when A ıs judged correctly, @ = 3 A when D 1s judged 


is multiphed by the ratio or their appa- 


picture 1s seen from the disfance J, we have d= 


* 
correctly Of course both A and D may be misjudged, but 
apparent and true distances and sizes are still connected 
by the relation è e 
" ad = AD 


e e 
In a photograph? F ıs the focal length of the lens wit 
which it was taken, and f the distance af which it is 
looked at «Thus, if, as is $gnerally the case with all 
e 
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œ moderate fizefi pictures, the focal length of the lens ıs less | distance of the lens which tookethem or less than this 


athan the distance one would naturally hold the picture at 

for convenient view, the inevitable fesult is either that 

the apparént distances of the picture are greater than the 
‘° . 


real ones ın the proportion of E or that the Apparent 
. 
*sizes*of the things represented 1n it are reduced ın the 
e 
preportion =» or a combination of both these wrong 


impressions 1s produced 

Which of these effects or what combination of them 

* 1s suggested depends much on the nature of the picture 

itself 

In interiors taken with a wide-angle, short-focussed lens, 
distanées are enormously exaggerated, while m land- 
scapes it 1s generally the sizes of things which seem 
diminished e ° 

As a rule, ıt may be said that obfects which do not 
themselves suggest any scale will be made to Jook small, 
while those which do, such as men, houses, &c, will 
appear distant è , 


When E is greater than unity, ze when the picture 


1s viewed tpo near, the reverse of the above effects 1s 
seen , and as far as the perspective 1s concerned, the scene 
1s being viewed througll a telescope 
The magnifying power of a telescope is the focal length 
of the object-glass divided by the focal length of the 
*eye-piece, or, in other words, the distance from the lens 
at which the image is formed divided by the distance 
from which it 1s viewed 
If the focal length of the eye-piece 1s the same as that 
of the object-glass, there is no magnification, and in the 
field of the telescope will be seen an exact reproduction 
of the natural view 
eo When, however, by shortening the focal length of the 
eye-piece, magnification 1s obtained, foreshortening of all 


the distances in the ratio È natuially takes place 


This may be practically illustrated in rather a striking 
way by looking from a railway bridge along a straight 
piece of line at an approaching tram 

Supposing the train to be travelling at forty miles per 
hour, if the telescopic power be forty, the apparent 1ate 
of approach will be only one mile per hour 

From what has been said, ıt will be clear that just the 
same laws apply to photographic pictures (or any pictures 
in true perspective) as to telescopic images, and that 
there 1s only one distance at which*they will convey a 
correct impression to the eye 

This being so, ıt 1s evident that any photograph taken 
with a lens of less than about a foot focal length, must 
exaggerate all the distances, or make objects in the 
picture look smaller than they should, and the only 
remedy for this ıs to enlarge fhe picture until the right 
distange to view it from becomes also the convenient 
distance 

Even if this be dane, howgver, there ıs still a tendency 
to view the pictyre teo far off, for fgw lenses, except 
those for portraits embrace an angle so small as to be 
taken ingat a single glance, and people are naturally 
inclined to stand far enoygh from a picture to see the 
whole of it at once ° è ° G 

Sull, a proper amount of enlargement offers the best 
means of makıng a photograph gıve a true ıdea of the 
scene which it, represents , and this fs especially true of 
éhe small pictures taken by so-called “detective” 
cameras, having lenses varying from four to six inches in 
foca] length, and it fs for this end, and not, ın general, to 
eeable more detail to be seen, that the enlarging process 
1s most usefyl 

Of course, negatives for enlargement must be well 
enough defined to bear ging examined from the focal 
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(since detail 1s fost ın the enlarging Moĉess), and many 
which would pass muster well enough when held a foot 
o1 more off will be found imperfect when looked at from 
the lesser distance ° 

Im a subsequent article I will, if the Editor permits, 
enter more fully on the subject of photographig definition 
and its hmits, both as they depend on the nature of the 
various Sensitive films, and on the,lenses by which he 


image ig formed . A MALLOCK ° 
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EMILE GAUTIER 
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COLONEL GAUTIER was born $n April 18, in the 
year 1822, at Geneva, where he made his first 
studies When he had concluded his course at the ancient 
Academy, his tastes and natural tal®hts inclined him to 
astronomy, the science to which he had been edrfy 
initiated by his uncle, Alfred Gautier, then Director of 
the Observatory In order to perfect himself in*his 
studies, he went to Paris, where, thanks to the recom- 
mendations of his uncle, and more especially of Frederic 
Maurice, a member of the Institute, with whom he was 
on excellent terms, he entered the Observatory and became 
the pupil of the celebrated astronomer Leverrier One 
of the early recollections that Emile Gautier loved partie 
cularly to recall was the time when he worked under the 
direction of the illustrious savazé at the calculations of 
the perturbations of the planets , he went over againeing 
duplicate all the calculations relative to the perturbatfons 
of Uranus, calculations which Leverrier had presented 
to the Academy of Sciences in November 1845 
After a stay of about two years in Paris, he returned 
to Geneva, and published in December 1846 a thesis 
prompted by the mathematical works in which he h&d 
taken part, it was entitled “An Essay on the Theory of 
the Perturbations of Comets” In the year 1847, he 
sojourned for several months in England, where he made 
the acquaintance of several eminent English astronomers, 
among whom were Airy, Chalhs, Adams, and perhdps 
others e . 
On his return he spent some months at Paris, where he 
made various astronomical researches, and determined 
among others the elements of the planet Metis He after- 
wards returned to Geneva, wheie, in conjunction with 
Emule Plantamour, then Director, he worked at the 
Observatory, especially at magnetic observations 
In 1849 he married Mdllg V Sarazin Maunice, grand- 
daughter of Frederic Maurice, already mentioned He 
leaves two sons the elder, Lucien, is at present Professor 
of Hebrew at Lausanne, the younger, Raoul, in the 
beginning of 1890 was nominated Piofessor of Astronomy 
at the University of Geneva, and succeeded his father at 
the commencement of the same year as the Director of 
the Obs€rvatory 
In the earlygpart ofethe year 1850, pressed by Colonel 
Aubert and General Dupour, Gautier turned his attention 
more especially towards a military career, for which he pos- 
sessed remarkable qualities His advancement was rapid, 
and he was considered one of the best officers in the Swiss 
army We need not here follqw this part of his life, nor 
note the various admenistiatives functions in connection 
with which he introduced usefulinnovations This subject 
would lead us far from the limgts of this article We may 
say, nevertheless, that in his numerous occupations he 
never lost sight of astronomy, but constant## made hım- 
self acquainted with its cuirent progress 
In 1860 he went to Spain to observe the total eclipse 
of the sun on July 18 at Taragona (Aragon), and gave an 
account df hiseobseyvations an the Archives des Sczences 
Physiques et Naturelles a pwblication in which the majority 
of his works were pringed About this timebhe lead re- 
cognized the nature of solar prominencgs, arf defended 
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his opinon strenuously gagainst astronomers who still 
regarded them as appendages of the mqon Afterwards 
he occupied himself chiefly with the constitution of the 
sun, and with the study of spots and prominences He 
presented the Observatowy with a direct-vision spectre- 
scope ley Hoffman, the instrument with which he pur- 
sued his researches up to the time when he was conffned 
to his bed fn October 1890 ° 

Qn the death of Emile Plantamour, Gaufier was 
neminated Director of the Observatory of Geneya, and 


° from the outset displayed grea? activity m endowing this 


establishment ®vith new instrunfents In meteorology the 
eye observations bave been completed by a self-recording 
barograph by Hipp, reversing thermometers by Negretti 
and Zambra, self-1écording therfhometer anti *ygrometer 
by the brothers®*Richard, and during the last year an 
aremograph by the same makers The Meteorological 
Station’ of Great Sdint-Bernard, which 1Sẹ2 sub-station 
t#the Observatory of Geneva, had been likewise supplied 
with a barograph In chronometry, an important branch 
of tle Observatory, apart from the usual tests installed 
by E Plantamour, Gautier instituted two competitions 
for the studies of errors of compensation He has pe- 
sented the Observatory with an electrical pendulum of 
extreme accuracy made by Hipp 

If we speak of the man, all astronomers with whom he 
was acquainted, and they were many, will agree in saying 
that he was the type of a true gentleman Huis cordial 
welcome, his frankness, his good nature, and his readi- 
eess, to help, gained for bim in succession the love of 
everyone A day of great happiness for him was that on 
which the Astronomische Gesellschaft resolved to make 
Geneva the place of meeting ın 1885, those who took 
patt in this Congress were able to enjoy his good nature 
and frank hospitality, and yet a few days before he ex- 
peMenced a cruel grief 

Emile Gautier died from heart disease, by which he 
was carried suddenly away on the night of February 
24-25 AR 
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NOTES 

THE “ Flora of British India” has reached the seventeenth 
part—in other words, the first part of the sixth volume has ap- 
peared, and Sir Joseph Hooker may be congratulated on having 
so nearly accomplished his great task Since his retirement 
from the Directorship of Kew Gardens, Sir Joseph has 
worked sigle-handed, and severgl large famihes yet remain to 
be done, notably the grasses, which are very numerous, and, m 
some respects, more difficult than the petaloid monocots, and 
mainly so because the mayority øf the species have a much wider 
area of distribution, thus entailing more literary research The 
last published part of ‘‘ The Flora of British India” 1s of more 
than ordinary interest, masmuch as it contains the concM@sion of 
the descriptive accaunt of the orchidy, of Indy About 1400 
species are described , they are referred to upwards of a hundred 
genera, and they constitute about ten per cent of the flowering 
plants of that Past country This is a larger proportion than 
that recorded for the nch orchid®flora of Mexico and Central 
America Among epiphytal, or tree orchids, the beautiful genus 
Dendrobium contributes upwards of r50%pecies, and Habenaria 
among ground orchids numbers 106 species All lovers of 
orchids will welcome this m&terly synopsis of the Indian 
species, and egll botanists will wish the eminent author 
health to finish his great work 


THE Camera Club has issued the programme of the fifth 
annual Photographie Conference, which will be held in the 
theatre of the Society of Arts*on ‘Quesday afid Wednesday, 
April 7 pnd 3 under the presidency of Captam Abney On 
Tuesday Captain Abney will deliver his*presidential address, and 
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papers will be redd by Mr L Clark, Mr Joseph Rennell, ande . 


the Rev F C Lambert Major Nott, Mr C V Boysfand 
Su H. T Wood will read papers on Wednesday, and ın the ® 
evening the members and thear friends will dine together at the 
CniterioneRestaurant All photographers aie invited to attend 
the Conference The annual exhibition*of „photographs by 
members will be on view®1in the Club-house meeting-oom, ® 
Chang Cross Road, from 10 abm to4 pm, and it will remain, 
open for about six weeks ° 


THE Congress of German Geographers was opened in Vienna 
yesterday A Geographical Exhibition ın connection with the 
Congress was on view at the University The exhibits consisted 
chiefly of photographs, maps, and charts 


THROUGH the death of Mr Henry Groves, on March I, at 
the age of fifty-six, af paralysis, the English colony at Florence 
has lost one of its most active scientific members Mr Groves 
had been in business in Florence as a pharmaceutical chemist 
for about thirty years, and had given the whole of his leisure 
time to the imvestigation of the flora, not @nly of Tuscany, 
but of nearly the whole of Italy, of which he possessed an 
exceptional knowlédge His vast stots of information were 
always at the service gf English and other visitorsgto Florence 
His dried collection of Italan plants yas Probably unitvalled in 
extent, and has, we are informed, become the property of the 
Central Botameal Society of Tuscany 


On Thursday last, about midday, two distinct shocks of 
earthquake were felt at Boscastle, North Cornwall The first 
shock was very severe, shaking the windows and furniture in 
some of the houses The second shock followed in about+two 
minutes It was not quite so severe, but was distinctly felt 
Some people state that they felt the ground trembling under 
their feet for several seconds 


Dr H WILD read a paper before the Imperial Academy of $ 
Sctences of St Petersburg on January 16 last on the use of the 
electric light for photographic self-registering instruments He 
finds that ıt is more economical than gas or petroleum, and gives 
more uniform and sharper curves Also that it reduces the pos- 
sibility of loss of continuous registration to a minimum, and 
completely prevents the disturbance caused by increase of tem- 
perature when gas or oil 1s used 


Mr C CALLAWAY has submitted to the Shropshise County 
Council a report on technical education , and now the Stafford- 
shire County Council has invited him to prepare a similar report 
on technical instruction in the district occupied by the industries 
of North Staffordshire 


Mr R L WEIGHTON has been appointed Professor of 
Engineering and Naval Architecture at the Durham College of 
Science, Newcastle-upon-Tyng, 


Dr WILLIAM SOMERVILLE, having been appointed 4e the 
chair of agriculture and forestry recehtly founded ın the Dur- 
ham College of Science, Newcgstle-upow-Tyne, will begin his 
duties early in the sammer The ColleSe hagacquire@ 15 acres 
of land at Gosforth for the purposes of an experiment statiqg, 
and it 1s hoped that smalle: stations will be established in other 
parts of the district It ıs the desMe of fhe College that the 
members of the shff of its agriculture) department should assist 
in the establishment of a system of agricultural education 
throughout the adjomang counties, *partly by a system of 


“ extension lectures” and partly by conducting? special classes ¢ x 


for teachers ë 


. e 
THE Revue Bulogigue du Nord de la France publishes a paper 
by M J. de Guerne one the new steam yacht recently built uf e 
London for the Prince of Monaco The Princes Ahce is, m 
fact, a sailing vęssel with an engin@ ard screw-propeller to help 
e 
e 


x 
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e “it, the pr@priftor much prefers sailing to steaming The 


boat cofitains three laboratories very well equipped for zoological 
work, as well as photography and oceanggraphy , and a short 
trial cruise i$ to be made in the aufumn A 


AT the Royal Instyution, Mr J Scott Keltie will on Tuesday, 

ei pril,7, begin £ course of three legtures on the geography of 

Africa, with special reference tg the exploration, commercial 

development, and pohtical partition of the continent , Prof Dewar 

will on Thursday, April 9, begin a course of six lectures on recent 

spectroscopic investigations, and Prof Silvanus P Thompson 

ə will on Saturday, April 11, begm a course of four lectures on 

the dynamo The Frnday evening meetings will be resumed on 

April 10, when Sir William Thomson will give a discourse on 
electric &nd magnetic, screening r 


Pror KARL PEARSON proposes to deliversat Giesham College 
lectures on the following subjects Apniler4, the geometry of 
motion, Aprl 15 and 16, matter and force, April 17, the 
classification of the sciences These lectures begin at 6 o’clock 
p m, and are freeeto the public 


THe following lectures on scientific subjects are to be given at 
the Royal Victoria Hall *Apnil 7, “ Minute Things m Nature,” 
by Prof Rupert Jones, April 14, ‘‘ Extinct Volcanoes of 
France,” by Dr Crostkeyg, Agil 21, ‘‘ Mountam Exploration 
in thesCaucasus,” by Mr Dent 


Last August various gentlemen connected with agricultural 
eindustry ın different parts of the United Kingdom were invited 
by the High Commissioner for Canada to visit the Domimon, 
to report upon its agricultural resources, and the advantages the 
country offers for the settlement of farmers and farm labourers 
The reports of these gentlemen have now been issued If pub- 
lished together, they would have made a rather bulky volume, 
soit was decided that they should be divided mto four parts 
“They present a great mass of useful and well-a:ranged informa- 
tion, and are carefully illustrated 


THE Revue Mensuelle de P Ecole d Anthropologie de Parts, of 
which three numbers have now been published, 1s likely to do 
much good work m extending among the educated classes of 
France a knowledge of anthropological science Among the 
contributors are MM G de Mortillet, André Lefévre, and C 
Letourneau 


ACCORDENG to a telegram sent through Dalziel’s Agency, a 
magnificent grotto has been discovered near Ajaccio It is 
entered with difficulty, owing to the smallness of the aperture , 
but upon his entrance the explorer finds himself in a vast and 
lefty hall, the sides of which are some 25 yards in height 
From this there are several passages leading to an indefinite 
number of other chambers A thorough investigation of the 
grotto has not yet been made 


THE following are some result$ of a study of 197 thunder- 
storms wi Russia ın 1888, with reference to their speed of travel 
The author (Herr Schonrock) obtamed as mean velocity about 
28 5 miles, an hour, wfth,vanatfn from 13 to 50 miles In the 
hot seasongthe veldtity was less than in the @old (28 m against 
32% ) It was least in the early morning, then increased, at 
first slowly, then faster, reaching a maximum between 9 and 
topm Thunderstorms travel mest quickly from south-west, 
west, and north-west An interesting geographical difference 
was observed From west to east the velocity increased at first , 
but abotit 30° to 85° east longitude a maxifium was reached, and 
further east the speed declined, the decline showing, however, 
a secondary mammumebetween 45° and 50% 


eTHE Annual Report of the Berlin branch of the German 
‘Meteorological Society contains the resufts of ramfall observa- 
tions at a number of stations m and near Berlin for the year 


1890 This year ıs among ¿fe driest eaperienoed since 1848, 
s 
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when regular observations were began, the months of Febuary 
and September, especially, are the driest on retord Dr. Hell- 
mann, the Secretary, has carried on some useful experiments to 
dgtermine the influence of the height of ram-gauges upon the 
records of ramnfall—a matter of Stonsiderable importance in 
towns, owing to the difficulty of obtanmg a good exposure at a 
low Èvel He finds that aout a quarter of the raenfgll 1s lost 
in an elevated exposure, such as on the roof of a house, during 
strong winds , but he arrives at the impoftant conclusign tha? an 
elevated Sxposure 1s peımıssble if the gauge can be protected 
from the disturbing mfluenæ of the wind ‘Phe Report also 
contains a list of the severe winters sincee1728 The coldest 
winter was 1788 » on December 28 a mnyman of — 21° 6 was 


recorded. e . 


e A KNOWLEDGE of how water behaves with regard te passage 
of different lightgays through it 1s import&nt, not only for deter- 
miming the colour of the substance, but also for ascertaining what 
rays penetrate to the mhabitants of ocean depths This matter 
has been studied lately by Herren Hufner and Albrecht, with 
the aid of the new spectro-photometry (Wied Ann) Above or 
below the spectrum obtained directly from a beam of sunhght 
passing to the spectro photometer, was thrown one from an 
equally strong beam which had passed through a water column 
of known length The intensities of the two spectra were them 
compared in a series of sections by means of the polanzation 
apparatus, and the coefficients of extinction determined It was 
proved that the light-extinction by water is in general greateythee 
longer the wave-length But the curve of transmitted light has 
not a iegular course , in the region of D and G, where broad 
absorption bands have been observed, ıt shows sudden rises 


ABOUT 18° C, according to Herr Kleistrick (e262), 
Japanese and ordinary wax sink m water, but above 18° they 
float This 1s because the wax has a much greater coefficient of 
expansion than water, and under 18° it has a higher specific 
gravity 


e 

THERE 1s reason to believe that the indications of tromometers 
are sometimes vitiated by wind This måtter h&s been lately 
investigated by M Carcant, who made mquiry at four Observa- 
torres (Rome, Mestre, Florence, and Rocca di Papa), the tromo- 
meters of which were quite isolated from the floors or walls of 
buildings At the last-named station, the imstrument is in a 
cavern several metres under the surface M Carcam finds, in 
many cases, synchronism between the maxima of wind and of 
tremors, on an average, in 84 per cent of the observations 
As it 1s difficult to suppose this coincidence fortuitous, it 1s 
inferred that wind-pressure entes as an important factor into 
the movements of the tromometer It ıs pointed out that, in 
the case of a tromometer isolated ın a building, the oscillations 
caused u® the latter by wind exert pressure on the ground, and 
so affect the instgument „In a case like thateof Rocca di Papa, 
the direct pressure of the wind on sloping ground has to be con- 
sidered , the vibrations so produced may be transmitted to some 
distance from their place of ongin, like tremors ef earthquake 
nature Mr Carcani finds, m tMs particular case, many mstances 
of rise and fall in the tromometric gntensity, corresponding with 
rise and fall of wind ® In view %f these facts, tromometnc 
observations, he considers, should be made only when the wind is. 
not very high ° 


WITH ieference to observed changes in the @axth’s axis of 
rotation, it has been pointed out that through changes im distri- 
bution of air-pressure and movement of water masses, consider- 
“able differences qf level in the ocean may be produced Herr 
Lamp notes (Astr Nathr4 the displacement northwards of the 
maxima of air-pressure in the trad@e-wind region, nd of ocean 
currents, as the sun rises In summer Thus a certain quantity 
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of water, passes: Over m, gummer from the southern to the 
northern hemisphere, and ıt 1s improbable hat compensation 
takes place by means of under-currents As the year advances, 
water passes back to the southern hemisphere, reaching there 
a maximum in our winter® This periodical transference of 
mass is®supposed to cause periodical variation m the eatth’s 
axis, Herg Lamp calculates that tq cause a change of lattude 
of o” 5, tt would be sufficient that at 180° longitude fram Berlin, 
a weiter-mass of 2500 oubic metres should move in a meridional 
dfrection from 30° S lat to 35° Nelat , and that with feference 
to the ocegnic agea concerned, weeneed only suppose a mean 
elevation of 10cm. (gr 4 inches) in the sea-level 


THE Director Of*the Agneultéral Expernmtrf, Station of 
the Agricultural and Mechanical College for the State of 
Agabame has issued his Bulletin No 13, which is devotede 
to an éxhaustive accSant of the different vaigeties of cotton 
grown m the State, by Mr. P H. Mell, the botanist and 
meteorologist to the station According to Mr Mell, only 
three species of Gossypium are of special commercial import- 
ance, viz (1) G Bahme, or Egyptian cotton, (2) G barbadense 
or mgrum, Sea-Island cotton, or long staple, or black-seed 
cotton, (3) G Rerbaceum or album, short staple, or upland, 
or green-seed cétton These three species have been multi- 
plied nto 20 or 30 so-called varieties, by certain kinds of 
cultivation and careful selection G Bakma ıs supposed to be 
originally a hybrid between the natrve Egyptian cotton-plant 
mand@,a species of 772descus The ‘‘Sea-Island” cotton requires 
a-salt atmosphere, and 1s mainly used ın the manufacture of 
lace Mr Mell gives the microscopic characteristics of 25 
varieties of cotton, and his desenptions are accompanied by 
photographic illustrations made with a photo-micro camera and 
marometer The Bulletins are supplied free on application 
to any citizen of the State 


ACCORDING to the Japan Mail, the Japanese Government has 
made an award of $1goo to Dr Shoher Tanaka, a graduate in 
scitnce of the Tokio University and of the Berlin University, 
for the mventwn of # new musical instrument, as to which the 
following information is given In Germany, Dr Tanaka 
devoted himself specially te the study of sound and of music, and 
1s no doubt the fist Japanese who has obtained an intimate 
knowledge .of Western music on its practical, theoretical, 
scientific, and histone sides On the purely scientific side he 
has added to our knowledge of the laws of vibrations of plates, 
and has also communicated to musical literature several papers 
of interest. One of tnese contains an account of a harmonium 
which he has devised, and whch 1s tuned ın practically pure 
mtonation From a cursory glance at the contents of this 
pamphlet, ıt 1s difficult to pick out the really original matter 
Judging from the references and foot-notes, the authordhas read 
widely, and appears to be warranted ın claiming to be the first 
who has ren a keyed instrumerf capabl of giving practi- 
cally pure chords in all the usual keys, and of being played 
almost®exactlygas a piano or an organ 1s played The manual is, 
to a first glance, very similar g appearance to the ordinary 
organ or piano manual Buf a closer imspection shows that a 
short black note ıs introduced*betweeneE and F, and that the 
other black notes are divided into two or even three In all, 
there are twenty distinct notes within the compass of an octave, 
instead of the usual twelve in our instruments of equal tempera- 
ment Dr Tanaka’s white notes are tuned to the perfect major 
seale of C, the E being therefore considerably flatter than the 
note of the same name on the piano If it 1s desired to play on | 
the scale of D, this E, the trug major third toe C, mast not be 
used A slightly but appreciably sh&rper note must be used, 
and this ıs ineerted between ® and E,,ın front of the ordinary 
black note Known jas D sharp or E flat Stuctly speaking, as 
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on Bosanquet’s organ for stance, D sharp ande fimt are really « 


different notes, but the difference is too slight to be practfcally 

, e 
appreciable In Dr ,Tanaka’s scheme, however, the require- 
ments of modern transpositien in music necessitaté a C sharp 
distinct fom D flat® ° 


. 

THE additions to the Zoglogical Seciety’s Gardens durigg the, 
past week include a Purpl¢-faced Monkey (Semnopithecus 
leucopsymnus) from Ceylgn, preSented by Mrs Sutton Sams 
a Sooty Mangabey (Cercocebus fuliginosus §) from West Africa, 
presented by Miss Kathleen Hill, an Indian Civet (Veverszcela 
malaccensis), two Malabar Squirrels (Serrus maximus) from 
India, presented by Colonel A Bloomfield, a Two-spotted 
Paradoxure (Mandznra binotata) from West Africa, presented 
by Dr J Galbiaith Westlake , a Laughing Kingfishef {Dacelo 
gigantea) from Australia, presented by Mr Charles C. Barton, 
five Summer Ducks,(@x spo%sa 5 ¢) from North America, 
four Gadwalls (Chaulelasmus streperus 8 6 2 9%), European, 
purchased , a Black-headed Lemur (Lemur brunneus), born in 


the Gardens è 





SCIENCE IN NEW ZEALAND 


e . 
HE following ıs the Presidential, ad@ress delivered by Sir 
James Hector, at the recent meeting of the Australasian 
Association for the Advancement of Sctence — 


When I rashly replied m the affirmative to the cablegram 
which I received from our Secretary m Melbourne, asking me to * 
undertake the honourable and responsible duties which I have 
to commence this evening, I fear I did not fully realize the diffi- 
culties of the position, but since then the sense of my unfitness 
for the task has become very oppressive To address an assembly 
of this kind on general science must involve unusual dı fficulties, 
owing to the audience being laigely composed of those who, 
only taking a casual mterest in scientific discus sions, look chiefly 
to the results, while, at the same time, there are present profes- : 
sional specialists m almost every branch of knowledge I feel 
that on this occasion I must be ruled by the interest of the 
majority, and claim the forbearance of my fellow-workers m 
science 1f J have to refer in a sketchy way to subjects ın which 
they are deeply interested, and far more learned than I profess 
to be 

Seeing that I am addressing a Christchurch audience, I hope I 
may be permitted ın the first place, to say a word concerning 
one whose scientific services should, without doubt, have ob- 
tamed for him the position of first President in New Zealand of 
the Australasian Association We naturally recall the name of 
Sir Julus Von Haast on this occasion, and mourn for the loss 
the colony has sustained of one who for thirty years occupied a 
most prominent position His early researches in the North 
Island in company with Von Hochstetter, were followed by the 
exploration of the remote districts on the west coast of Nelson, 
after which Canterbury secured his distinguished services, and 
enabled him to leave that monument of his varied scientific 
knowledge, shrewd capacity, and indefatigable industry which 
is to be found in the Canterb@ry Museum ‘There are others of 
our fellow-colomists whose wide range of experience would have 
peculiarly fitted them to act as your President, and I am “ible to 
say that had our veteran colomst and explorer Sir George Grey 
felt more assured ın health an@ strength, 1t would have been 
your pleasure this e®ening to hsten to a flol of eloguence on 
all scientific topics that relate to the future develdpmentgof 
Australasia There is another name I feel must be mentioned 
as one who should have been ın thas position had his health per- 
mitted J refer o the Rev @Villiane Colênso, who 1s not only 
the greatest authority on the folk-lore of the Maoris, on whom 
he was among the first to confer a printed literature in their own 
language His long-@ontinued worl? as a field naturalist, and 
especially as a botanist, 1s exceedingly interestifg, seeing that it, 
forms a connecting link that has contmued the early spirit of 
natural history research in New Zealandpthat €ommenced with 
Banks and Solander, and was continued by Menzies, Lesson, 
the*two Cunninghama and Sir Joseph Hooker, prior to thè e 
arrival of colonists Thus we sull have in my esteemed friend, 
Mı Colenso, an active veteran naturalist of what we may call 
the old school Bf explorers ° 
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sre Tt gs wonderfull to reflect that little more than fifty years ago 
this Eufopean colony was represented by a few fishing hamlets 
‘on the seaboard of a country occupied hy a considerable native 
population ® To the early explorers, and ésen down to a much 
Jater date, the obstacles that beset their pathewere very different 
from those of the pwesent time often obstructive natives, no 
goads,no steamefs, noiailways Had an Association then ex- 
isted and desired to promote science by giving our visitors an 
opportunity of visiting the renwt® parts of the islands, the same 
excursions which have on this occasioa been planned to dtcupy 
a few days, would have occupied as many months, and then been 
accomplished only with great hardship and difficulty I must 
ask the young and rising generation of colonial naturalists to 
bear this sm mind when they have to criticize and add to the 
work of their predecessors Such names of early colonists as 
Bidwill,. Sinclair, Monro, Mantell, Travers, and many others 
should ever be held 1mesteem as those who, amidst all the arduous 
trials of early colonization, never lost sight of their duty towards the 
advancement of science n New Zealand ¿l will not attempt to 
particularize other names from amongst our existing, and, though 
small in number, very active corps of scientific workers They 
are here, or should be, to speak for themselves in the sectional 
work , and I have no doubt some of those who did me the 
great honour of placing me in my present position are secretly 
congratulating themselvee that they have secu@ed for themselves 
the position of free lances on this occasion 
This 1s now the third annual gatheringeof this Association, 
and New Zealand should fgel honoured that it has at so early a 
date 1 the Association’s history been selected to the turn in 
rotation as the place of meeting among so many divisions of the 
great colony of Australasia The two volumes ot the Iransac- 
tions of the Association, already ın the hands of members, are 
quite sufficient to prove that the hopes of its founders or 1ather, 
I may almost say, the founde:—Prof Liversidge, of Sydney— 
have keen amply fulfilled The papeis read before the different 
Sections, and the addresses delivered, have, in my opinion, to a 
most remarkable extent embodied information and discussions 
which were not likely to have been produced as the result of any 
of our local scientific organizations The authors seemed to have 
felt ıt incumbent on them to place their subjects in the enviion- 
ment of Australasia, and not in relation to the colony they 
happened to represent This, I take ut, 1s the first truly effective 
step towards Federation which has yet been achieved, and I trust 
that all ou: members will continue to be imbued with this spint 
Politicians should take this well to heart Let them continue to 
aid all efforts that will tend to bring scientific accumulations in 
these colonies into a common store, so that each may discover 
for what purpose tt has been best adapted by nature, and by 
paying proper political respect ın fiscal policy to one another, 
each may pjosper to the full extent of its natuial advantages 
But ıt 1s not alone in the value of the papers communicated the 
Association contributes to advance true civilization in the colonies 
The face to face conference, the personal contact of the active 
workers in different lines of scientific work, Tnust greatly facilitate 
the more thorough understanding of the work which has been 
done and which is still undone A vague idea, simmering m the 
brain of one man of science, who think- light of it because it has no 
special application ın his particular environment, may, by personal 
converse, flash into important results ın the mind of another who 
has had the difficulties facing him, lwut without the happy thought 
occurring It would be rather interesting for someone with 
leisure t8 endeavour to recoumt how many great discoveries have 
eventuated in this manner 
In casting my thougfts for a®particular subject on which to 
address the,Associamon I felt perplexed Presidents of similar 
Assgciatioffs in the Old World, who are ın constant contact 
with the acgual progress ın scientific thought, feel that a mere 
recital of the achievements durgg their previous term 1s sufficient 
to command interest , But ingthe colenies most gf us are cut off 
from personal converse with the leading minds by whom the 
scientific afflatus 1s communicated , and in our suspense for the 
tardy arsıval of the official publications of the Societies, we have 
tọ feed our mind#with science from periodical literature But 
even in this respect my own current education 1s very defective, 
as I reside in the *capitaé city of New Zealand, which has no 
College with a professorial staff whose duty, pleasure, and ipterest 
x % to maintain themselves on a level withe the different branches 
of knowledge they represent I therefore decided that, mstead 
of endeavouring to review what had been done ın the way of 
scientific progress, even in Australasia, ıt would b# better to cou- 
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fine my remarks to New Zealand—tlkkeemore so ‘that thts 1s the 
first occasion thatethere has been a gatheng ‘bf what must, to 
some extent, be considered to be an outside audience for the 
colony To endeavour to describe, even briefly, the progress 
mde in the science of a new country, 1s, however, almost uhe 
wiltigg its minute history Every step in its reclamation from a 
wild state of nature has depended on the application of scientific 
knowWledge, and the 1eason fer the rapid advance made yn these 
colonies iggchiefly to be attributed to then having had the ad- 
vantage of all modern resources ready to kand d 

As inemost other matters, New Zealand, there fs a sharB 
lne dividing the progress into two distinct periods, the first 
before and the second after tht formation of the folony®in 1840 
With reference to the former period it 1s noterequisite that much 
should be said on this occasion From thes time of Captain 
Cooh’s voyag®s owing to hifattractive narfative, New Zealand 
acquired mtense interest for naturalists Hus descriptions of the 
jountry and its productions, seeing that he only gathergd the 
rom a few places where he landed on tlee coast, are singularly 
accurate But I @ink rather too much ıs sometimes endeavoureg 
to be proved from the negative evidence of his not having 
observed certain objects Asan instance, it has been asserted 
that if any of the many forms of the moa still survived, Captain 
Cook must have been informed of the fact Yet we find that 
he lay for weeks ın Queen Charlotte Sound, and in Dusky 
Sound, where all night long the cry of the kiwi must have been 
heard just as now, and that he also obtained, and took home 
ma's and other articles of native manufacture, trimmed with 
xiıwıis’ skins , and that most likely the mouse-coloured quadrupede 
which was seen at Dusky Sound by his men when clearing the 
bush was only a gray hiwi, and yet the discovery of this interest- 
ing bird was not made tll forty years after Cook’s visit As a 
scientific geographer Captain Cook stands untivalled, considewng 
the appliances at his disposal His longitudes of New Zealand 
are wonderfully accurate, especially those computed from what 
he called his ‘‘rated watches,” the first type of the modern 
marine chronometer, which he was almost the first navigator t$ 
use The result of a recent measurement of the meridian 
difference from Greenwich by magnetic signals ıs only t 
geographical miles east of Captain Cooh’s longitude He 
also observed the variation and dip of the magnetic needle, and 
from his record it would appear that during the hundred years 
which elapsed up to the time of the Challengei’s visit, the 
south-seeking end of the needle has changed its position 2° 
westward, and inclines 14° more tewaids the south magnetic 
pole Captain Cook also recorded an inter@sting fact, which, so 
far as I am aware, has not been since repeated or verified in New 
Zealand He found that the pendulum of his astronomical clock, 
the length of which had been adjusted to swing true seconds at 
Greenwich, lost at the rate of 40 seconds daily at Ship Cove in 
Queen Charlotte Sound This is, I believe, an indication of a 
greater loss of the attraction of gravity than would occur in a 
corresponding north latitude 

The additions to our scientific knowledge of New Zealand 
acquired through the visits of the other exploring ships of early 
navigators, the settlement of sealers and whalers on the coast, 
and of Pakeha Maorisin the interfor, were all useful, but of too 
slight a character to require special mention The greatest 
additions to science were made by the missionaries, who, in the 
work ofepreading Christ.anity among the natives, had the 
services of able and zealous men, who mastered the native dia- 
lects, reduced th@m to a Written language, coflected and placed 
on record the traditional knowledge of the imteresting Maon, 
and hai among their numbers some industrious naturalists who 
never lost an opportunity of collecting natural @byects The 
history of how the country, under the mixed influences for good 
and for evil which prevailed almost without Government control 
untl 1840, gradually was ripenel°for the colonist, 1s famuliat 
to a 

The new era may be said to have begun with Dieffenbach, a 
naturalist who was employed by®the New Zealand Company 
He travelled and obtained much information, but dd not collect 
to any great extent, and, 1n fact, appears not to have anticipated 
that much remained to be discovered For his conclusion 1s 
that the smallness of the number of the species of animals and 
plants then known—about one-tenth of our present lists—was 
not due fo wart of acquaintamce with the country, buf to 
paucity of hfe forms The chief scientific value of his published 
work is in the appendix, giving the first systematec listeof the 
fauna and flora of the country, the former being confpiled by the 
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late Dr °Gray, of the British Museum The next great scientific 
work done for New Zealand was the Admeralty survey of the 
coast-line, which 1s a perfect marvel of accurate topography, 
and one of the greatest boons the colony has received from the 
mothe: country The enormous labour and expense which Was 
mcurrel on this survey at an early date in the history ¢@f the 
colony ıs a substantial evidence of the confidence in its future 
development and commercial requwements which animatdd the 
Home Government On the visit of the Austrian exploring 
shtp Novara to Auckland in 1859, Von Hochstetter was left 
ehind, åt the request of the Govgrnment, to make a prolonged 
eacuision to the North Island and in Nelson, and he it was 
who Iaid&he foundation of our knowledge of the stratigraphical 
geology of New @ealand Since then the work of scientific 
research has beeg chiefly the result of State surveys, aided 
materially by the zefl of members %f the New Zefignd Institute, 
and of late yearseby an increasing band of young students, who 
re fast goming to the front under the careful science training 
that 1s* afforded by ou» University Colleges 
e In the epoch of then development the Au#ralasian colonies 
have been singularly fortunate The period that applies to 
New Zealand 1s contemporaneous with the reign of Her Majesty, 
which has been signalized by enormous strides ın science It 
has been a period of gathering into working form immense 
stores of previously acquired observation and experiment, and of 
an escape of the sctentific mind from the trammels of supersti- 
tion and hazy speculation regarding what may be termed common 
things Laborious work had been done, and many grand gene- 
eralizations had been formerly arrived at ın physical science , but 
still, im the work of bringing things to the test of actual 
experiment, investigators were still bound by imperfect and 
feeble hypotheses and supposed natural barriers among the 
sciences But science is one and indivisible, and its sub- 
divisions, such as physics, chemistry, biology, are only matters 
of convenience for study The methods are the sare im all, 
and their common object 1s the discovery of the great laws of 
érder under which this universe has been evoked by the great 
Supreme Power 
“The great fundamental advance during the last fifty years has 
been the achievement of far-reaching generalizations, which have 
provided the scientific worker with powerful weapons of research 
Thus the modern ‘‘atomic theory,” with its new and clearer con- 
ceptions of the intimate nature of the elements and their com- 
peunds that constitute’the earth and all that 1t supports, has given 
rise to a new chemistry, in which the synthetical or building-up 
method of proof 1s afieady working marvels ın its application to 
manufactures It 1s, moreover, creating a growing belief that all 
matter 1s one, and reviving the old idea that the inorganic ele- 
mentary units are merely centres of motion specialized in a 
homogeneous medium, and that these units have been continued 
on through time, but with such md:vidual variations as give rise 
to derivative groups, just as we find has been the case im the 
field of organic creations The idea embodied in this specula- 
tion hkens the molecule to the vortex rings which Helmholtz 
found must continue to exist for ever, if in a perfect fluid fiee 
from all friction they are once generated as a result of impacting 
motion ‘There 1s something Very attractive in the simplicity of 
the theory of the constitution of matter which has been advocated 
by Sir William Thomson He illustrates ıt by likening the form 
of atoms to smoke rings in the atmosphere, which, rere they 
only formed under circumstances such as above described, such 
vortex atoms must continue to move without cM&nging form, dis- 
tinguished only from the surrounding medium by their motion 
As logg as the original conditions of the liquid exist they must 
continue to révolve Nothing can separate, divide, or destroy 
them, and no new units can bæ formed im the liquid without a 
fresh application of creative impact ‘he doctrine of the con- 
servation of energy 1s a secgn@ power! instrument of research 
that has developed within our own times How it has cleared 
away all the old cobwebs that formerly encrusted our ideas about 
the simplest agencies that arf at work around us, how it has 
so simplified ihe teaching of the laws that order the conversion 
of internal motions of bodies into phases which represent light, 
heat, electricity, 1s abundantly proved by the facility with which 
the mechanicians are every day snatching the protean forms of 
energy for the service of man with increasing econom . 
These great strides which have been made 1@ physical science 
have not as yet incited much origénal work in this colony But 
now thet phymcal laboratorie@ are established in some degree at 
the various College centres, we shall be expected, ere long, to 
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contribute our mite to the vast store In practical works 0 
physical research, we miss in New Zealand the stimulus the sisteg 
colonies receive from,their first-class Observatories, supplied wit 
all the most modern instrusnents of research, wiélded by such 
distingished astrenonters as Ellery, Russell, and Todd, whose 
discoveries secure renown for their separate colonies I am quite 
prepared to admit that theyeduplication of Observatories 19 about 
the same latitude, merely for the study of the heavenly bodies, 
would be rather a matter of s@iemtific luxury The few degraes 
of additional elevation ofthe South Polar region which would be 
gained by an Observatory situated even in the extreme south of 
New Zealand could hardly be expected to disclose phenomena 
that would eccape the vigilance of the Melbourne Observatory. 
But star-gazing 1s only one branch of the routine work of an 
Observatory It ıs true that we have a moderate but efficient 
Observatory establishment in New Zealand sufficient forgdistribut- 
Ing correct mean tim®, and that our meridian distance from Green- 
wich has been sa‘is{actorily determined by telegraph , also, thanks 
to the energy and sigll of the Survey Department, despite most 
formidable natural obstructions, the major triangulation and 
meridian circuits have established the basis of our land survey 
maps on a Satisfactory footing, so that subdivision of the land 
for settlement, and the adoption and blendusz of the excellent 
work done by the provincial Governments of the colony, 1s being 
rapidly overtaken® Further, I have aéready recalled how much 
the colony 1s indebted to the mother country for the completeness. 
and detail of the coastal and harbour charts 

But there is much work that ghoul be controlled by a physical 
Observatory that is really urgently requred I may givesa few 
ulustrations The tidal movements round the coast are stil] ım- 
perfectly ascertained, and the causes of their irregular variations 
can never be understood until we have a synchronous system of 
tide-meters, and a more widely extended series of deep-sea 
Eace pting the Challenger soundmgs on the hne of 
the Sydney cable, and a few casts taken by the United States 
ship Zuterfrise, the depth of the ocean surrouncing New Zea- 
land has not been ascertained with that accuracy which many 
mteresting problems in physical geography and geology demand 
It 1s supposed to be the culmination of a great submarine 
plateau, but how fa: that plateau extends, connecting the 
southern islands towards the great Antarctic land, and how far 
to the eastward, 1s still an unsolved question Then, again, the 
direction and intensity of the magnetic currents in and around 
New Zealand require further close investigation, which can only 
be controlled from an Observatory Even in the matter of 
secular changes ın the variation of the compass we find that the 
marine charts instruct that an allowance of increased easterly 
variation of 2’ per annum must be made, and as this has now 
accumulated since 1850, ıt involves a very sensible correction to 
be adopted by a shipmaster in making the land gr standing 
along the coast , but we find from the recently published work of 
the Challenger that this tendency to change has for some time 
back ceased to affect the New Zealand area, and as the deduc- 
tion appears only to have been founded on a single triplet ob- 
servation of the dip taken at Wellington and one azmutQ 
observation taken off Cape Palliser, ıt would be well to have 
this fact verified With regard to the local variation in the mag 
netic currents on land and close in shore, the requirement for 
exact survey ıs even more imperative Captain Creak, m his 
splendid essay, quotes the d&servations made by the late Sur- 
veyor General, Mı J T Thomson, at the Bluff Hull, which 
indicate that a compass on the noth side was deflect€d more 
than 9° to the west, while on the east side of the hill the deflec- 
tion 1s 46° to the east of th® average® deviation 1p Foveaux 
Strat He adds tMat if a similar island-lilse hill hgppened to 
occur on the coast, but submerged beneath the sea’to a spfh- 
cient depth for navigation, serious accidents might ake place, 
and he instances a case near Gpossack, on the north coast of 
Australia, whengH M S J&dea, sagling 8n a straight course in 
eight fathoms of water, experienced a compass deflection of 30° 
for the distance of a mile A glance at the variation entered on 
the meridian circuit Maps of New Zealand shows that on land 
we have extraordinary differences between Yifferent trigondg 
metrical stations at short distances apart For instance, in our 
close vicinity, at Mount Pleasant, behiad Goflley Head light 
house,at the entrance to Lyttelton Harbour, the variation 1s only 
9°% east, or 6° less than the normal , while at Rolleston 1t%® 
15° 33, and at Lake Coleridge 14° 2’ In Otago we have still 
greater differences recorded, for ye find on Flagstaff Hull, which 
is an igneous formation, 14° 346? while at Nenthorn, thirty 
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“miles tg the north, m a schist formation, we find an entry of 
o 
In view of the fact that attention has heen recently directed 
to the mark€d effects on the direotion and intensity of the ter- 
restial magnetic currents of great lne of* fault along which 
movements have takem place, such a$ those which bring widely 
éufferant geologic%l formations into dgscordant contact, with the 
probable production of mineral veins, this subject of special 
magnetic surveys 1s deserving? $f bemg undertaken in New 
Zealand In Japan and in the Unit@d States of America the 
results have already proved highly suggestive A comparison 
between this country and Japan by such observations, especially 
if combined with systematic and synchronous records by modern 
seismographic instruments, would be of great service to the 
physical geologist There are many features m common, and 
many quete reversed ın the orographic and other physical features 
of these two countriey Both are formed By the crests of great 
eaith waves lymg north-east and gouth-west, nd parallel to, but 
distant from, continental areas, and both age traversed by great 
longitudinal faults and fissures, and each by one great transverse 
fault Dr Naumann, ın a 1ecent paper, alludes to this ın Japan 
as the Fossa Magna, and ıt corresponds in position in relation to 
Japan with Cook Strait in relation to New Zealand But the 
Fossa Magna of Japan has been filled up with volcanic products, 
and ıs the seat of the loft@est active volcano Japan In Cook 
Strait and its vicinity, as you are aware, there are no volcanic 
rocks, but thefe and sogthward, through th@Kaikouras, evidence 
of fault movements on a lergerescale 1s apparent, and ıt would 
be most interesting to ascertain 1f the remarkable deviations from 
the normal, 1n direction and force, of the magnetic currents, which 
are experienced in Japan, are also found in New Zealand For 
®t 1s evident that, if they are in any way related to the strain of 
cioss fractures in the earth’s crust, the observation would tend to 
elimynate the local influence of the volcanic rocks which are 
present in one case and absent inthe other With reference to 
earthquakes, alsn, few, 1f any, but very local shocks experienced 
an New Zealand have originated from any volcanic focus we are 
acquainted with, while a westeily propagation of the ordinary 
vibrations rarely passes the great fault that marks the line of 
active volcanic disturbance In Japan, also, out of about 480 
shocks which are felt each year in that country, each of which, 
on an average, shakes about 1000 square mile-, there are many 
that cannot be ascribed to volcanic origin 
There are many other problems of practical importance that 
can only be studied from the base-line of a propeily equipped 
Observatory These will readily occur to physical students, who 
are better acquainted with the subject than I am I can only 
express the hope that the improved circumstances of the colony 
will soon permit some steps to be taken Already in this city, 
I understand, some funds have been subscribed As an educa- 
tional institution, to give practical application to our students in 
physical science, geodesy and navigation, ıt would clearly have 
a specific value that would greatly benefit the colony 
Another great branch of physical science, chemistiy, should 
de of intense interest to colonists ın a new country Much 
useful work has been done, though not by many workers The 
chief application of this science has been naturally to promote 
the development of mineral wealth, to assist agriculture, and for 
the regulation of mercantile contracts I cannot refrain from 
mentioning the name of William $key, analyst to the Geological 
Survey, as the chemist whose researches during the last twenty- 
eight Pears have far surfassed any others m New Zealand 
Outside his laborious official duties he has found time to make 
about sixgy original cOngributidhs to chemical science, such as 
into the efectrical Properties of metallic sulpfiides—the discovery 
ofdhe ferro nickel alloy awarwzze in the ultra-basic rocks of West 
‘Otago, which 1s highly interesting as it 1s the first recognition of 
this meteoric-like iron as rmtive to our planet—the discovery 
that the hydrocarbon În torwasic arfi the gas sleales is chemically 
and not merely mechanically combined with the clay base—of a 
remarkable colour test for the presence of magnesia, and the 
isolatien of the poisonous Principle in maffy of our native shrubs 
ellis recent discovery, that the fatty oils treated with aniline 
form alkaloids, also hints at an important new departure m 
organic chemisfty Mis suggestion of thehot-air blow-pipe, 
and of the application of cyanide of potassium to the saving of 
e Zold, and many othe: practical appligations of his chemical 
knowledge, are distinguished services to science, of which New 
Zealand should be proud gn connection with the subject of 
chemistry, there is a point@of vast importance®to the future of 
e 
NO. 1118, VOL. 43], ° 


er ce Nt 





. e A . 

the pastoral and agricultural interest? df New Zealand, to which 
attention was direct@d some years ago by Mr®Pond, of Auckland 
That ıs, the rapid deterioration which the soil must be under- 
gong by the steady export of the constituents on which, plant 
and animal life must depend for wourishment He calculated 
that an 1883 the intrinsic value of the fixed nitrogen and 
phosghoric acid and potash sent out annually was £592,000, 
taking mto account the wofil and wheat aloné N6wethat we 
have to adii to that the exported carcasses of beef and mutton, 
bones and all, the annual loss must be 1mfnensely greater Th 
proper cure would, of course, de to bring back return cargoes o 
artificial manure, but even then its application go most of our 
pastoral lands would be out of the question I sincttely hope 
that the problem will be taken in hand $y the Agricultural 
College at Linegln as a mattgr deserving qf practical study and 
Investigations 

I have already referred to several great geferalizations which 
bave exercised a powerful influence ın advancing scienee during 
the period I ae out for review, but s@ far as influencing the 
general current of thought, and almost entirely revolutionizing 
the prevalent notions of scientific workers in every départment 
of knowledge, the most potent factor of the period has been, the 
estabhshment of what has been termed the doctrine of evolution 
The simple conception of the relation of all created things 
by the bond of contmuous inheritance has given life to 
the dead bones of an accumulated mass of observed facts, 
each valuable im itself, but, as a whole, breaking down by 
its own weight Before this master-key was provided by 
the lucid instruction of Darwin and Wallace, ıt was beyond 
the powe: of the human mind to grasp and use ın bwo- 
logical research the great wealth of minute anatomical and 
physiological details 
creation of each species of animal and plant in a little Garlen 
of Eden of its own must appear puertle and absurd to the yourtg 
naturalists of the present day , butin my own College days, to 
have expressed any doubt on the subject would have involved 
a sure and certain pluck from the exammer I remember weil 
that I first obtained a copy of Darwin’s ‘‘ Origin of Species "gin 
San Francisco when on my way home froma three years’ sojourn 
among the Red Indians in the Rocky Mountains Having heard 
nothing of the controveisies, I received the teaching with en- 
thusiasm, and felt very much surprised on returning to my alma 
mater to find that I was treated as a hezetic and a backslider 
Nowadays it 1s difficult to realize what all the fuss and fiefce 
controversy was about, and the rising school of*ngturalists have 
much cause for congratulation that they can start fair on a well- 
assured logical basis of thought, and steer clear of the many 
complicated and purely ideal systems which were formeily mn 
vogue for explaining the intentions of the Creator and for tor- 
turing the unfortunate students The doctuine of evolution was 
the simple-minded acceptance of the invariability of cause and 
effect in the organic world asin the morganic , and to understand 
his subject in any branch of natgiral science, the learner has now 
only to apply himself to trace ın minutest detail the successive 
steps in the development of the phenomena he desires to study 

With energetic leaders educated ın such views, and who, after 
their arval in the colony, felt less controversial restraint, 
it 1s net wonderful that natural history, and especially biology, 
should have attracted so many ardent workers, and that 
the rests should have been so good A rough test may 
be applied by comparing the number of species of animals 
and plants whic® had ben described before the foundation of the 
colony and those up to the present time In 1840, Dr Gray’s 
hist in Dieffenbach’s work gives the number of described gpecies 
of animals as 594 The number now recognized®and described 
18 5498 The number of Mammalia has been doubled, through the 
more accurate study of our seals,,whales, and dolphins Then 
the list of birds has been “ingreased from 84 to 195, 
chiefly through the exertions of Sir Walter Buller, whose great 
standard work on our avifauna has gained credit and renown for 
the whole colony The number of fishes and Mollusca has been 
more than trebled, almost wholly by the indefajgable work of 
our Secretary, Prof Hutton But the greatest mecrease 1s in 
the group which Dr Gray placed as Annulosa, which, chiefly 
through the discovery of new forms of insect life, has risen 
from 156,1n 1840 to 4295, of which over 2000 are new beetles 
described by Captain Broyin, of*Auckland 

When we turn to botany} we find that Dieffenbach, who 
appears to have carefully collect all the referd&ces t8 date in 
1840, states the flora to comprise 632 plants of afl kinds, and, 
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as I have alreaéy mentioned, did not expect that many more 
would be found. But by the time of the publication of Hooker’s 
“ Flora of New Zealand” (1863), a work ‘which has been of 
inestimable value to our colomsts, we find the number of indi- 
genous plants described had been increased to 2456 Armed 
with the invaluable guidafice afforded by Hookers ‘‘Hand- 
book,’ our colomial botanists have renewed the search, an@have 
since thengliscoyered 1469 new species, so that our plant ¢ensus 
at the present date gives a total of 3355 species It would be 
impossible to make mention of all who have contribfted to this 
result aswollectors, and hardly eyen to mdicate more than a few 
of those to whom science 1s inde®ted for the descriptfon of the 
plants elhe titerature of our pest-Hookerian botany is scat- 
tered about im scieptific periodical literature, and, as Hooker’s 
‘*Hand-book,” 1s now quite out of print, it 1s obvious that, as 
the new discoverfeseconstitute moge than one-thugd of the total 
flora, 1t 1s most important that our young botanists should be 
folly equipped with all that has been ascertained by those who 

ave p¥eceded the I am glad to be able to announce that 
get a work, in the form of a new edition of thg ‘‘ Hand-book of 

e Flora of New Zealand,” approved by Sir Joseph Hooker, 
1s now in an advanced state of preparation by Prof Thomas 
Katk, who has already distinguished himself as the author of 
our ‘* Forest Flora” Mr Kurk’s long experience as a systematic 
botanist, and his personal knowledge of the flora of every part 
of the colony, acquired durmg the exercise of his duties as 
Conservator of Forests, point to him as the fitting man to 
undertake the task 

But quite apart from the work of increasing the local collections 
which bear on biological studies, New Zealand stands out pro- 
munently in all discussions on the subject of geographical biology 
It stands as a lone zoological area, minute in area, but on equal 
tégms as far as regards the antiquity and peculiar features of its 
fauna, with nearly all the larger continents in the aggiegate In 
consequence of this, many philosophical essays—such, for instance, 
as Hooker’s introductory essay to the early folio edition of the 
é‘ Flora,” the essays by Hutton, Travers, and others, and also 
the New Zealand references ın Wallace’s works, have all con- 
‘e:buted essentially to the vital question of the causes which have 
brought about the distribution and geographical affinities of 
plants and animals, and have thus been of use in hastening the 
adoption of the doctrine of evolution But much still remains 
tobe done Both as regards its fauna and its flora, New Zea- 
land has always beenstreated too much as a whole quantity, and 
ın consequence percentage schedules prepared for comparing 
with the fama andeflora of other areas fail from this cause It 
1s absolutely necessary to discriminate not only localities, but 
also to study more carefully the relative abundance of individuals 
as well as of species before mstituting comparisons The facility 
and rapidity with which change ıs effected at the present time 
should put us agaist rashly accepting species which may have 
been accidental intruders, though wafted by natural causes, as 
belonging to the original endemic fauna or flora Further close 
and extended study, especially® of our marine fauna, is urgently 
required We have little knowledge beyond the littoral zone, 
except when a great storm heaves up a gathering of nondescript 
or rare treasure from the deap Of dredging we have had but 
httle done, and only in shallow waters, with the exception of a 
few casts of the deep sea trawl from the Challenger When 
funds permit, a zoological station for the study of the habits of 
our sea fishes, and for the propagation of such mtrdfluctions as 
the lobster and erab, would be adyantageo I observe that 
lately such an establishment has been placed on the Island of 
Mull, ın Scotland, at a cost of £400, and that it 1s expected to 
be rftarly sqf-supporting, With respect to food-fisnes, and still 
more with respect to some terrestrial forms of Ife, we, in 
common with all the Australian colonies, require a more scientific 
and a less casual system of gcclimatization than we have had in 
the past One must talk*with bated*breath of the imjuries that 
have been inflicted on these colonies by the rash disturbance of 
the balance of nature Hadour enthusiasm been properly con- 
trolled by foresight, our settlers would probably not have to 
grieve over “he losses they now suffer through many insect pests, 
through small birds and rabbits, and which they will in the 
future suffer through the vermin that are now being spread m 
all directions 


* Sir James Hector then went on to gay that ther@ were many 
other points that he had intended® to touch upon, but all had 
beeneforestglled by the remarks of His Excellency the Governor 
and Mr Goodale He was the betfer pleased that these gentle- | 
men kad spakef upon them, as they were remarks relating to 
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the advantages of this Association He felt, hov ver? that hg 
would like to have given a desciiption of what had begngiscer- 
tained relating to the geology of New Zealand He might stat 
that the early explorers appeared to have had only most vague 
ideas of the geologies of the countries they exploréd Indeed, 
the whole scienc of* geology seemed to have been almost 
brought into existence dprihg the last filtyeor fifty-five years. It 
existed only as drawing xs knowledge from other branghes q 
science, ıt barely existed as q science until these branches ha 
become established In New Zefland our geological exploragions 
had been since the mattefs he had referred to had been settled, 
and the result had been that we had attained more rapidly, com- 
petent and tolerable, more complete knowledge of the structure 
of the country New Zealand was probably the outcrop of a 
great earth-wave, the hollow of which formed the submarine 
plateau lying tothe east New Zealand appeared to have first 
originated as dry land in the Paleozoic times, merely ag volcanic: 
islands rismg in a s€a of moderate depthe After the Palæozoic 
period there appeared to havg been a great blank in the geolo- 
gical formation Iwas a period during which no deposits took 
place, and it was probable that all which had been deposited 
was removed He went on to trace the various formations, 
referred to the first traces found of the moa at Timaru, and then 
leaving that subject stated that at the se@tional meeting on 
ethnology there would be presented to the Association the first 
proof-sheets of a great lexicon of th@languages spoken ın the 
Pacific Islands, especially by the natives of the Sandwich Islands, 
of Tonga, and of Mew Zealand It wag being prepared by Mr 
Tregear, one of the most profoand Workers in New Zealand in 
Maori mythology . 

There was another subject on which he would lıke to touch. 
It was concerning the great Antarctic continent, but as he 
understood that Baron von Mueller wished the discussion of tt 
should be deferred for Saturday forenoon, he would say no more 
upon ıt He had to apologize for the very feeble manper in 
which he had attempted to discharge his duties, though ke had 
the most perfect confidence ın the success of the Association. 
He thought ıt was about twenty-four years since Mr Travers 
got the Act passed which established the New Zealand Institute 
In a small way it was an association of scientific men, and it was 
founded to absorb and render permanent the active endeavou 
in all parts of the colony to advance science How well ıt had 
succeeded was known by all Baron Von Mueller had kindly 
attributed its success to him, but he must really disclaim that, 
and say its success was due to the wise framer of the special 
Act He hoped to see the colonies united together as one whole 
m this matter , the whole of the Australasian colonies were not 
too large to combine for the pmpose, and he hoped that the 
melusion of New Zealand m the magic circle would come about 
ın time In conclusion he expressed a wish that the visitors 
might have a pleasart sojourn in New Zealand, and,trusted that 
he had succeeded in proving the claims of New Zealand 
as a place for the meeting of the Association, and that he had 
shown there was engugh scientific work to ment such recognition 
as they had received , and he thought he had shown that New 
Zealand had great capabilities for scientific research, and that 
there was still a great deal to be done. 
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Royal Society, March 12—‘On the Bisulphýe Com- 

ounds of Alizarin-blue and Ccerulin as Sensıtızers for Rays of 

Pow Refrangibility.” By Ggorge Higgs Communicated by 
Lord Rayleigh, Sec R S ° . 

The determination of the relatıve wave-fengths of the Fraun- 
hofer lines, by photographing all the orders of spectra giv@n by 
any particular grating, tncludes certain subjects which present 
more or less difficulty, and that%f seleqjing or producing a dye- 
bath adapted ® the requfrement® of the two or more orders 
comprising the subyect 1s intimately connected with that of the 
chorce of absorbing gnedia ê 

Having been engaged for some time ın investigatidhs of thise 
nature, I had occasion, during the summer of 1889, to requwe 
an impression of the second order, about w J 3300, contiguous. 
with that of the red end of the first order , and finding that the 
qrdifiate of an actumic curve for a plate immersed 1n a very dyute 
alcoholic ammontac#l solution of cyan (1 30,000), reduceti to 
about one-fourth of that for an unprepared plate, I abandoned 
Its use for thgs purpose The msgults appeared to be unaffected 
by the addison of quinine ° 
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zi we Subsequeny, yiduline, coertlin, alizarin blu’, and the bisul- 


phite eompounds of the two latter were used, and when obtained 
1 a state of sufficient purity the alizarin-blue S leaves little or 
nothing to be desired, for, whilst possessing, ın a high degree, 
sensitizing prSperties for rays thro@ghout the region comprised 
between w1 6200 and 8000, rt does not, like cyani® lower 
the sensitiveness to the-violet and ultra-violet 

e The éollowing 1s*one of tif processes I employed ın the pre- 
paration of the dye-stuff in a pure state — 

Toa saturated solution of odin bisul phite in a mortar 1s added 
alizarin-blue paste, this 1s disintegrated with a pestle, and poured 
into a glass vessel capable of holding an additional quantity of 
sodium bisulphite, m all ro parts of the paste to 20 parts of 

ebisulphite, and another 10 parts of water The vessel 1s well 

stoppered, set aside m a cool place for five or six weeks, and 
shaken daily, but left undisturbed during the last eight or ten 
days ° 

The solution 1s dec@ated, filtered, and treated with alcohol, 
to precipitate the greater portiongof the rentaining sodium bı- 
sulphite 50 parts of water are now added With a sufficiency of 
sodium chloride to form a concentrated solution Again set 
aside in an open-mouthed glass jar, covered with bibulous paper, 
for seven or eight days, a deposition of the dye ina crystalline 
state, together with®sulphite of calcium, will take place, which 
latter, owing to its insolubility ın water, may be removed by 
filtration : 

The alizarin-blue S 1s separated from any unaltered substance 
left n the origihal stoppered vessel by solifion, and added to 
the brine, now purified fron@lime@salts, and once more set aside 
to crystallize, the final purification being effected in a beaker 
containing alcohol and a small percentage of water to remove 
the last traces of sodium chloride, collecting the crystals on a 
fitter-paper and drying at ordinary temperatures 

The needle-shaped crystals are of a deep-red Dilute solu- 
tions gre of a pale-sherry colour, changing, with the addition of 
a few drops of ammonia, to a green, which immediately gives 
way to magenta and every shade of purple, till oxidation is 
complete, when it assumes a blue colour, the absorption spec- 
trum of whic” 1s continuous and strongest in the least refrangible 
egd, presenting the appearance of extending into the infra-red 

Plates immersed in a solution containing I 10,000 and I per 
cent of ammonia give the most perfect results the day after 
preparation, but rapidly deteriorate unless kept quite dry 

With asht 4/1000 inch m width, and an exposure of forty 
minutes, results have been obtained in the region of great A 
of the second order which possess all the detail and definition 
usually so characteristic of the violet end Numerous lines are 
sharply depicted which were previously not known to exist 
W 1 8400 has been reached, giving almost equal detail 

The process for the preparation of pure ccerulin S 1s a slight 
modificationgof the preceding The results obtained, as well as 
the actinic curve, are almost identical The pure substance 1s 
almost white , dilute solution, pass rapidly from pale yellow to 
a bright green, a trace of ammonta produces an olive-green 

For several samples of paste I am indebted to the kindness 
ofgMessrs Schott, Segner, and Co, of Manchester, agents to 
the Badische Amlın- und Soda-Fabrik, Ludwigshafen, who 
hold the patent rights for the manufacture of alizaim-blue S 
It ıs hoped this company may be induced to manufacture this 
substance free from the minute crystallizable impuiities which 
render it unsuitable for use ın investigations of such delicate 
nature e f á 


Geological Society, March 11 —Dr A Geike, FRS, 
President, ın the char The fAlowing communications were 
read —Mapd and tae Moelwyns, by A V Jennings and G J 
Willams Mhe area described by the authors ıs on the north 
side of the Merionethshire anticlinal of Lower Cambrian rocks, 
and contains Lingula Flags, Trgmadoc, and Arenigrocks The 
authors correct what they thin 1s an wmaccuracy of some import- 
ance in the correlation of beds ın different parts of the range, as 
interpreted m the map and memoir of the Geological Survey, and 
trace with greater completerfess the positi@n and constancy of 

“the beds of slate un? the Aremig series—a pnnt of considerable 
local and practical importance to those engaged in slate-quarry- 
ing. They offer Also what seems to them to be conclusive 
eviderce to show the intrusive nature of tye great crystalline 
mals known as the syenite of Tan-y-Grisiaw and to its intrusi¢h 
are due, in their opmion, the peculiar physical characteristics of 
the surrounding country Though in the immediate neighboure 
hood of Festiniog there 1s nos direct evidence of &nconformity 


between the Tremadoc and Arenig series, 1t seams probable that * F. Kirby. 
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an unconformity does exist , for whew tiaced toward *the west 
the Tremadoc bedsethin out and the Lingule Ffags are overlain 
by graptolite-bearing slates of Aremg age, while eastward, near 
Llyn Serw, the grit comes close upon Upper Lingula Flags 
Tite division of the Arenig volcangy: rocks into Lower Ashes, 
Felstgne, and Upper Ashes, while true of some distrects and 
useful as a generalization, conveys an idea of uniformity of 
strata&ll round the anticlinal which more detailed egargination 
of different,districts does not support After the reading of this 
paper there was a discussion, ım whick Prof Hughes, Br 
Hicks, My Sherborn, and the President took part —The Tudor 
specimen of Zozoon, by J W Gregory 


° . 

Zoological Society, March 17 —Prof G B Howes in the 
chair —Mr Sclater exhibited and made remarks on some horns 
with scalps attgched of an Anfelope sent te l#m from Somalı- 
Land by Capin H G C Swayne, R E, which he referred to 
the lately described Cervicagra clark of Mr Oldfield Thomas 
-Mr Sclater also exhibited two skins of the Ounce (Fe/#s unc: 
ın reference to thg specimen of this Cat Mtely acquired by the 
Society, and made some remarks on the geographical range ‘o? 
the Ounce in Central Asia —Mr A Smith Woodward gave an 
account of some dermal plates of Humosteus from the Old Red 
Sandstone of Caithness, lately sent to him by Mr Donald Calder, 
of Thurso, the examination of which had enabled him to advance 
our knowledge of some points 1n the structure of this remarkable 
form of extinct fishes —Mr G A Boulenger gave a detailed 
description of Simony’s Lizard (Lacerta semonyt} from the large 
specimen lately living in the Society’s Gardens, which had been 
brought from the rock of Zalmo, Canaries, by Canon Tristram 
—Mr W F Kirby gave an account of a small collection of 
Dragon flies made by Mr E E Green ın Ceylon The series 
contained examples of sixteen species, of which three appearad 
to be new to science —Mr Oldfield Thomas read some notes $n 
the specimens of Antelopes procured by Mr T W H Clarke in 
Somal:-Land, which had been submitted to his examination by 
Messrs Rowland Ward and Co The specimens were referred 
to eight spec.es One of these, already preliminarily described 
as Ceruicapra clarku, was now regarded as constituting a new 
generic frm allied to the gazelles, and proposed to be called 
Ammodorcas clarkir 


Royal Microscopical Society, March 18 —Dr R Brath- 
waite, President, in the chair —A letter from Colonel O’Hara, 
dealing with sundry points connected with pHotomicrography, wag 
read —Mr E M Nelson exhibited and described a new design 
of student’s microscope recently brought ou® by My* Baker, the 
idea of which was to provide a microscope of this class, fitted 
with some of the more important accessories usually only applied. 
to instruments of an expensive character It had a good coarse 
adjustment, a differential fine adjustment, a centring sub-stage 
with rack-work, and a Wright’s finder The stage was of the 
horseshoe shape, and solid and well made, so that the instrument 
answered to the description of ıt as a cheap microscope, capable 
of doing all oraimary microscopic York —Mr T Charters White 
1ead a paper on a new method of demonstrating cavities m dental 
and osseous tissues, and exhibited specimens 1n illustration — 
Mr E M Nelson exhibited an endargement of a photomicro- 
graph —Mr E M Nelson read a paper on the optical principles 
of microscope bull’s eyes, illustrating the subject by drawings on 
the black-poard —Mr Mayall read a communication from the 
authorities of the Antwerp Microscopical Exhibition to be held 
during August an@Septemer next —Prof Be@l announced that 
the President and the Rev Dr Dallinger had been appointed 
delegates to represent the Society at the forthcoming Inter- 
national Congress of Hygiene —The President anmounced*that 
the next conversazione would be geld on Thursday, April 30 


Linnean Society, March 19 —Special General Meeting — 
Prof Stewart, President, èn the ¢haar —The Secretary having 
read the minutes of the last meeting, the President announced. 
that the sense of the meeting would be taken by ballot on the 
proposed alteration of certain bye-laws, of which due notice had 
been given as prescuibed by the charter of the Socie , and after 
explaining the nature and object of such alterations, he invited 
those present to express their opimons A discussion followed, 1n 
which twenty-two of the Fellows took part, and on the votes being 
counted ıt was found that a portion ouly of the proposed altera 
tions were assented to, the gemauttder being negatived by 40 to 
29 —The following papers we then read —Researches on 
earthworms belonging to the genus Bumóricus, by t& Re H 
Friend —The Hemiptera and Heteroptera of Ceylch, by W 
oe e 
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Philosophica} Societ¥, March 9 —Dr Lea in the chair — 
Tne following commfinications were made —Observations upon 
the cerebral heat centres, by Mr J G Adamı —On the nature 
of supernumerary appendages ın insects, by Mr W _ Batesog 
The author exhibited a number of specimens in illustration of 
this subjèct The evidence related to about 220 recorded tases 
of extra legs, antennz, palpi, or wings, and particulars ewere 
given asto the mode of occurrence of these structures Speak- 
ing,of cases ın which the nature of the extra part® could be 
cerrectly determined, 1? was found that the followmg principles 
were followed (amongst others) -I Extra appendagés arising 
from a nogmal appendage usually gontain all parts found in the 
normal appendage peripherally to the point from which they 
arise, and never contain parts central to this pomt II A 
Extra appendages®fglouble structwe are the qommonest (1) 
Whether separate or ın part compound, they confist of a pair 
of complementary®parts, one being right and the other left 
(3 Of the two extra appendages, that which ıs adjacent to the 
limb from which they anse, ıs a limb of he other side of 
tfe body (3) If the pair of extra appendages arise from 
the anterior surface of the normal appendage, the surfaces 
whieh they present to each other are structurally posterior, 
1f they arise posteriorly, the adjacent surfaces are anterior, 
if they arise ventrally, the adjacent surfaces are dorsal, &c 
II B A single extra appendage is rarely perfect (1) If it 
arises from the body, ıt ıs formed as an appendange of the side 
on which it ıs placed (2) If ıt arises by peripheral division of 
an appendage, the parts central to the point of division are 
commonly right or left as the case may be, while the peripheral 
part may be a symmetrical and complementary pair It was 
pointed out that these phenomena are important as an indication 

eof*ihe physical nature of bodily symmetry, and m their bearing 
upon current views of the character of germinal processes The 
author expressed his indebtedness for mformation, or the loan 
of specimens, to Messrs H Gadeau de Kerville, Pennetter, 
Gard, Kraatz, L von Heyden, Dale, Mason, Westwood, 
‘Waterhouse, N M Richardson, Janson, Reitter, &c, and 
especially to Dr Sharp for much help and advice ın examining 
the specimens —On the orientation of Saccukna, by T T 
Groom —Some experiments on blood-clotting, by Albert S 
Grunbaum The author described the results of six experiments 
im which the cceliac and mesenteric arteries were ligatured. He 
figds that the effects sof the ligature on the clotting of blood 
removed (after gn interval of four hours) from the body 1s less 
pronounced than hasbeen stated by Bohr (Centralb f Physiol , 
1888, s 263) The clottmg was slightly delayed, in one case 
by twenty minutes, but in the others by a few (three to fom) 
minutes only The clots, when formed, were less firm than 
normally Bohr has stated that, ın two experiments conducted 
as above, the clotting of blood was delayed for about two hours 


EDINBURGH 


Royal Society, March 2 —®ir Douglas Maclagan, President, 
m the char —Dr Alexander Buchan read a paper on the rela- 
tion of high winds to barometric pressure at Ben Nevis Ob- 
servatory. The Observatory et the top of Ben Nevis is exposed 
to winds from all quarters, while the Observatory at the foot of 
Ben Nevis 1s well sheltered from all winds It 1s found that 
the vauations of barometric pressure at the high-level} Observa- 
tory are practically proportional to the speed of the wind 
throughout a range varying from zego speed go a speed of 110 
miles per hour The difference 1s practically proportional to 
the square of the speed of the wind, which agrees with the 
well-Rnown gesult regarding the reduction of pressure in the 
interior of a moving fluid —Dry A Bruce read notes on a case 
of cyclopia m a child There was a single median lozenge- 
shaped ocular cavity furnisleegd with two upper and two lower 
eyelids The nose was i€presented®by a short pedunculated 
process of skin and subcutaneous tissue attached to the skin of 
the forehead above the med@n eye On microscopic section, 
two rudimentary eyes were found, the two retine of which 
evidently ar€ee from a single optic vesicle The brain was 
nearly normal below the cerebrum, which was imperfectly 
divided into two membranes, and contained only a single ventri- 
cular cavity The two optic thalami were fused together, 
apparently in conséquence of the pressure of thickened mem- 
branes around them, which wag cossidéred to be the probable 
cause of the deformity Thepremaxillary and ethmoid bones, the 
vomer and gurbinated bones, and the pre-sphenoid were absent — 
Dr Byron Bramwell read a paper on cases illustrating the position 
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investigations of Ferrier, Munk, Schafer, and other obseryera and 
emphasized the difficulty of determining the exact position of the 
visual centre by experiments on the loweranimals He then quoted 
Ferrier’s analysis of the recorded cases of lesion $f the visual 
centre 1@ man , and fin&lly detailed some cases which had come 
under his own observatio which have important bearings on 
the subject In the first case the patient was Seized, twoeand @ 
half years before her death, with symptoms indicative of cerebral 
embofsm From the preseric® of mght-sided homonyneofs 
hemianopsia, the author diagnosed an embolic enfarction of the 
left posterior cerebral aitery, with resulting softening of the left 
occipital lobe—probably the cuneus and adjacent white matter. 
The hemtanopsia, which was complete, which passed just out- « 
side the fixing point, and which affected light, form, and colour, 
persisted absolutely unchanged until the patient’s death fiom 
a second embolism of the right internal carotid artery, two 
and a half years After the first attacle A sharply-defined 
softening of the posterior and gnferior part of the cuneus and of 
the inferior occipitaleconvolution was found after death The 
angular gyrus was absolutely unaffected The white matter of 
the occipital lobe was only ivolved to a limited extent from 
before backwards Except in the top of the occipital lobe, the 
optic radiations were mn no way directly imphéated by the lesion 
The author claimed that the case conclusively proved the pre- 
sence of a half-vfion centre m the Yop of the occipital lobe 
In the second case a localized rrritatrve lesion ın the surface 
of the left occıpıt lobe produced figshes of*hght referred 
by the patient to the right eye,ebut @n reality projected to the 
right side of the middle line (visual area corresponding ¢o the 
left side of each retina) The third case was a typical 
example of sensory Jacksonian epilepsy, the left half of each 
retina being completely blind (right-sided homogonous hemian® 
opsia) In the fourth case a localized softening beneath the 
left angular gyrus had produced temporary word-blindness and 
hemianopsia, the latte: symptom being apparently due to 
arrested function in the optic radiations A fifth case, still 
under consideration, was briefly referred to In ıt complete 
right-sided hemianopsta, complete word-blindness, and tem- 
porary mind-blindness, without any other symptom whatever, 
had resulted from a sudden cerebral lesion, which was thought 
to be an embolism of the left middle cerebral artery, with result- 
ing softening of the angular gyrus —Prof Crum Brown com- 
municated a paper by Mr F Beddard on the anatomy of 
Ocnerodiilus (Eisen) 


March 16 —Rev Prof Flmt, Vice-President, in the chair 
—-Emeritus-Professor Blackie 1ead a paper on_bistratifica- 
tion in the hving Greek language The author asserts that 
modern Greek has been but shghtly altered, sınce the time 
of Coraes, from classical Greek The first thirty one verses of 
the Gospel of St John, as published ın Athens in 1855, contain 
only nine departures from the classical type , while the corre- 
sponding portion of the Romaic version, published 200 years 
ago, contains twenéy eght In the higher walks of Greek 
literature this purity of literary style ıs very marked In thirty- 
one pages of Tricoupis’ “History of the Greek War of Indè- 
pendence ” (published ın London in 1853), only fifteen deviations 
from the standard of ancient Greek appear , and in two chapters 
of Paspati's ‘‘ History of the Capture of Constantinople by the 
Tmks” (pubhshed m Athens ım 1890), only ten deviations 
appear The standard to which the author appeals 1s the Greek, 
not only of Plato and Xenophon, but of Diodorus,» Lucian, 
Polybus, and Chrysostom In the lower colloquial Greek of 
common hfe, very great divergence from classtcal literary style 
isevident Thusgin the first twentyesix ee of tive dialogues 
1m a primer of colloqmal Gieek, published this year%n Leipzig, 
thirty-three deviations from classical style occur But, in @ven 
this lower form of Greek, very few words borrowed from other 
languages are found , and he actented syllable still remains as 
it was fixed @y the Aléxandnfa grammarians -Dr John 
Murray read a paper, written by Mr Robeit Irvine and 
himself, on silica gnd siliceous fprmations ım modern seas 
There ıs great difficulty ın accounting for thesnumber of organ- * 
isms which secrete silicic acid, and for the remains of such 
organisms which occur in the ocean and, on the bed of the ocean, 
The amount of silicie acid which exists in solution in seawater 
1Sefar*too small to a@count for the 1mmense development of sech 
oiganısms in various’ parts of the ocean The authors have 
proved that clay and mud, carried down by rivers to the sea, are 
to be found 1g even the least dis®igbed parts of the ocean And 
the diatoms ean extract from theSe clays sufficient material for 
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he formatich of their siliceous sheaths The authors have also 
provédethat the suspending power of sea-water for such clays 
“diminishes very markedly as the temperature rises This appears 
to account fer the great abundance of diatems in the colder seas 
—A communication, by Dr W G Aitghisop Robertson, on the 
relation of nerves to odontoblasts, and on the growth of*dentine, 
was read —Mr A Silva White read a paper, illustrated by a 
map, on the comparative value of “African lands The chief 
oints dealt with ın this paper, are the relative value of African 
ants to the European Powers whick control them , the pro- 
gressive value of these lands from strategic bases on the coasts , 
and the lines of least resistance, and tracts of highest resistance, 
to European domination. 
Paris, 

Academy of Sciences, March 23 —-M. Duchartre m the 
chair —The President announced the loss sustamed by the 
Academy in the death of M Cahours on March 17, and gave a 
short account of the hfe and works of this eminent chemist — 
Action of heat on carbonic oide, by Berthelot It 1s 
known that carbonic oxtde shows indications of decomposition 
at a red heat, with production of traces of carbon and carbon 
dioxide A discussion of the facts leads M Berthelot to the 
conviction that the phenomena are not aue to the direct disso- 
cation of carbonic oxide, but to molecular condensation, the 
condensed product sepapating into carbon edioxide and sub- 
oxides.—On a reaction of carbonic oxide, by the same author 
In the course of researches on the preceding gubject, M Berthelot 
observed a characteristit rgactiqn of carbonic oxide, due to its 
reducipg action on an ammoniacal solution of silver nitrate 
If bubbles of carbonic omde, or an aqueous solution of ıt, be 
added to the nitrate solution, an abundant black precipitate 
a@ppears upon boiling.—On the proper odour of earth, by 
MM Berthelot and G André The authors have en- 
deavoured to determine the ongin of the odour which 1s 
so mgrked an emanation from vegetable mould after a fall 
of rain They find that the essential prmciple resides in 
an organic compound of the aromatic family Its odour is very 
penetrating, and analogous to that of camphors , its proportion in 
mould ıs only a few mullionths, but one three-mullionth of a 
ram 1s sufficient to produce a sensible smell The new principle 
is netther acid, alkali, nor a normal aldehyde, its concentrated 
aqueous solutions may be precipitated by potassium carbonate, 
with the production of a resinous nng When heated with 
potash, an acrid odour, analogous to that of the resin of alde- 
hyde, 1s developed It does not reduce ammoniacal silver 
nitrate Under certam conditions—that 1s, by the employment 
of potash and 1odme—iodoform ıs produced This property 1s 
common, however, to many other substances, but the authors 
have not found furfurol, acetone, nor ordmary alcohol, although 
M Mountz has stated that these bodies existed in some vegetable 
mould he examined —-Contribution to the biology of parasitic 
plants, by M A Chatin The author contests the idea that 
parasitic plants nourish the hosts —On the glycolytic power of 
the blood of man, by MM R Lépine and®Barral The glyco- 
lytic powert s defined as the percentage loss of sugar which 
occurs when blood is kept for an hour in a water-bath at 38°-39° 
C Determinations have been made of the glycolytic power of 
the blood of persons suffering from diabetes, pneumonia, and 


urzemia —Observations of Millosevich’s asteroid made at 


Paris Observatory with the East T&wer equatorial, by Mdlle D. 
Klumpke Observations for position were made on March 
73 and 17—On the theory of applicable surfaces, by M J 

Weingarten —On the ghanges which are presented after imbi- 
bition in æ system formad by the superposition of two thin, 
homogenegus, hygr8scopic laminze having dffferent properties, 
by M@ J Verschaffelt —On the action of hydroiodic acid on 
silicon chl@ride, by M A Besson A part of the chlorine of 
silicon chloride has been replac@l by rodine , the products obtained 
are described —On the transformati@n of pyropRosphite of soda 
into phosphite, by M L Amat—On bromo-nitrite salts of 
platinum, by M M Vézes —On the disaggregation of neutral 
amine Salts by water, by M. Albert ColSon —New combina- 
feons of pyridine, by M Raoul Varet —On the theory of dyeing 
phenomena, by Léo Vignon —On a method of simulta- 
taneously measuring tif time of electrical efcitation, and the 
regulting muscular contraction, by M A d@Arsonval —On the 
Action of phenic acid on animals, by MM Simon Duplay ahd 
Maurice Cazin —Actinometric observations made at the Obser- 
vatory of the Petrowsky Academy, near Moscow, by MM R 

Colley, N Michkine, and M®Kazine —Some renigrks on these 
observations, by M Crova s å 
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Royal Acadenty of Sciences, Februafy 28 —Prof van de 
Sande Bakhuyzen in the char —Mr D T Korteweg discussed 
tke spinodal and connodal curves of a surface having a slightly 
deformed conical pomt —Mr van Bemmelen showed two new 
compounds of mercuric oxide—a crystalline sulphate of nercury 
withgone molecule of water, HgO.SO, H,O, and a colourless 
basic sulphate, (HgO), (SO). (HO), both obtamfd by Mr 
C Hensgen in the morganic chemical laboratory of Leyden, 
during his researches on the chemicaP equihbrium, betwean 
mercuric*oxide and diluted suéphuric acid He shows also that 
a homogeneous solution of ghloride of antimogium,.S,Cl,, in 
diluted sulphuric acid 1s separated mto two layers of *uquid by 
heating it to a certam temperature. The tWo layers disappear 
again by coolpg The tempggature of the sgp@ration depends on 
the composieon of the mixture. Mr Hensgen 1s carrying on his 
researches on the subject —-Mr L M J Stot, on the influence 
of temperature on the viscosity of fluid methyl chloride (cont- 
municated by My Lorentz) Mr Stoel fs measured thé trans- 
piration times for a fixed volume of the liquid, the capillary tab® 
being always the same The pressure at one end was equal to 
that of the saturated vapour , that at the other end was greater 
by an amount which is measured by a column of mercury of a 
fixed height The temperatures range from — 28° C, to + 123° 
C , the boiling-point bemg — 23°, and the critical temperature 
-+ 143° The transpiration times (ın seconds) may be calculated 
with a fair approximation by the formula . 
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T bemg the absolute temperature The experiments were 
executed ın the laboratory of Mr Kamerlingh Onnes, at Leyden ® 
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ANOTHER DARWINIAN CRITIC ° 


On the Modification of Organisms By David” Syme 
(Lenton * Kegan Paul, Trench, and Co) * 
“pHs hittle bgok is one of a class tha was more 
s “common twenty years ago, when any acyte literary 
critic thought he could demglish Darwin Mr Syme has, 
however, the advantage of having read some of the best 
works both for and against Darwinism, and ıs thus able 
to support his vws by quotihg writers df Qminence He 
begins boldl# In the table of contents of the first 
> chapttr we find sych headings as, “A fatal admissiow— 
e Darwin’s definition misleading—Refute@ his own theory ” 
But when we look for the proof of these statements we 
fmd they rest on misconception, misrepresentation, or 
misquotation A few examples will show that this 1s the 
case 
At p 3, after quoting Darwin’s definition of natural 
selection as*“ The preservation of favourable individual 


e «differences and variations, and the destruction of those 


that are injurious,” Mr Syme remarks “Natural selec- 
tion 1s therefore another name for the struggle for exist- 


e nce, and I cannot help thinking that the latter 1s much 


the better expression of the two, being Jess ambiguous ” 
What are we to think of a critic who thus, at the very 

e outset, misiepresents his author, by stating without quali- 
fication that of the three factors which lead to natural 
*selection—rapid multiplication, heredity with vauation, 
and the struggle for existence—the first two may be left 
out of consideration, and the last taken by itself as 
synonymous with the resultant of the whole? And this 
*misrepresentation he makes use of again and again in 
his arguweht tp 8 he tells us that “ Darwin never 
acquired the art of using precise language”, and, after 
quoting some of his statements, adds “Had he sub- 
stituted for natural selection the expression ‘struggle for 
life,’ there would, ıt 1s true, have been less novelty about 
it, but there would also have been less lability to error, 
both on his own part and gn the part of his readers” And 
now, having repeated his own erroneous definition twice, 
he seems to have convinced himself that it 1s Darwin’s 
also, for he says, in te same paragraph “We have 
seen that he defines natural selection as ‘ the struggle for 
existence,’ and again as ‘the survival of the fittest’” 
Mr Syme actually gives both these terms between in- 
verted comma§ as if they were Darwin own words, and 
then goes on to show that elsewhere he speaks of the two 
as differegt things , and concludes by informing us that 
“ Such inaccuracies of expression occur in almost every 
page of his writings”! 

One more example of this system of criticism. At p 10, 
after quoting a passage from Darwin about the origin 
of the eye, and of orgaz®s used only ance in a lifetime, 
as withinejhe power of natural selection, the critic goes 
onto say. “It is evident that we have here two kinds of 
natural selection We have a natural selection which 
selects or preserves only, and we have another whieh 
adapts, modifies, or creatés : , and*then there is a quibble 
abogt the.two being fundamentally different But what 
we have €o observe here 1s thé word “creates,” which 
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Mr, Syme hés brought in with an “om” and ‘whichgpe È 
very soon imputes to Mr Darwin himself Foree®ample, 
at p, 15, he says, “ın other places he insists that varfa- 
tions are created by nataral selection” , and Again at p 17, 
he s#ys —“ We have,seen that Darwin has put forth two 
distinct and contradjctory thgories of the functions of 
natural selection According to the one theory natural 
selection 1s selective, or pieservative and nothing mêre. 
According to the other theory natural selection creates 
the variations, and we are left to infer that it after- 
wards selects them”, He adds that Darwin evidently 
favoured this latter view, and therefore he (the writer) 
“shall assume that it is a creative as well as a pre- 
servative and destructive process” > ; 

Having thu by means of various misconceptions and 
misquotations, sown his readers how inaccurate, illogical, 
and inconsistent Darwin often 1s, Mr Syme surveys the 
position from his own superior stand-point, and points out 
the road over which he is about to lead*them in a passage 
which, for its amazing statementg and supreme self-con- 
fidence, deserves to be quoted. 


e e 

“T venture to dissent altogether from Darwin on the 
question of the functions and tendency of natural selec- 
tion I maintain that natural selection does not create 
the favourable variations, at all events in the sense under- 
stood by him, and that it does not even preserve them 
I go further than this, and assert that ıt does not even 
exterminate the unfavourable variations I shall endea- 
vour to show that it 1s neither creative, presefvative, 
nor greatly destructive, that it neither produces nor 
preserves the fit, nor exterminates the unfit, and that, 
so far from being beneficent im its operation, as 
Darwin and his followers represent, the struggle f&r 
existence 1s, on the whole, pernicious, and tends to pro- 
duce disease, premature decay, and general deterioration 
of all beings subjected to its influence ” 


How Mr Syme establishes all this must be studied 
in the pages of his book He appears to satisfy him- 
self, and may perhaps satisfy such of his readers as know 
nothing from any other source of the subjects he discusses 
Those who have such knowledge may estimatesthe value of 
Mr Syme’s teaching by his explanation of mimicry, which 
1s, that natural selection has nothing to do with it, but that 
msects choose environments to match their own colours 
He tells us that these extraordinary resemblances only 
occur among insects that are sluggish, and that, “to 
account for these likenesses to special objects, animate 
or inanimate, we have only to assume that these defence- 
less creatures have e e enough to percetve that 
their safety lies in escaping observation ” ° 

In a similar manner he deals with the supposed adapta- 
tions of flowerg for cross-fertileation, by insects After 
quoting from Darwin the curious mode in Which gory- 
anthes macrantha 1s fertilized by bees, he says that it 1s 
“utterly incredible” that tlas complex arrangement has 
been providéd for the furpos® of securing cross-fertiliza- 
tion, adding “tis far more probable that the insects 
made use of the @xisting appafatus than, that ıt had been, 
expressly provided for them in order to get the alleged 
purpose effected ” What useit can be to the insect to be 
imprisoned in 4 floral water-cistern he does not deign to 
éxplain neither does he tell us how the flower come’ to 
possess thıs complex structure Topsy’s explanation, that 
‘it growed,” 1s perhaps thotght sufficient. 
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Bue though Mr Syme believes that he has utterly 
smashed Darwinism, he still professes himself an evolu- 
tionist,and m his last chapter givesus afi alternative theory 
in the intelligence of the vegetable atid dnimal celés 


es 

“ They are,” Ife says, “the sole agents employed in the 
construction, andafterwardsin the maintenance, of the most 
céneplex organisms, and theif econgmic and social organ- 
ization 1s both comprehensive and complete When an 
injury occurs to any part of the organism, they collect ın 
force on the spot fo. the purpose of effecting repairs, 
which they execute with singular skill and judgment, 
varying the means employed “according to the circum- 
stances pf each particular case’ 


This theory will “be found much more thoroughly as 
well as more amusingly set fofth in My Samuel Butler’s 
“Life and Habit”, but, whatever may be thought of its 
merits, few evolutionists will accept it as a complete and 
sufficient substitate for the Darwiman theory of natural 
selection 

Mr Syme has a conf’iderable reputation in other de- 
partments ofehterature as a powerful writer and acute 
critic , but he has entirely naistaken his vocation in this 
feebleeand almost puerile attempt to overthrow the vast 
edifice of fact and theory raised by the genius and the hife- 
jong labours of Darwin 

ALFRED R WALLACE 





METALLURGY. 


An SFutroductzon to the Study of Metallurgy. By Prof 
e W C Roberts-Austen,CB,F RS (London Charles 
Griffin and Co , 1891 ) 


HE well-known efforts of Prof Roberts-Austen in 
leading students to appreciate the application of 
correct principles to the metallurgic art, Jed to high 
expectation when the publication of his “ Introduction 
to the Study of Metallurgy” was announced, and this 
expectation has not been disappointed Although, as 
regards minute and accurate description of detail and 
general thoroughness, the volumes of Percy stand alone, 
and although more condensed works, such as Phillips 
and Bauerman’s “ Elements of Metallifrgy,” are available 
fgr the student, yet there has been a distinct want of a 
systematic exposition of the general principles of metal- 
lurgy, and of clear statements as to the physical cha- 
racters of metals and allovs These are more especially 
needed by students on the thr@shold of metallurgy, who 
desire gp enter profitably on the study of the more or less 


. disconnected details of the art as applied to the several 


metals, sych as are t8 be fou@d in the monographs of Sir 


k Lowthiang Bell, 4nd of the late Sir Wiliam Siemens 


The evident purpose of the volume 1s to meet this want, 
the author having delibergtely subordinated details of 


_ smelting operations; in eorder ethat he aught deal at 


length with the physical properties of metals and the 
constitution and characters of alloys modified as these 
properties ofte are by thermal treatment, and by the 
presence of small quantities of foreign elements Such 


, questions are treated*with much wealth 8f research, and 


abundant reference to authority Tjfe book will fardly 
` þe popular with the class of students who merely attempt 
“to “cram” Pl s 


The importance of the &mount of impurity whch may 
“NO, IIIQ, VOL. 43] » 
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either be valuable or prejudicial, *in the application of 
metals and alloys in the arts, 1s strikingly shown by the 
ad of elaborate curves, among which may be noticed 
one indicating the influence of minute proportions of 
phosfhorus on steel (p 24), and others showifg the 
actiof of nickel on tron, axd of foreign elements on gold 
A remarkeble example of the effect of minute variations 
in the proportions of an added elemédht ıs noted «(p 1f7} 
in the case of die-steel, wRich when containing O8 per 
cent of carbon, may be mfade into dies tht will strike 
40,000 coins each, but which would bè 1endered prac- 
tically useless ly variations of under oe er cent of the 
carbon 

«In noticing the special section of the al comprise 
mn the first foug chapters, the evidently strong poihts of 
the author should not be overlooked He nghtly:egara$ 
it as of much importance that the student should „be 
made conversant with the observations and works of 
the early metallurgists, with the reasoning which led to 
then practice, and with the advances which have, up to 
the present day, resulted from their labours. The treat- 
ment of metallurgy, as embodied in this section, 1s a 
novel feature, and must have involved much mote labour® 
and research than would at first sight be gathered from 
the fact that ıt has been possible to compress the cap- A 
clusions into little more than a hundred pages In fhe 
adoption of this treatment, the author has marked out for 
Inmself a course that cannot be too highly commended. 
The student will now be able to attack with advantage 
the difficulties he will have to grapple with later, and #o 
discount erroneous statements and false reasonings, 
which, 1f presented under the guise of authority, prove 
to be veritable stumbling-blocks in practice, until the 
stern school of experience teaches better things 

Metallurgical processes are not treatedein the detail 
usual ın metallurgical text-books, and “here the essential 
character of the author’s method comes into prominence. 
Furnaces and apparatus, though classified and illustrated 
m the previous chapters, hardly appear again, but the 
general scope of metallurgical procedure is exemplified 
by means of typical Processes, and these occupy thirty-five 
pages 

The classification of processes (pp 238-241) well 
deserves praise It presentg to the student, in a few 
pages, and in a way not be found elsewhere, the essential 
and distinctive characters of the whole of the methods 
of metafurgy, whether by “dry” o1 furnace processes, 
by the solvent ction qf mercury, by selution and pre- 
cipitation (the so-called “wet” piocesses), or by the 
latest and aiready important methods which involve 
electrolysis The more typical of these *have been 
selected for descriptions, which are illustrated by the 
aid of diagrams showipg the as8gntial steps and sequence 
of operations By the aid of these diagrams, the student 
has clearly presented to his @ye such excellent but ap- 
parently complicated processes as the smelting of copper 
ores by the Welsh method (p 242), and the Freiberg 
method of smelting complex ores (p 250), which have 
dutherto been found very confusing, even when the de- 
‘scription? have beeg very casefully written With stich 
guidance, the details of ‘furflaces, of successive roastings 
and fusions, as fully elaborate€ in other wos, Gan be 


studied without confusion o or difficulty © è 
e ° e 
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Wet process¥s are made equally clear in the same way, 
and the only fatilteto be found with this division of the 
work 1s that itis too brief Whilst the work merits un- 
grudging approval, it may be observed that the author, 
who hag done well in giving special prominence to,the 
influence of foreign matte: on the metals and alloys,has 
perhaps eckaggerated the relative value of the study of 
thermal and mecharycal treatment of metals as compared 

e With improvements in smeltingoperations Thisehas led 


« him to sybordgnate and curtail descriptions of metallur- 


` 


rPe 
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gical processes, which 1s to be regretted, because his 
diagrammatic methods of desciiption are most effective 
This part of the York will wef bear expansson in the 
nent edition, whith will doubtless soon be called for 

we ae o THOMAS GIBB ° 
oe ° 


a THE RELATIVITY OF KNOWLEDGE 


The Prevailing Types of Philosophy Can they Logically 
reach Realty? By James McCosh, LLD, LittD, 
&c (London Macmillan and Co, 1891) 


HAT is‘ieahty? The plain man when he opens 
° his eyes and stretches forth his hands never 
questions the practical reality of the objects which 
surround him The walnuts which he sees on his plate 
*arfresistant to the fingers, the wine in his glass has a 
Souguet the reality of which he can readily put to the 
satisfactory test of the palate But the psychologist 
seeks to analyze these intuitions and perceptions, the 
validity of which no sane man doubts He follows the 
intuitions and perceptions home, and finds that they are 
In some way associated with certain material transactions 
within the ivory casket of the human skull And then he 
begins to speculate about an ultimate reality behind the 
re&lity of perceptions The blush on the peach—is it 
really inherent m «he fruit, or 1s ıt merely a mode of 
vibration of my own braın-molecules ? And these brain- 
molecules—is their so-called matter aught but a figment 
ofthe mind? Oris this mind merely a subtle secretion 
of the grey matter of the cortex? Thus, many questions 
can be asked, and many answers given 
Dr McCosh, ın the little wolume under notice, inquires, 
What do the leading philosophic systems of the day 
make of realty ? “Iam to put this question,” he says, 
“to each of them Do théy acknowledge it, or do they 
deny it? Do they accept ıt in whole, or only in part? 
Do they attempt to prove it, or simply assume ity” 
What, we naturally ask, 1s the “realt ty” concerning 
which Dr McCosh asks these qué&Stions? “He replies — 
“The only way of showing its nature 1s to point to 
examfles of it “We look on the wall of the room in 
which we sit, and know ıt ¢o be real We see a bird 
flying, and know it to be gn actuality We are conscious 


of ourselves in pain, andev@ are supe of our own existence 
m a state of pain ” 


In other words, by “realfty” Dr McCesh means that 
practical reajity which no man in his senses denies or 
thinks of denying 

The question Dr McCosh sets nimself to consider is 
therefore this —How far do the leading philosophic 
systems of the day agree? to wega@rd as absolute and 
ullımafe that practical wality, relative to man as an 
organtsm, w which every man ott of Bedlam implicitly 
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believes? Such'being the true nature of Mis Guestiog, um 
is scarcely a matter of surprise that Dr McCosh Should e 
find that neither thesexperiential and sensational schools 
nor the, a priore .or Kanfian school, nor the Scottish 
school will agree to do anything of the sort They all 
see too clearly the difference between relative and abso- e 
lute reality to identify themgafter the fashion of the ex, 
President of Princeton Gollege Or, 1f individual members 
of any of these schools do so identify them, they are for 
the most part honest enough avowedly to confess that 
they do so on theological and not on philosophical 
grounds 

Into the theological aspects of the question weecannot 
enter here Suffice it to say that we hdve never expressed 
aught but respect for thos®who believe that the world 
was created by Divine fiat, and that man was endowed 


| with faculties which enable him directly to apprehend its 


existence and nature But we do not think that philo- 
sophy apart from revelation would have been led to this 
conclusion, and we doubt the wisdom of those who 
appeal to philosophy in its support 

We would have it clearly, gundgrsfbod that it 1s not to 
the appeal which Dr McCosh makes, but the tribuaal to 
which he makes it, that we take exception “ Agnos- 
ticism,” he says, “ıs upheld and propagated in the, 
present day by several influential men, such as Mr 
Herbert Spencer and Prof Huxley It1s in the air, and 
our young men have to breathe it and suffer the conse- 
quences Itis evidently exercising a relaxing influence 
on the faith and doctrinal convictions of the rising gene- 
ration Itis in my view the grand office, at present, of 
the higher philosophy, to meet and expose this doubting 
spirit” We would counsel Dr McCosh to substitute in 
future editions for “higher philosophy” other words, 
and to boldly assume at the outset the theological posi- 
tion on the grounds of fundamental and unalterable 
conviction Any conclusions of philosophy, whether 
experiential, Kantian, or Scottish, which run counter to 
this fundamental assumption will then, for him and his 
followers, stand zfso facto condemned If the* relativity 
of human knowledge be one of these unorthodox con- 
clusions, Dr McCgsh ıs assuredly right for his own part 
im rejecting ıt on the grounds of unalterable conviction, 
though mere unaided and uninspired philosophy has, ds 
his little book plainly shows, conspired with one voice to 
sanction it 

Dr McCosh writes clgarly, tersely, and forcibly, and 
gives in a short space an excellent account of the con- 
clusions reached by the prevailutg types of philoséphy so 
far as they concern the quegfion of xeality. 

Py o's C r M 
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OUR B00% SHELF 


An Explanation of the ‘Phonopore, and more especially 
of the Simplex Phonopore Telegraph By C Langdon- 
Davies (London Kegan Paul, Trench, Trubner, and 
Co, Limited, 1891 ) . 


THE present york contains a pan explanation of 

the phonopore, and ıs written in a manner that will 

bes uftelligible to*,all who are acquainted with tite. 

elements of electuic technics and practical telegraphy 

The phenomena which led to fhe invention of this instru- 

ment were the sounds generally known to telephonists 
e 
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e35 indtiction noises many attempts seem to have been 
made to overcome them, and success has been achieved 
only at a*great cost The awtnior, in investigating the 
causes of these disturbances, was lel te make uge of the 
force from which they were derived, and in the phonopore 

ewe have an in8trument*which 1% based on the results of 
the investigation 2 

his system of telegraphy 1s uged in conjunction with 
the ordinary system, with the addition of certain instru- 
ments and apparatus Short and rapid electrical ım- 
pulses (which have no effect on the telegiaphic instru- 
ments as usually employed) being sent successively along 
the ordinary wire by means of other apparatus forming 
part ofthe system, this pulsatory current 1s enabled to 
work relays and ether telegraphic uestruments, no m- 
terruption is caused in the grdinary telegraphic signals, 
which may be worked as usual and transmitted through 
the same conductor at the same time 

Of the instruments in the above-mentioned circuit, the 
principal one 1s,that called by the author the phonopore , 
its action consists in allowing the vibratory impulses to 
pass freely through 1$, while ordinary ¢urrents, such as 
those used ın telegraphic working, are stopped by it 

Previous to the dgscription of the gimplex phonopore 
telegraph, the author gelatgs some of the experiments 
that ded him to devise these ingenious instruments The 
technicalities pertaining to the principles of their con- 
struction and to the methods of arranging them 1n circuit 

* are then entered upon, and finally a comparison 1s drawn 
between the ordmary telegraph and the phonopore 
telegraph 

The five reports written by well-known men and inserted 
at the end speak of this new system as highly valuable 
The following brief extract shows in a few words Prof 
Silvanus P Thompson’s view of the utility of the system — 

e“ In my opimion the experiments and demonstrations 
have been successful ın establishing the entire practica- 
bility of satisfactorily working the simplex phonopore 
telegraph simultaneously with the ordinary telegraphs 
(both needles and Bright’s bells) upon the same ordinary 
telegraph line” 

In concluding our remarks, we must add that the sub- 
ject-matter is presented in English and French, printed 
side by side , numerous illustrations are given showing 
the actual instruments, while others, m diagrammatic 
form, explain the methods of arranging them m circuit 
Altogether the work ıs one that will be read with interest 
by electricians and by all those connected with practical 
telegraphy. s 


“The Naiuralıst of Cumbrae. beng the Life of David 
Robertson By the Rev T R R Stebbing (London. 
Kegan Paul, Trench, Trubner, and Co, 1891 ) 


MR ROBERTSON, who 1s now Jn his eighty- fifth year, has 
done much good work as a marine zoologist, and the 
presewt record of his gareer will interest not only his 
personal friends, but all readers who admire energy, 
enthusiasm, and intellectualeresource It 1s no easy task 
to write®a biogmaphy®°of one who is sill alve, but Mr 
Sgebbing has done his work skilfully and with good taste, 
erring anly occasionally by reference to small details 
which are scarcely worthwof a place in a serious narra- 
tive For many y&ars,eas a boy and young man, Mr 
Robertson worked as a farm labourer , but, having much 
intelligence, he missed no oppoitumity of cultivating his 
mind?and he,contrived to fit himstif for the study of 
*medicine in Glasgow Although he passed through the 
regular medical cougse, he preferred business to the life 
of a doctor, and he was successful enough to be able, in 
e #860, to retire with a competency „He had lon’ been 
interested in various branches of natural science, and 
now he had leisure to gratify his tastes to the utmost 
He settled on the Islandeof Cumbrae, andethere he has 
since worked at marine zoology so standily® and yth so 
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ready a powe: of interpreting observed phenomena, that 
he has added consıderably to our knowledge, and has 
had many opportunities of being of service to eminent 
naturalists, with whose requests for specimens òr 1n- 
forrgation he has always been delighted to comply It 
1s pleasant to read of the friendships thus formed, and of 
the fine qualities which àre so cordially appr@éciated by 
all to whom Mr Robertson is personally known The 
book belongs in some ways to the clfss which Mg Smfigs 
has made popular, but Mr Stebbing’s he10 1s distinguished 
by geniality and modesty of character from ghe type 
which most people are apt to associategwith the idea of 
“ self-made men ” š 

ee e e 
By Track*and Trail a Journey through Canada By 
Edwaid Roper (London W. H Allen and Co, 
1891 ) e aot 
THIS book ıs 1&ther too long, but ıt contains many intes- 
esting passages, and will give much pleasure to any readers 
who may have special reasons for desiring to obtain, in- 
formation as to the prospects of settlers in the Dominion 
Everything set down with regard to agricultural matters 1s 
a repetition of what the author heard from men whom he 
either knew or believed to be trustworthy His general 
conclusion is that there 1s no country unde: the British 
flag where a prudent settler has better chances than 19 
Canada Inthe course of his narrative he gives some 
very bright descriptions both of places and people, and 
he has brought together some valuable notes on the 
abongines Numerous reproductions of original sketehes® 
by the author illustrate his story 


An Etymological Dictionary of the German Language 
By Friedrich Kluge ‘Translated fiom the Four 
German Edition by J F. Davis (London Geoye 
Bell and Sons, 1891 ) 

PROF KLuGe’s work, of which this is a translation, 1s 
well known to all students of the etymology of the Ger- 
man language The author has not only extensive know- 
ledge, but a sound and penetrating judgment, and die 
displays a remaikable power of presenting concisely and 
lucidly results at which he can havé arrived only after 
careful and elaborate research Mr Davis's translation 
1s In every way worthy of the original, and no one who 
may have occasion to use it will fail to appreciate the 
skill with which he has accomplished a difficult and 
useful piece of work 


Natures Wonder-Workers.e By Kate Lovell. 
Cassell and Co , 1890) 


IN this book, Miss Lovell tells the life-histories of various 
insects, her object being “nôt so much to teach as to 
give fresh interest to the living, often despised creatures 
which pay cross our path” She writes clearly and 
gracefiMy, and the information she presents has been de- 
rived from the best and latest authoritigs on entomology 
The volume is well illustrated, and will stimulate the 
interest of 1ts readers in some of the more curious facts 
of natural science ° . 


(London 





LETTERS TO TNE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by kis correspondents Nather can he undertake 
to return, or to correspond with the writegs of, rejected 
manuscripts intended for this or any other Part of NATURE 
No notice ıs taken of anonymous communications } 


Phosphograms, 


Ir a glass pfate (ar a,cellukid film) 1s evenly coated ‘with 
phosphorescent calcium sulplide in a suitable menstruum, and 
then exposed for a few,minutes®in a photographic camera, a 
phosphorescent negative can be taken of a sunlit ew. When 
this plate .s carefully appked to an ordinafy Photographic film 
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for a shert peri¥d m the, dark room, on developing the latter a 
reversed negative (gr phosphogram as I prefgr to call it) of the 
original picture 1s permanently produced If the picture con- 
sists (as ın my case) of a vista of smoke-stained chimney-pots, 
the slated roofs and stuccoed walls of adjacent houses, she 
negative, under favourable fircumstances, will show considerable 
traces Of natural colours In the case of phosphorescent c@icium 
sulphide, yhich glows with a beautyul purple violet light, 11s not 
difficulf to understand why it acts on the gelatine film so readily 
ay it does Both the phosphorescent rays and the thost active 
photo-ckemical iays belong (as,is well known) to the most re- 
frangible rays of the solar spectrim , that the one should thus 
react on¢he ofher 1s not surprising 
If, instead of ugng the colourless calcium sulphide, as above 
described, we stain the mixture with an alcoholic solution of 
rosanilin acetate? before applying it to the glass plate, on ex- 
posure to daylight ıt glows with a deeper intensity, and it still 
acts, although with less vigour, on a photographic film M 
erneufl (Comptes gendus, civ 501), and M Becquerel 
wed , 551), have investigated the causes of posphorescence m 
calcium sulphide from a chemical standpomt, and the latter has 
shown that the colour of the light may be changed to a bright 
gréen by the admixture of a trace of lithium carbonate or of 
potassium persulphide, and to an orange-yellow by the addition 
of manganese peroxide The green phosphorescence acts 
feebly, the orange-yellow scarcely at all, upon the ordinary gela- 
tine film, The bromo iodide plates are clearly only ımperfectly 
responsive to coloured rays To attempt coloured photography 
with the present dry plates 1s eminently unsatisfactory By 
staining the film some makers have succeeded ım increasing the 
sensitiveness of the plate to the less refrangible red rays, but my 
own experience leads me to conjecture that the green and green- 


°. œ yylow rays aie quite as difficult to mtercept by our modern 
P 


ates as the deep-red, if they are not more so 


Brighton, March 28 W AINSLIE HOLLIS 


i Neo-Lamarckism and Darwinism 
© UNDER the above headmg (NATURE, March 26, p 490) 
Prof. Henslow gives some ciiticisms of my paper on the Alpine 
flora, which seem to show that, for the sake of brevity, I unin- 
tentionally rendered my views obscme to him and possibly to 
others who share his opimons It 1s therefore fortunate that he 
should have stated Bis difficulties, ın order that I may try to 
explain what y was I intended, taking the various points in 
succession ° s 

(x) I wrote “dwarfing may be—doubtless often 1s—the direct 
result of environment as lack of nourishment ” This, I believe, 
as strictly true as regards individual plants, and I do not think ıt 
affects the argument that dwarfing may also be due to other 
causes Certainly, insufficient nutriment may cause extreme 
dwarfing altogether apart from cold for instance, I very well 
remember some minute but flowering specimens of A/atricarza, 
only an inch or so high, foun® by Mr J W Horsley ina dry 
place near Chiswick, where the normal fully-developed form of 
the plant 1s abundant 

And if dwarfing 1s the resit of cold, how ıs it explained that 
plants on different soils at the same altitude vary so much in 
this respect? Thus, along Swift Creek, in Colorado, Mertensia 
stberica, which grows in very damp ground and 14 the rich 
vegetable deposits on the immediate banks of the cieek, ıs large, 
tall, and rank, w®h broad leaves, velile a species of the same 
genus, growing close by on the more exposed, dry, and more 
barren prairie land, 1s very much smaller, more compact, and 
with*harrowsleaves Again, at the same place, Oxytropis lam- 
bez, when growing 1n the dangper ground by the creek, 1s tall, 
rank, and has white or very pale flowers, while on the adjoining 
prairie the same species 1s Qw, depressed, altogether smaller, 
and with crimson flowers, which turn’ purple in drying for the 
herbarium 

I did not say, and certainly would not say, that dwarfing was 
always the result of bad or insufficient nourishment , but neither 
1s 1t always 8 normally the direct result of cold 

(2) When dwarfed varieties or forms have been produced by 
environmental conditions or otherwise, ıt 1s natural enough that 
they should tend to revert to the onginal type when removed 
agam to the original conditgons Nevertheless, true Alpine 
dwarfed species do retain theirechéracters when grown at low 
altitudes argficially Florigs’ catalogues are full of allusions to 
dwarf varieties and species, most of which are very constant. 
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As I write, I can $ee a clump of Sezd/a sibirica ont othe windoyp 
and certainly ıt appears to me to have the true charactess ®f the 
species, and the long cultivation which this species has undere 
gone has not changed ıt into a large and more djffuse species 
hike Sei/a nutans | Mypute Species of Narc:ssus, Gentrana, and 
Selene, Which come from mountain regions, may surely be grown 
in England without starting up and simiflatipg the large tem- 
perate-region forms of thd@se genera? I don’t mean to sy thap 
dwarfing, like other specific characters, may not become changed 
or lost in time if the cirqumstances are favourable, or the utihify 
of the peculiarity ceases, but I think ıt will be generally ad- 
mitted that low stature, as a specific character, often proves as 
constant and hereditary as other specific characters 

(3) Surely it 1s not necessary to demonstrate that tall plants 
would be likely to be mjured by the winds on Alpine summits? 
The trees at timber-line in Colorado would, I should think, 
convince anybody of this Those which are exposed #equently 
bear branches only on the side towards*the valley, the others 
having succumbed &t an earlyetage to the violence of the winds 
The trees at their hffhest limit are shorn off almost as if with a 
knife, so that, gomg down the slope, one does not meet with a 
full-sized tree until the topmost branches are able to obtain some 
shelter from the tree above ıt , so that, although the trees grow 
to trmber-line, they do not raise their summits above it Also, 
one may find som old stumps, perhaps fifty yards above the 
present timber-line, on the Sangre de Cristo Range, showing 
that, for some reason, trees which formerly grow there have 
since succumbed . 

(4) I have not myself made Shy efperiments to test the addı- 
tional warmth that might be derived from close proximity to the 
ground, but I thmk the pomt 1s well established The rocks 
and the surface of the ground would surely retain a certain 
amount of heat, and beds of vegetable tissue, such as peat, dé 
not readily cool Thus, Mr E J Lowe relates (Conchologist, 
1891, p 4) that, in the great frost of 1860-61, the River Trent 
was frozen over , but a dram, cut through a bed of organite soil, 
though only a foot wide, and containing less than 12 inches in 
depth of water, remained unfrozen 

(5) As to “partial shelter” 1s ıt not clear that dwarfed 
plants, which grow close to the ground, and often between rockg 
or under projecting ledges (as in the manner of Alpme plants), 
will be partially sheltered, and thereby advantaged ? 

(6) Of course, I do not suppose that plants zow anything 
about the coming season! Only this, those plants which 
naturally grew quickly and through rapid metabolism came to 
early maturity, would survive, while those which did not do so 
would perish It is a simple example of natural selection 
Various weeds and other wild plants, notably Cleome tutegs tfoha, 
aie in Colorado often accidentally sown as seeds dropped from 
hay, and thus appear round human habitations some hundreds 
of feet above their proper altitude They grow amd flourish, 
and duly flower, but they cannot mature their seeds in time, 
and hence never perpetuate themselves at these altitudes The 
Indian corn, Zea ma:s, varies considerably in its period for 
maturing It can be grown in England, but does not sufficiently 
often mature to he a paying crop In America, the quickly- 
maturing vanities can be grown at greater altitudes and lati- 
tudes than the others Given such variation, 1s it not obvious 
that natural selection would preserve the more 1apidly-maturing 
kinds where the summer wag short? Let anyone take varieties 
of,Indian corn differmg in the period of maturing, and grow 
them at the extreme altitude at which this species cangbe culti- 
vated, and it will not take a botanist to predict the success of 
the one and the failure of the gther z 
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The Whirling Ring and Disk. 
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I REGRET Mat the inferjectio& of a paradoxical rider to 
my proposition regarding a whirling ring should have had the 
effect of embedding gn a storm of potest Prof Ewing's interest- 
ing pomt concerning a disk, Let me do theebest I can to set 
matters straight and clear s 

First, ıt 1s plain that my rider congerning a cable was not 
well worded, and whereas it 1s quite true that a weightless 
stgel"girdle round *the earth would be broken by its whgrl 
ing tension, ıt would have been better to avoid any appea 
® flotation as a practical means of securing weightlessness 

he simplest plan ıs to aban@qn the cable illustration alto- 

e 
® 


` 


e some, indeed, say it 1s well known 


534 

<— a a 
gether ®%s a not very pertinent or useful one Nevertheless, 
it ıs plain that a cable fixed at two distant points and hanging 
free between them ıs liable to byeak, whether ıt be hanging 
downwaids or floated upwards, z e whether x4 be supported too 
little or too much , agd it further appears that if it be Stretched 

o the.curvature èf the eah the slight difference between its 
true and apparent weights, ¿e its centrifugal force alone, 1s 
anfgcient to break ıt e? 
_ But now returning to the main proposition, that the cħtical 
velocity at which a whirling ring breaks 1s the square root of the 
ratio of us tenacity to its density, no one calls ıt in question , 
That ıt was known, or at 
deast so easily knowable as to be practically known, to apphed 
mathematicians, 1s manifest, but that ıt ıs well hnown to 
practicalgmen I have some reason for doubting However that 
1s of no consequence e What I write to poent out is how singu- 
larly nearly the result for a ring agrees with the result for a disk 
of the same size e 

For, as Prof Ewmg’s letter shows, the critical peripheral speed 

of a uniform disk with a very small hole in the centre, when it 1s 
on the point of flying, is 


Ki (ray p) r 


whereas for a ring tt 1s the same expression without the 4/3} 
Thus, then,’a perforgted disk of un:forne thickness, although 
its greatest stress occurs rond s central apeiture, yet can stand 
only wi per cent greater angular spin than a ring of the same 
mateial fittung its circumference and devoid of all radial 
support 
* A disk without a hole can, 1s Prof Ewing says, stand 40 per 
cent more rotations per minute than a perforated disk can stand 
(2 e, ./2 times the speed), even though its perforation is a meie 
needie-prick or indeed is absolutely infinitesimal, so long as 
it destroys radial coherence acioss the centre 
I learn also from Prof Ewing that Mr Chree has obtained 
results for an oblate spheroid, which, reduced to an approximate 
edsk, show that the stresses and strains at any pomt of the 
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ellipsoid are T 8 ths of what they ‘are at the corresponding 


pomt of an unperforate disk of the same size but of uniform 
thickness ( being Potsson’s ratio) 

Iam obliged to Mr Boys for calling attention to Maawell’s 
early memoir on the subject (‘‘ Scientific Papers,” vol 1 p 61), 
with which I was not acquainted Since Maxwell uses an un- 
usual notation, it may be conventent to note that his u 1s volume- 
elasticity, his mm is twice rigidity, and E = Young’s modulus, 
so that his E/w is merely x + Poisson’s ratio There are, 
howevei, æ few misprints with regard to signs 

Prof Worthington’s remarks refer to a straight Ja with free 
ends, not to an endless band It ıs true, however, that there 
was no need to drag in vibiations , the dangerous tension will 
be set up in a straight portion of any endless band, running in 


the direction of its length with the critical speed a/' (©) by 
P 


the agency of the curved portions, which necessarily exist 
somewhere 
It may save some confusion to@mention that the suffixes of 
Prof Ewing’s radial and tangential tensions have become inter- 
change® in the first columneof his letter on p 462 (March 19) 
The observations of Prof Greenhill are best dealt with under 
a separate heading : ® OLIVER J Lonce 
March ° ° + 





° Formationgof Language 


PERMIT me to reply to Pour cofrespondentMr W J Stll- 
man, on the ‘‘ Formation of Language” (NATURE, March 26, 
p 491) The interesting fact he records of the spontaneous 
invention and usg of child-names for objecfs ıs not unknown to 
ehilologists e phenomenon has been previously noticed, 
among others, by Miss Watson, of Boston, and Dr E R Hun, 
of Albany, USA , “by Archdeacon Farrd¥, in the case of 
eae children left by themselves for days¢ogether m Camadian 
*villages, and by M Taine, in his work® “ De PIntelligence ” 
Numerous examples of children’s language aie given by Dr 
Horatio Hale (philologist to whe U S Wilkes Exploring Exfe- 
dition), who has made a speMal study of the sponjaneous deve- 

9 


NO IIIQ, VOL 43] e $ 


. NATURE ; - 


P E AA E E NE E A EA N AE EAE PA E E ee ede i pe is 


_ © [APRIL 9, 1891 
or i 


e 
lopment of 100ts among children the basis of ns remarkable 
theory of the origin of linguistic stochs full details will be 
found in a papei on the ‘‘Development of Language,” read! 
before the Canadian Institute of Toronto, April 1888, andan an 
address on the ‘‘Ongin of Langfages and the Antiquity of 
Spea&ing Man,” m the Proceedings of the American Associa- 
tion fer the Advancement of Science, Buffalo, 1886, vol xxxv 
‘Lhe occurrence has been often noticed m the families of philo- 
logists—tlfe most noteworthy instance being that of the young. 
nephew of the well-known, Smmologist Dr Geowge vow 
Gablentz’ ‘This boy, befor® he learned his mother tongue, 
called things by names of hes own invention @ Thegconstant 
elements were the consonants, the vowels beyng varied, and em- 
ployed as they were deepe: or higher to denote greatness or 
smallness ‘Tehe root for rænd objects was® 2 m, a watch, 
plate, and t®e moon was mem, a large round dish or table, 
mum, and the stars mz mum mem, an ordinary chair was 
kail, a great arm charr ézAzll, and a little doll’s chair, hed 
A distinguished eAccadian, Chinese, and Semitic scholar, the 
Rev C J Ball, makes no secret of the fact that, between th® 
ages of sıx and eight, he and his you~g brother had names of 
their own devisimg—perfectly arbitrary monosyllables and dis- 
syllables foi several of the small tools and toys they valued 
most Mary Howitt relates ın hei autobiography (edited by her 
daughters) that the silent sadness of the Quaker home circle 
extended to the nursemaids, and that in consequence of this the 
eldest child, her sister Anna, did not learn to talk until she was 
four years old Long after they could talk, ‘‘ being left chietly 
to converse together, our ignorance of the true appellations 
for many ordinary sentiments and actions compelled us to com 
and use words of our own invention To sneeze was to us both 
okzs-kow, the sound which one of our parents must have made e 
in sneezing” Here we get a true onomatopeza, as m the 
monosyllable sea, employed by one American child for “‘ cat”, 
in another child’s vocabulary the extraordinary trisyllable 
shindiink designated that animal The association of ideag 
and extension of meaning are often very suggestive—viz 
niugno migno = water, wash, bath, waza waar = black, darë- 
ness, Negro As in the case of the name for water, bun- 
boo, cited by Mr Stillman, the vocables are often of two 
syllables, iarely of three It is interesting to note the con- 
tmued use of the httle boy’s own name for water as a means 
of identifying the acquired Italian agza fox the same object, as 
frequently happens with adults struggling to express themselves 
in a foreign tongue Reduplication seemsealso tw characterize 
these ‘‘child languages” hhe those of some savage tribes, 
and plurals are formed by repetition The syntax, Dr Hale 
remarks, resembles that of deaf mutes and gesture language If 
left to themselves there Seems no reason why children with this 
aptitude should not develop a vocabulary at least as extensive as 
that of Dr. Farrar’s three peasants, ‘‘ who conversed for a long 
while without employing more than one hundred words” 
Many cases of ‘‘ child language,®’ no doubt, have passed away 
unrecorded Soon after the children mix much with adults, the 
special vocabulary begins to die out It 1s possible that the use 
of such spontaneously developed mot-words might be prolonged 
among the children of the poorer classes, so often cared for by 
children but little older than themselves The c7éches of our 
large tongs might afford further evidence of abnormal develop- 
ments of this apparently inherent inventive linguistic faculty 

Bughton, Apg! 2 
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Mr W J STILLMAN winds up his interesting Jetter an the 
above subject by inquiring whether any of the readers of 
NATURE have made observations analogous to his own on the 
development of language in children 

I have on several occ&sions requested parents to note down 
the sounds emitted by their childien from their birth to the 
tıme when ,those sounds seemeg to become developed into 
articulate words With a certam amount of intelligent meaning, 
but I have not obtained any satisfactory resultse® The subject 
has, however, been studied, and described with considerable 
detail, by that well-known member of the French Academy, 
M H Tane, ın his work, “De VIntelligence” (2 vols , 3rd 
edition, Paris, 1878) I would particularly refer to chap 'n, 
sec 5, and also to that®pané of.a long note at the end of vol 1, 
entitled ‘Acquisition du Langagg par les Enfants” (pp 356- 
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. OpFrozen Fish you were wrong on any point All that Iene&nt Was ther « 
Mr F H P* Cestr (ante, p 516) supplie the reference tothe | © certain points, and these very doubtful points, I was. 
. statement I had in memory as to ‘one of the Arctic voyages” | mclmed to differ from you And now, on further con- 
(ante, p 440), and my necessarily imperfect quotation does pot sidering the point*on which some two or t&ree months 
materially differ from the agtual statement ago I felt most inclimed to differ, viz on isolation, I find 


Wits regard to Mr Turle’s letter (ante, p 464), I gould | I differ very little What I have o say ıs really not 
remark that my words, ‘‘ comparatively shallow” waters, were | worth saying, but as el should be very sorry now to de 
not ingended td apply to “two feet of water,” and I ‘would | whatever you asked, I willsscribble down the shghtly dis- 

+ suggest that the mnumerable sticklebacks embeddeden the ice, | sentgent thoughts whigh have occurred tome It woud 


>” afd which did not revive, were probably dead (from suffocation) | he an endless job to specify the points m which you have” 
e before they became so embeddety z mterested me, but I may just mention the relation of the 
. It 1s well kpown that msects which habitually hibernate as extreme western flora of Europe (some such very vague 


larvee or®pupæ do not suffer from” being frozen for a lengthened 

period On the “other hand, they suffer greatly ın ‘‘open’ 

winters with fregjugnt alternations of wet, warmth, and cold 

Therefore, from an entomologica? point of view, ghe season of 
ENG 1891 promises toebe an unusually productive one 


thoughts have crossed my mnd, relating to glacial period) 
with South Africa, and your remarks on the contrast of 
passive and active distribution 
P Ixx —I thiniethe contingency ofea msing stand, not, 
as yet fully stocked with plants, ought always to be kept 
in mind when spemking of colonization 
ae ae —I have met with nothing which makes me in 
the least doubt that large genera present a greater 
. IN a letter appearing ander the above heading in your last 
issfle, the eats ak for well authenticated insiahees of the re- number of varetes relatively to their Size than do small 
covery of frozen insects All climbers have, at one time or genera’ Hooker was convinced by my data, Revel as 
yet published full, only abstracted in the “ O1igin’ 


another, met with butterflies, lying frozen on the snow, on 
Alpme passes, and many persons have brought down some of P Ixxvur-—-I dispute whether a new race or species is 


these insects, which, on reaching the warmth of the lower regions, | Necessarily, or evgn genelally, descended frem a single or 
invanably recover animation, though when picked up they are | pair of parents The wholegbody ofindividuals, I believe, 

e50 completely frozen, and consequently so brittle, that they break | become altered together—like our race-horses, and ike all 
to pieces unless carefully handled I have frequently, when | domestic breeds which are changed through “ unconscious 
climbing, placed these frozen butterflies on my hat, and, on | selection” by man? 


, It 1s Rot my intention to return to this subject . 
7 Lewisham, April $ R McLACHLAN 


A descending, have noticed them always fly away It must often P do—When such great lengths of time are con? 
e hiye been a considerable tıme from the frozen stage till re- | sidered as are necessary to change a specific form, I, 

, £ Gra a Hett Menta Pethiek: KAA AIN greatly doubt whether more or Jess rapid powers of multi- 

, te es plication have more than the most insignificant weight 

° é —— These powers, I think, are related to greater or less de- 

struction in early hfe 
° Quaternions and the Algebra of Vectors P Ikare —I still think you rather under-rate the import- 
5 My remark about Prof Willard Gibbs was meant in all | ance of isolation I have come to think ıt very importan? 


Z, courtesy, and I am happy to find it so taken by him The | from various grounds , the anomalous and quasi-extinct 
question between us, being thus a scientific qne only, can afford | forms on islands, &c, &c, &e 

to wait for a fortnight or so —until my present examination With respect to areas with numerous “individually 

agason s past i3 P G Tarr durable” forms, can it be said that they generally present 

a “broken” surface with “impassable barriers”? This, 

no doubt, is true in certain cases, as Teneriffe But does 

THE MULTIPLE ORIGIN OF RACES this eld with ae Australia or ay cops n 

much doubt I have been accustomed to look at the 

[5 NATURE of March 5 (p 415), the Duke of Argyll | cause of so many forms as being partly an and or dry 

has printed a very interesting letter of Mr Darwin’s, | climate (as De Candolle insists) which indirectly leads to 

from which he drew the inference that the writer | diversified [?] conditions , and secondly, to isolation from 


» 
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‘ assumed mankind to have arisen in a single | the rest of the world during a very long period, so that 

: pair” Ido not think myself that the letter bears this | other more dominfint forms have not entered, and there 

° interpretation But the point m its most general aspect | has been ample time for much specification and adapta- 
1s a very important one, and ıs often found to present | tion of character 

g some difficulty to studentseef Mr Darwin’s wiitings P. Ixxx.—I suppose you thmk that the Restacea, 


Quite recently I have found by accident, amongst the | p, pyacee,3 &c ,&c , once extended over the world, leaving 
papers of the late Mr Bentham at Kew, a letter of fragments in the south. 
firendly criticism from Mr Darwin upon the prefidential You in several places sPeak of distribution of plants as 
address which Mr Bentham delivered to the Linnean | jf exclusively governed by soil and climate I kngw that 
Society on May’24, 1869 This fetter, I hink, has been you do not mean this, but I regret whenever a chance 
; overlooked and not published previously In it Mr | is omitted of pointing out ¢hat the struggle with other 
Darwin expresses himself with regard to the multiple | plants (and hoste animals) 1s far fnore gmportafit 


s r points ın very expl 
*  “Rigunge | Prof Meldola tf who T menhondd im con. | „1 t01 you that T had nothing worth saying, Beat I havo 
guag h a 4 i given yov my THOUGHTS ° 
a versation the existence o 3e etter, urged me strong. y to How detestable are thee Roman numerals ; why 
printit This, therefoi® I now do, with the addition of Š è Dr Te 
* 
a few explanatory notes : 
g Bentham thought “degree of variability like other constitutional 
e W T THISĘLTON DYER characters, in the first place an individual one which may become more 
Royal Gagdens Kew, March 27 or less hereditary, and tleerefore specific, &nd thence, but in a yery famt 
» ? degree, generic” He seems to mean to argue againstehe conclusion which ® 


oq Sir Joseph Hooker had quoted from Mr Darwin that “species of large 
Down, Beckenham, K ent, S E., genera are more variable than those of small ** 
November 25,41 869 2 Benthami bad samd * We must also admit anar evdly race has probably 
been the offspring of one parent or pair of parents and consequently 
My DEAR MR BENTHAM,—I was greatly witerested* originated in one nee ”@ The Duke of Argyll converts the proposition e $ 
by your address, which TPhave new read thrice, and It 1s doubtful whethe®Bentham did think so In his 1870 address he 


says ‘I cannot resist the opimon that all presumptive evidence 1s against 
which I believe will have muh influence on all who read Eyropean Proteacee and that all direct evidence in therr favour has broken 


at Bit yqfl are mistaken in thmking that I ever said | down upon crossexamination ” è 
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should fot the President’s addresses, which are often, 
and I am sure in this case, worth more than all the 
rest of the nftmber, be paged w.th Chri8tian figures ? 








My dea: Mr. Benthant, e 
el g . «Yours very sincerely, 
E CH DARWIN 
ee e. 
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HERTZ S EXPERIMENTS, 
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s H' yes; I understand it all now Electricity 1s 
the ether,” or, “Yes, it’s just like everything 
else electricity 1s aevibration” Thesemre the remarks 
one hears made by those who think that few scattered 
words picked up at a popular lecture reake things quite 
clear It 1s no doubt unfortunate that repeating a form 
of words 1s a different matter from understanding them, 
and still more different from understanding the subject 
they are mtended*to explain In this case there ıs the 
added misfortune that the form of words 1g not accurately 
repeated, and in its inaccurate form does not mean what 
1s true Itis eften hardly worth while 1gmarking this to 
those who make these étatgnents, because the words 
convey to them little or no signification, and are to them 
as true as any other unmeaning sentence. The connec- 
tion between electricity and the ether is certainly not, as 
får as ıs known, well described by saying that “ electri- 
city 1s the ether,” and we cannot say with any certainty 
that electricity 1s or is not a vibration Hertz’s expen- 
ments* have given an experimental proof of Maxwell’s 
theory that electrical phenomena are due to the ether, 
and Hertz’s experiments deal with vibrations One can- 
not, however, say, because the pressure of 15 pounds 
Jr square inch exerted by the atmosphere 1s due to the 
air, that therefore “pressure ıs the air” nor even, be- 
cause a person who studied the properties of the air had 
studied them by means of sounds propagated through 
it, can one assert that “pressure 1s a vibiation” It 
is to be hoped no one will now assert that “electri- 
city 1s pressure” The example is given to illustrate 
the absurdity of the statements made as deductions 
from recent experiments, and not to teach any new 
theory And yet one comes across people who, after 
listening t6 an interesting lecture Lord Rayleigh might 
give, illustrated by Mr Boys’s sound-pressure-meter, 
would make the above statements, and really think 
they understood them That blessed® word “ Mesopo- 
tamnia” comforted the soul of an old lady with some 
reason, for religion 1s to some eatent a question of 
feeling , but ın science it is high treason to truth to be 
comforted by unmeaning sounds—they should produce 
despair 
it 1s to be hoped after this frade that any 1eader of 
these agticles who comeg across statements he cannot 
understand will not tell himself the le that he does 
understand them, nor pretegd to others that he does 
The subye€t ıs vegy difficult one that gas engaged the 
atteption f thoughtful and clever men for many years, 
and is stillan many parts, even to the most acute, shrouded 
with difficulties, uncertaintges, and things unknown, so 
that nobody need be the least ashamed ofgnot following 
even as far as others can go into this wonderful region 
If the articles can give to most who read them glimpses 
e which unfold rgtelligible’ideas of even the outskirts of 
this region, ıt 1s all that any writer can reasonably expect 
who 1s not one ef those masters of exposition who com- 
bine the highest scientific and hterary abifities 
e Consider for a minute the question at issue ‘That 
electric and magnetic phenomena are due to-the same 
medium by which light ıs propagated—that all-pervading 
medium by whose assistang€ we 1eceive all the energy on 
this earth that makes life here possibje, by which we 
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learn the existence,of other worlds and suns, and ahalyze 
their structures and read their historie€, that medium 
which certainly pervades all transparent bodies, and prob- 
abl? all matter, and extends as far as we know of anything 
existing this wonderful all-pervading medium is thg one 
we use to push and pull with when we act by means of 
electric and magnetic forces , and remember thatewg can 
pull moleceles asunder by this means, as well as propel 
trains and light our houses The forees between atome 
are contrdiled by this all-perw@ding medium, which directs 
the compass of the marines, signals round the globe in 
times that shame e’en Shakespeare’s fancy, rends the oak 
and terrifies creation’s lords in the lightning flash. It 
was a great discovery thawproved all aorftord of sweet 
sounds was ĝue to the medium that suppyes the means 
of growth to animals and plants, and deals destruction in 
the whirlwind, and yet the 80 miles gepth of our agr 18° 
but a puny thing®compared with the all-pervading limit; g 
able ether 

That there 1s a medium by which hght 1s transmitted 
in a manner somewhat analogous to that by which the 
air transmits sound has been long held proved Even 
those who held that hght was due to little particles shot 
out by luminous bodies were yet constrained to superpose 
a medium to account for the many strange actions of 
these particles Now, no one thinks that light 1s due to 
such particles, and only a very few of those who have 
really considered the matter think that it can be due to 
air, or other matter such as we know How does light 
exist for those eight minutes after ıt has left the sun ang è 
before it reaches the earth? Between the sun and earth 
there 1s some matte, no doubt, but it is m far-separated 
parts There are Mercury and Venus, and some meteors 
and some dust no doubt, and wandering molecules of? 
various gases, many yards apart, that meet one another, 
every few days, perhaps, but no matter that could pass on 
an action from point to point at a rate of thousands of 
miles each second Some other medium must be there 
than ordinary gross matter Something so suble that the 
planets, meteors, and even comets—those wondrous fleecy 
fiery clouds rushing a hundred times more quickly than 
a cannon-ball around the sun—aie impérceptibly impeded 
by its presence, and yet so constituted as to take up the 
vibrations of the atoms m these fiery clouds and send 
them on to us a thousand times more rapidly again than 
the comet moves to tell us there 1s a comet toward, and 
teach us what kinds of atoms vibrate in its tall How 
can a medium have these contrary properties? How can 
it offer an imperceptible iesistance to the comet, and yet 
take up the vibrations of the atoms? These are hard 
questions, and science has as yet but dim answers to 
them, hardly to be digmfied By the name of answers 
—rathe: dim analogies to show that the properties sup- 
posed to coexist, though seeming contradictory, are 
not so imteality One of the most beautiful experiments 
man knows—ope fraught with more syggestions than 
almost any hundred othtrs—is that by which a nng of 
air may be thrown through the air for many yards, and 
two such rings may hit, and, shivering, rebound These 
rings move ın curved paths past one another with almost 
no resistance to their motion, urged by an action not 
transmitted in time from onegrtng to another, but, ike 
gravitation, acting wherever a mig may be, and yet the 
air though which they move can take up vibrations from 
the rings, showiag thus that thére 1s no real contradiction 
between the properties of things moving fhrough a 
medium umiesistedly ın certain paths round dne another, 
and yet transmitting other motions to the medium This 
same air can push and pull, as when ıt sucks up water- 
Spouts and dealg destruction in tornadoes Hence thete 
seems no real contradiction between a medium that can 
push and pull and transmit vibyations, and yet offer no 
resistance to such fragile, hght, and large-extefged things 
as rings of air 3 . 
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It ıs ‘important to uAderstand something about the 
properties that th® medium must have nt order to explain 
light, electricity, and magnetism, because there 1s no use 
expecting a medium to possess contradictory properties 
It ıs also well to recollétt that for about two hundred 
years the existence of a medium by which hight 1s propa- 
gated hasbeen considered as cegtain, and that ıt wouéd be 
very rémarkable if this medium, which can pe set in 
vibration by material atoms, acted on matter in no other 
Way ft seems almost impegsible but that a medium 
which 1s moyed by atoms, and which sets them into 
motionyShould be able to move such armies of atoms as 
we deal with ın nfaterial bodies Even if we knew nothing 
of electricity anel yagnetism, 1 would be patural to look 


medium on magses of matter The medium is a vera 


NG some important phenomena due to the aosion of this 
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ausa, and if it çan be shown that the same set of 
roperties by which electric and magnetic forces are | 
xplamed will also enable it to transmit vibrations that 
have all the properties of light, 1t will surely be beyond a 
dobt but that these electric and magnetic actions are | 
those very ones we would naturally expect from the 
medium that propagates light Clerk Maxwell some 
years ago showed that this was so, but as far as any facts 
known at that time could prove, there were other theories 
of electric and magnetic actions which explained their 
known phenomena without the intervention of a medium 
The matter stood somewhat thus The older theories of 
electric and magnetic force explained all phenomena then 
ekrfgwn These older theories assumed that electric and 
magnetic forces were propagated instantaneously through- 
out space That if the sun became electrified, 1t would 
instantaneously begin to mduce electricity on the earth 
‘Phat there would be no delay of eight minutes such as 
occurs between a hght occurring on the sun and its acting 
on the earth Similarly in the case of magnetic actions, 
they were supposed to be propagated instantaneously 
throughout space It was, no doubt, known that ıt took 
time for an electric signal to be transmitted along a con- 
ducting cable This is, however, a very much more com- 
plicated problem than the simple one of supposmg a body 
surrounded By a nom-conductor to be electrified Will it 
or will it not instantaneously act on all conductors in 
space, and begin to induce electrification on them? As 
far as was known, such actions as this, actions through 
non-conducting space, were instantaneous Such an in- 
stantaneous action could not be transmitted by the air 
An cannot send on from port to point any effect more , 
rapidly than a molecule of gir can moving carry it for- | 
ward, and that 1s only a Iittle faster than the velocity of 

sound, and there was every reason to know that electric 

induction through air was propagated much more rapidly 
than that There was every reason to believe that, 

electric and magnetic forces acted without any material 

intervention 2 

In fact, ın these older theories there was no thought of . 
any medium to fransmit the actæns, ıt @vas supposed 
that electricity acted across any intervening space instan- ' 
taneoysly There ıs no real difficulty in such a supposi- , 
tion as far &s we know, gravitation 1s Just such an action, , 
and as far as was then know®, there was no experiment | 
that disproved the supposition in the case of electric and | 
magnetic actions It was Khown tl@at no experiment had | 
ever been devised that could test whether this action was ' 
instantaneous or whether it was propagated at a rate such , 
as that of light It was known that this action was | 
enormously hore rapid than sound, but as hght goes | 
about 300,000 times as fast as sound, there was plenty of | 
spare velocity These older theories explained all that | 
l 


wag known, and they supposed nothing as to tbe exist- 
ence of an intervening medittm Any¢heory that assumed 
that induction was not mstaftaneous, but that energy 
having® beer®spent on ele€trification at one place work 
would be done, at another after some tıme, as In the case 


NO. 1119, VOL.43]* ° ° 


NATURE 


53% 





e 
of hght generated on the sun not reaching the egrth for 
eight minutes, any theory that assumed such a disappear» 
ance of energy at one place and its reappearance at 
another after the lapse of*some time must assume some 
mediur® in whiclf the energy exists after leaving the one 
place and before 1t reaches the other °A theory that only 
supposes 1nstantaneous*action throughout space nedd not? 
assume the existence of a n’egium to transmit the act pl 
but ahy theory that supposes an action to take time in 
being transmitted from one place to another must assume 
the existence of a medium Now, Maxwell’s theory 
assumed the existence of a medium, and along with that 
led to the conclusion that electric and magnetic actions 
were not propagated instantaneously, but were propa- 
gated with the velocity of hght According to hig theory 
an electnc disturbance occurring on “the sun would not 
produce any effe¢t_on the earth for about eight minutes 
after its occurrence on the sun No experiments were 
known to test the truth of this deduction until the genius 


' of Hertz brought some of the most beautifully conceived, 


ingeniously devised, and laboriously executed of experi- 
ments to a brilliantly successful conclusion, and demon- 
strated the prop@gation of electrictand magnetic actions 
with the velocity of light, and thereby proved experi- 
mentally that they*are due to that same wénderful, all- 
pervading medium, by meafls of which we get all the 
energy that makes hfe here possible i 
The problem to be solved was, Are electric and mag- 
netic actions propagated from place to place in a finite, 
time, or are they simultaneous everywhere? How can 
experiments be made to decide this? Consider the 
corresponding problem in sound What methods ‘are 
there for determining the rate at which sound is pro- 
pagated® An experiment that measures the rate can 
tell whether that rate ts finite or whether ıt 1s infinitely 
great There are two important methods employed for 
measuring the velocity of sound The second ıs really 
only a modification of the first direct method, as will be 
seen. The direct method 1s to make a sudden sound at 
a place, and to find how long afterwards ıt reaches a 
distant place In this method there ıs required some 
practically instantaneous way of communicating between 
the two places, so that the distant observer may know when 
the sound started on its journey A modification of the 
method does not require this It depends on the use of 
reflection Ifa sound be made at a distance from a re- 
flecting surface, the interval of time between when the 
sudden sound ıs made and when the reflected sound, the 
echo, returns, is thg time the sound took to travel to the 
reflector and back again A well-known modification of 
this method can be applied if we can secure a successio 
of sudden sounds, such as taps, at accurately equal in- 
tervals of time We originate such a regular succession 
of taps, and alter the distance fiom the reflector until each 
reflected tap occurs stmulganeously with the succeeding 
inaident tap Or if the distance at which we can put the 
reflector be sufficiently great, we may arrange it*to be 
such that a reflected tap 1s heard simultaneously with the 
second, third, fourth, or any lesireg Succeeding tap The 
co.ncidence of thé@taps with their reflect¥ons cangbe fairly 
accurately observed, and a fairly accurate estimate formed 
of the velocity of sound, z e the velocity at which a com- 
pressing or rarefying of the ai®is propagated by the air 
Instead of altefing the dfstance®of the source of sound 
from the reflecto1, we may ourselves move about between 
the source and the reflector, and we can find some places 
where the reflected taps occur simultanetusly with the 
incident taps, and some places where they occur between 
the incident onea ‘This ıs pretty evident? for if we start 
from the source towards the reflector, as we approach it 
we vet the, reflectedetaps earlier and the madent ones * 
later than when we were at the source How far must 
we*go towardg the reflector m erder that the original and 
reflected tapgmav again appear “simultaneous? We must 
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gS hajf the distånce that a tap ıs propagated duning the 
iņterval between two taps Half the distance, because in 
going away from the source we are approaching the 1e- 
flector and sô make a double change—we not only get the 
original ones later, but we also ge? thé reflected ones 
earlier, and so cgincfdence will have again been reached 
When #e have gone half the distange between any pair of 
cqmpressions travelling in thegw Now if the taps succeed 
one 4nother slowly, the distance in the air between any¢wo 
of them travelling through it will be considerable , any one 
of them will go a considerable distance from the source 
«before its successor 1s started after it If, on the contrary 
they succeed one another rapidly, the distance between 
the travelling taps will be small In general, ıf V be the 
velocity with which a tap travels, and T be the interval 
of time between sutcessive taps, the Uistance apart of 
the taps traveling im the ær will be A=VT By 
arranging, then, that the taps shall sucteed one another 
very rapidly, ze by making T small, we can arrange that 
A may be small, and that consequently the distance 
between our source of sound and the reflecting wal] may 
be small too, and yet large enough to contain several 
places at distances o 3A apart between the source 
and the reflector where the incident and reflected taps 
occur simultaifeously e Now, a very rajid succession of 
taps ıs to us a continuous souhd, and where the incident 
and refected taps coincide we'hear simply an increased 
sound, while at the termediate places where the incident 
taps occur in the intervals between the reflected taps we 
do not hear this effect at all In the case of a succession 
of sharp taps we would hear in this latter place the octave 
of thé original note, but if the original series be, instead of 
taps, a simple vibration of the air into and out from the 
reflector, the ın and out motions of the incident waves 
will in some places coincide with the in and out motions 
of the reflected wave, and then there will be an increased 
motion. while at intermediate places the zz and owt 
motions of the incident wave will coincide with the out 
and zz motions of the reflected wave, and no motion, or 
silence, will result, so that at some places the sound will 
be great and at intermediate places small This whole 
effect of having an incident and reflected wave travelling 
simultaneously along a medium can be simply and beauti- 
fully ilustrated to the eye, by sending a succession of 
waves along a chain or heavy limp rope or an india- 
rubber tube fixed at the far end so as to reflect the waves 
back again? It will then be found that the chain divides 
up into a series of places where the motion 1s very great, 
called loops, separated by points where the motion 1s very 
small, called nodes The former are the places where the 
ineident and reflected motions reinforce, while the latter 
are where these motions are opposed If we measure the 
distance between two nodes, we know that ıt ıs half the 
distance a wave travels during a single vibration of the 
str.ng, and so can calculate the wlocity of the wave if we 
know the rate of vibration of the string This ıs the 
second method mentionede above for finding the velocity 
of sound There are so many things illustrated by this 
vibrating qhain that 1? may I well to dwell on it fora 
few momegts We can make a wave travel up it, either 
rapidly or slowly, by stiessing it much or litle If a 
wave travels rapidly, we must give it a very rapid vibration 
if we wish to have many l@ops and nodes between our 
source and the reflector , Yor thé distance rom node to 
noče 1s half the distance a wave travels dunng a vibra- 
tion, and if the wave goes fast the han i must be rapid, 
eor the distance fom node to noae will be too great for 
tiere to be many of them within the length of the chain 
Another point to be @bserved is the way in which the 
chaur moves when transmitting a single wave and when 
im this condition of loops and nodes, z¢® transmitting two 
sets of waves in opposite directions There° ate two 
different motions of the pagts of the chain Jit is worte 
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considering separately There 19 en the At place the 
displacement of aay Imk up or down, and‘n the second 
place there is the rotation of a lnk on an axis which 1s at 
right angles to this up and down motion Now, when 
waves are going up the chain whose links are rotating 
most ¢apidly which are at any time most displaced® it is 
the laks on the tops and bottoms of waves that are 
rotating most rapidly Of the other hand, in the case of 
loops and‘nodes the links ın the middle of loops never 
rotate at all, they are much displaced up and down, bute 
they keep parallel to thei? orignal direction all the 
time, while it 1s the links af the nodes wher theSe 1s no 
displacement up and down that rotate firsteim one direction 
and then back again thereis,m the loopsand nodes con- 


displaced links which does not occur in tite simple wave 
There 1s a corresponding relation between the moste 
rotated and the gnost rapidly moving*links Thest are 
the same links half-way up the simple waves, but in the® 
loops and nodes the most rapidly moving links never 
rotate at all, while those at the nodes that get mest 
rotated are not displaced at all These remarks will be 
seen hereafter to throw light on some of the phenomena 
observed in connection with Hertz’s experiments hence 
their importance A 

It will be observed that the method of measuung the 


dition, a sepārdtion of the’ most rotating and the most S 


velocity at which a disturbance ıs propagated along a string è 


and which depends on measuring the distance between 
two nodes is really only a modification of the direct 
method of finding out how Jong a disturbance takes te 
go from one place to another, it 1s one in which We 
make the waves register upon themselves how long they 
took, and so does not require us to have at our disposal 
any method of sending a message from one place toe 
another more quickly than the waves travel, and that 1s 
very important when we want to measure the rate a? 
which disturbances travel that go as fast as hight If the 
wave travels very fast, we must have a very rapid vibra- 
tion, unless we have a great deal of space at our disposal, 
for the distance between two nodes ig half the distance 
the wave travels during one vibration, and so will be verf 
long if the wave travels fast, unless the tame cfe vibration 
be very short Hence, if we wish to make experiments 
in this way, m a moderate-sized room, on a wave that 
travels very fast, we must have a very rapid vibration to 
start the waves 


(To be continued ) 
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METEOROLOGY OF BEN NEVIS! 


HIS work, just issued by tRe Royal Society of Edin- 
burgh as vol xxxiv of its Transactions, is a quarto 
volume gf 467 pages, giving ın detail the hourly observa- 
tions at Me Ben Nevis Observatory from December 1883 
to the close of 1887, together with a log cgntaining much 
that 1s interesting and novel in meteorological observing , 
the five daily observations made in connection therewith 
at Fort Wiliam, and a report by Dr Buchan om the 
meteorology of Ben Nevis eè 
This 1s, ıt 1s believed, the only egistng combined high 
and low level Observatqnes sufacjently near each other in 
horizontal distance as to be virtually one Observatory 
completely placed in one of the greatzst hıghways of 
storms ın the world, and at* such a height as to be 
occasionally above the storms that sweep ovgw that part 
of Europe, and frequently, as the winds show, within 
a geographical distribution of pressure at this height 
widely different from what obtains at the same time at seg- 
e 
» “ Meteorology of Ben N&visé B Ålexander Buchan, LL D ,Secietary 


of the Scottish Meteorological Society” ‘Transactions of the Royal Society 
of Edinburgh, vol xaxiv . -8 e 
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level * Further, the OBservatory affords unique facthities 
for supplying, hrough its observatiéns, those physical 
data which are absolutely indispensable in any discussion 
of the problems involving the relations of height to tem- 
perature, humidity, ang pressure in the free atmosphere 
La&t summer the Low Level Observatory was eqtupped 
by the Meteorological Counci, with a complete setf self- 
recording instruments, and the regular obseyving work 
began on July 14 » and it 1s intimated that the discussion 
of the hourly observations myade at the top andebottom of 
the mountajn ın their bearing on many of the more ım- 
portan? meteorological mquiries has been commenced 
As intimated 1f NATURE of February 26 (p 397), a first 
instalment of thig work 1s completed, showng the influence 


N of high winds on the barometer at the Obseæatory on the 


uN 


top of the Bef 
* Thé report summarizes the results in diurnal, monthfy, 
and annual means of temperature, humidity, pressure, 
wind-force, rainfall, cloud, and sunshine The latter part 
of the report deals with miscellaneous observations and 
dfscussions, which have been carried on, mostly of a novel 
character, for which Ben Nevis offers exceptional facilities 
The mean annual temperature of Ben Nevis for these 
four years 1s 30°5, the lowest monthly mean being 23° 2 
in March, and the highest 40°gin July The mean annual 
difference between Ben Nevis and Fort Wilham 1s 15°9, 


* the least monthly difference 14°2 ın November, and the 


greatest 17°8in May These results show the rate of 
decrease of temperature with height to be 1° for every 
#75 feet of ascent for the year , the rates are most rapid 
in April and May, and least rapid in November and 
December, these being 1° for each 247 feet and 307 feet 
respectively From a discussion of the daily maxima and 
“minima it 1s seen that in winter the decrease of tempera- 
gure with height ıs nearly as great during the night as 
uring the day, but from April to September the rate of 
fall during the day 1s about a half more than that of the 
night 
But the rates of decrease from day to day differ widely 
from these meane values and from each other The 
greatest diffgrence between the two Observatories was 
28°rat2pm ofJune 8, 1885 The temperature of the 
top, however, has frequently stood higher than that of 
Fort Wilham The greatest deviation occurred at 8 am 
of November 18, 1885, when, while the temperature of 
Fort Wilham was 22°2, that of the top was 35°1, or 
12° 9 higher These inversions of temperature are sig- 
nificant phenomena, from their obvious and intimate 
relations with anticycloneg and their connection with 
neighbouring cyclones, from the extraordinarily dry 
states of the air which frequently accompany them, and 
the unusually hıgh barometer at the top when reduced to 
sea-level, as compared with the sea-level pressure at Fort 
Wiliam 
The repeated occurrence of excessive droug#s 1s one 
of the most striking features of the climate of Ben Nevis 
On July 30, 1885, there occurredea good &ample of these 
droughts, when, from 1 am to 4am, the dew-pomt fell 
from 44°8 to 21°8 But by far the greatest drought was 
in March 4886, commencing at 1 am of the 11th, and 
ending at midmght of tÈ 12th , the mean relative 
humidity of the first 24 kours was 19, and of the second 
15, the lowest being 6%t*8 pm, ®f the 12th Such low 
dew-points and humidities, frequently marked off sharply 
from high dew-points an@ humidities, often occur , and, 
it may be, remarked, their occurrence suggests an ex- 
planation WF the irregular geogtaphical distribution of 
those disastrous frosts which occur the following mght 
in some districts, although not at all in districts closely 
ad@joming A . 
The mean annual presŝ$ure gt Ben Nevis 1s 25 300 
inches, the lowest monthly mean being 25 106 inches in 
January, afe the highes? 25 516 «anches in June, the dif- 
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ference thus being o410 inch As compared wxh Fhe * 
sea-level pressure at Fort Wilham, the mean annual 
difference 1s 4 562 inches, the greatest monthly difference 
4 626 inches in March, 4nd the least 4 483 inches ın July, 
these being, it’ need scarcely be added, the months of 
lowest and highest mean temperatufe respectively The 
difference between tie mean monthly maximum afd 
minimum 1s thus o 143 meb For these two monthg ghe 
mean temperatures of the stratum of air between the top 
and bottom of the mountain aie 31°6 and 49°o, on the 
assumption that the mean temperature of the intervening 
air stratum ıs the mean of the temperature at the top ands 
bottom Hence the vertical displacement of the mass of 
the atmosphere for a temperature difference of 17° 4 1s 
represented by a barometric difference of o®43 inch 
Considering the successful arrangéments which have 
been made to ntinimize the effects of solar and terrestrial 
radiation at both the upper and lower Observatouies, and 
their close proximity to each other, this result may be 
regarded as the most important datum hitherto con- 
tributed by meteorology for the discussion of mquities 
into the relations of height to temperature and pressure 
in the free atrfésphere ° 

A table of corrections for height for the barometric 
observations of°the Observatorye has bèen prepared. 
chiefly empirically, for eh degree of air temperature 
and each tenth of an inch of sea-level pressure® With 
the two sea-level pressures of the upper and lower 
Observatories thus obtained, various questions may he 
investigated, such as the effect of high winds on the 
barometer, the varying relations of pressure and tem- 
perature to anticyclones, cyclones, and particularly the 
regions in front or rear of cyclones , and the relation of 
pressure to heavy falls of rain 

For the period dealt with. the mean annual amounts of 
1ainfall at the top and bottom are 12947 inches ang 
77 33 inches, o1 about a half mote at the Observatory than 
at Fort Wiliam The observations show that on Ben 
Nevis, one day in from three to four days has been 
without rain, and that in one day out of nine, I inch of 
rain, or upwards, has been collected The time of the 
year when the great annual fall of temperature takes 
place 1s comcident with the time of heaviest rainfall , 
and the tıme of least rainfall with the time of the 
greatest increase of temperature 

The mean minimum temperature of the gay occurs 
from 5 to6 am,and the maximum from 1 to 3 pm, 
according to season, the daily range in winter being only 
o° 8, and in summer 3°5 The great daily vanations of 
temperature observed on Ben Nevis are not due to the 
sun, but they are the temperatures which accompany the 
cyclones and anticyclones as they successively appear 
and disappear The great importance of the hygro- 
metric observations lies in the part they play in the 
occurrence of daily changes of weather attendant on 
these cyclones and anticyclones, and in investigating 
these relations, ıt 1s not mean humidities, but®the m- 
dividual observations which are so valuable 

In all seasons, the barorfetric giirves show ghe double 
maximum and ‘ninimum pressure “Pher tuges of oc- 
currence are, first minimum from 5 to6 am , first nfaxi- 
mum from II am to 2 pm, second munirfum 3 to 7 
pm, and second maxjmunt 8 to.9 pm, according to 
season Lik@é all high level Observatories situated on 
peaks, the largest of the variations from the daily mean 
is the morning msnimum, andethe least, the affernoon 
minimum, the former being oo16 inch Selow the meag, ° 
and the latter o oor inch above it, on the mean of the 
year The relatively large minima in tife early morning 
1s due to the coolyng of the atmosphere during the nignt, 
bY which, the air gontracting sinks to a lower level, titut 
lowering pressure at high levels, and, consequently, this 
effect 1s gregtest in the sumnegr months when the diurnal 
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Pinge gf température is atthe maximum The expansion 
of the air from the inciease of temperature during the 
day raises its mass to a higher leva], thus maintaining 
the barométer at a higher pomt during the time of the 
afternoon minimum RTO . 

The maximum Velocity of the wind occurs during the 
“ugh and the minimum" during the day, in all months of 
the year This pecuharity gnethe diurnal variation, being 
just the reverse of what obtains atelow levels, 1s explained 
by the circumstance that during the night cold currents 
of air descend the slopes of the mountain on all hands, 

e and the air currents from higher levels which take their 
place bring with them their higher velocities On the 
other hand, during the day, air currents ascend the 
slopes of the mountain, carrying with them to the summit 
their velocities dittimished from vari$us causes during 
the ascent One effect ofe these ascending currents 
carrying with them the higher humidifies of lower levels, 
1s illustrated by the partition durmg the day of the sun- 
shine Thus, ın the nine months of spring, summer, 
and autumn, there are 306 hours of sunshine before noon, 
but only 285 hours after it 

The concluding portion of the repo® deals with the 
nuscellaneous discussions and investigations on the forma- 
tion of snow*crystalsy winds and rainfaW, diurnal variation 
of wind direction, the therm wind-rose, rain-band obser- 
vatioas, St Elmo’s fire, thunderstorms, mean temperature 
of each day in year, hygrometry, optical phenomena, and 
earth currents in the telegraph cable, but as the results 
of these have from time to time appeared in NATURE, 
further reference to them is unnecessary 

We would draw special attention to the Observatory 
log-Book, pp 316-56, which 1s a remarkably readable, 
as well as an instructive, document The following ex- 
tract presents an interesting side ofthe Observatory work 
in this isolated and exposed situation — 

“ January 26, 1884—In forenocn wind backed fiom 
south to south-east and blew hard As the drift made it 
impossible to read thermomete: ati pm, Mr Omond 
and Mr Rankin went out tied together, but found it ım- 
possible to go faither than the end of the snow porch 
with safety, at 4 pm they got as far as the box, but 
could not see instruments as the drift blew up im their 
faces No temperature observations were taken till 
Io pm, when wind moderated and observations were 
resumed , There was thus a gap in the temperature ob- 
servations from noon to 9 pm inclusive Quarter and 
half hourly barometer observations were taken ın after- 
noon Lowest recorder reading (corrgcted to 32°) 23 173 
inches ” 

e Optical phenomena, including after-glows, halos, mock 
suns, mock moons, glouies, &c , have been fully observed, 
and the results are in many respects of the greatest 
interest The followmg graphic account of St Elmo’s 
fire will be read with terest -ø 

% October 29, 1887 —At th 5m am St, Elmo’s fire was 
seen n@ jets 3 to 4 inches long on every point on the top 
of the tower and on the top of the kitchen chimney 
Owing tq the numbef of jetson each cup of anemometer, 
the instryment was quite ablaze On th@ kitchen chimney 
the jets on the top of the cowl were vertical, and those 
on the lower edge of same horizontal The fizzing noise 
from the different places wfs very disunct While stand- 
ing on office roof watchiitg the display, t@e observer felt 
an electric sensation at his temples, and the second 
assistant observed that his (the observen’s) hair was 

* glowing Whe standing erect the sensation and glow 
asted, but on bending down they always passed off On 
raising the sndw-axeea little above his head, a jet 2 to 3 
inches long shot out at the top Atrk 15m am the fire 
evanished from every place at the samg instant A shower 
of snow and snow-hai! (conical) was falling at the time, 
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THE PHOTOGRAPHIC HART! OF THE 
> HEAVENS » ° 


THE Permanent International Committee for the 
prosecution of the phosographic chart of the 
heawens, has met, deliberated, and adjourned elt will 
be generally admitted, when the result of their discus- 
sions has been digested, that the promise of nfuch good 
work haf been given, and the accomplishment of a photo- 
graphic, chart been brought nearer within the scope ef 
practical astronomy At £ future opportumty we hope to ° 
give in some little detail af outline of the a®guments that 
have succeeded in causing deviations from the plan 
originally contemplated Now, we can qnly give a brief 
account of ehè report of Admiral Mofichez, and a sum- 
mary of the more important results whioh have received 
éhe support of the Committee, . 

Admiral Moyghez’s report may be cOnsidered as divided 
into three parts first, that relating to the installation’of 
the photographic instruments, second, to the methods 
and apparatus necessary for the measurement of ethe 
negatives , and third, the manufacture and employment 
of réseaux From the first of these sections we learn 
that all the participating Observatories are provided 
with satisfactory telescopes , but, unfortunately, the grave 
political events which have disturbed the Chilian Govern- 
ment are likely to operate adversely on the scientifio 
advance of that country, and the station at Santiago 
may possibly have to be abandoned, M Maturana, the 
Chihan astronomer, having received orders to repert, 
himself to his Government for military service Sodne 
delay has been occasioned at Rio de Janeiro by the 
removal of the Observatory to a distance of sıx or eight 
kilometres, where, under more favourable atmospherac 
conditions, the photographic equatorial ıs being erected 
With these exceptions, the Observatories declare thefh- 
selves all ready for work 

With regard to the second. section, we learn that the 
construction of the measuring instrument, generously 
offered by M Bischoffsheim, has heen delayed, owing 
to difficulties of correspondence between MM Gill afid 
Kapteyn . but now that these gentlemen "have had an 
opportunity of deciding the particular form the instru- 
ment should take, it will be rapidly proceeded with, and 
it is believed that the employment of such an instrument 
will greatly abridge the difficulties of measurement and 
calculation 

The manufacture of the réseaux has been definitely 
abandoned by the authoritigs at Berlin, but M Gautier 
has constructed an instrument for the ruling of these 
necessary adjuncts, and he 1s now ın a position to supply 
those Observatories which hgve failed to obtain réseaux 
from M Vogel 

Three important points have been before the Com- 
mutteegnd it has been found necessary on these points 
to modify the decisions of previous Committees The 
first of these weferred to the desirability of obtaining on 
the plates of shorter exposure, destined to form a cata- 
logue, 1mpressions of star images with one-fourth of the 
exposure found necessary to secure the impsessior®of an 
eleventh magnitude star eThe result of this decision 
would have been to give a pictyre of the heavens obtained 
with an exposure of a@mimuté@asd a half, or a minute, or 
even less This project has now been abandoned in 
favour of one arranged to givg impressions, very feeble in 
character, of sfars of the eleventh magnitude, while on 
the same plate will be exhibited a picture ofthe heavens 
obtained with an exposure of twice the length necessary 
for producing star images in the former case Thus we 


emay expect on these catalogue plates, exposures of three 


to four miinute, andgalso of ax to eight minutes 
Another interesting’ peint, over which excitement 


and the wind was variable, south to south-west breez@— | waxed keen, arose on, a proposal of M Hænry ¢o sub- 


very flawy.” . 
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angles af “an Mulatera] ¿rangle whose sides ate about 
5", instead of one gxposure of three times the length It 
was asserted that a photograph obtained in this manner, 
m which each of the exposures was continued for twenty 
minutes, would exhibit pore stars than a photograph 
with as single exposure Meee hour It was eventually 
decided that the chart plates taken at the even fo de 
should hate a single exposure, while the exposures of the 
plates taken at the odd degrees should be left to the 
dascretien of the obgervers 

The third and last point te which reference ‘may be 
made hee isethe length of time to be generally devoted 
to securing a plete for the chart It was generally felt 
that, if the exposures were made long enough to secure 
the impressions of® fourteenth¢magnitude star, as gener- 
ally understood gn photometric work, the length of time 

quued would entail too great a strain upon the capa- 
city of the observer It has therefore been recommended 
Py- a sub-committee to confine the exposur€s to about forty 
minutes, which, ıt 1s believed, will be about eight or ten 
times the exposure required to impress the image of an 
eleventh magnitude star on plates as at present employed, 
and‘under the ordinary meteorological conditions of the 
Paris Observatory 





ER YVSTALS OF PLATINUM AND PALLADIUM 


I HAVE found that crystals of the metals platinum and 
palladium are easily prepared as follows — 
eA mbbon of the pure metal is stretched horizontally 
beween two binding screws Upon the 11bbon, some 
topaz, reduced to a fine powder, 1s dusted A current is 
now passed through the ribbon, of a strength sufficient to 
wuse it to a brightred heat In about half an hour’s time, 
if the current be stopped and the ribbon examined 
wath a microscope, it will be found that very small 
brillant crystals cling here and there to projecting points 
on the partially decomposed topaz If the heat be mam- 
tained, these crystals steadily grow , in about two hours 
some will have attamed to a size of about o I mm 
Platinum was the’ first substance which I crystallized in 
this manney* When the topaz was scraped off the 
ribbon, the under surface of the caked fragments was 
found covered with a grey deposit of the small crystals 
Under the microscope, using a I-inch objective, these 
present a very brilliant appearance They are opaque, 
and show a high metallic lustre, like that of clean mercury, 
but are somewhat whiter in colour The faces are clean, 
and sharply defined Their crystallographic system is 
very evidently cubic The®*prevailing form 1s the octa- 
hedron, 01 some modification of ıt When the octahedron 
1s perfect, the triangular faces are equilateral Strings of 
octahedra occu, after the manner of magnetite A com- 
mon modification of the octahedron 1s that well known in 
the case of alum, in which two opposite faces of the solid 
are dominant, giving a tabular form Very t hexa- 
gonal tables also occur, suggesting, atgfirst sight, dı- 
morphism These, ın the opimion of Prot Sollas, might 
be referred to an extreme development of the alum habit 
Mary obsegvations support this view, which seems prefer- 
able to supposing dimorphign 
Hemuhedral forms occur, principally the tetrahedron 
and modifications of it Bhe combination of tetrahedron 
and cube, the tetrahedron being dominant, is observed 
Acicular forms are also present, but are scarce The fol- 
lowing observations bear upon the nature ef these crystals 
Treated en hot hydrochloric, sulphuric, or nitric acid, 
they are unattacked They also appear unaffected in 
cold hydiofluoric acid In hot hydrofluoric acid they 
sepm slightly attacked They are slowly but completely 
dissolved in boiling aqua iggia, from whigh a precipitaté 
of ammonium platinic-chlorige 19 obtained on the addition 
of agmogym chlorides They are not attracted by 
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touching the opposite extremities of a crysta] with fine 
needles in circuit with a battery and galvanomeye)” 
When crushed between two glass slips they spread out, , 
giving the glass the appearance of a mirror _ Although 
in this way much,extgnded, they show no app®arance of 
crackin8 upon the edge They are therefore very 
malleable Their melting-point appréximates to that of 
platinum, for a nbbon wfth some òf these crystals clutging è 
to it may be raised to its mélteng-pomt, when some of th 
crystals will be found partially fused ~The ribbon upo 
which crystals have been formed presents a roughened 
appearance 

The bodies present at their formation are platinum, 
fluorine, sihca, alumina, and a trace of iron, From the 
physical characters observed, however, the crystals are 
certainly metallic, qnd ın fact can only be platinum, prob- 
ably in avery pure state It would afpear that fluoune, 
hberated at a highfemperatwre from the topaz, attacks the 
platinum, forming a fluoride, which again breaks up, 
depositing the crystals 

M Moissan has already observed that the tetrafiuoride 
of platinum when reduced leaves distinct crystals of the 
metal (NATURE, vol xl p 118) M Moissan obtained 
the fluoride by th® direct action of dry fluorine on platinum 
at a low red heat, and mentions that this body splits up 
again at a highe® temperature She posftion of the 
greater pait of the crystals®in the present experiment, 
close to the surface of the platinum, 1s in agreemen®with 
the instability of the fluoride at a high temperature It 
seems necessary to suppose the formation of the fluoride 
to occur further away from the ribbon where the tempera- 
ture 1s suitable So that it appears that a considerable 
volatilization of the platinum takes place It is remark- 
able that, if the conditions are such that the temperature 
throughout the mass of the mineral ıs uniform, the 
crystals of platinum are not formed. Thus, if powdered 
topaz ıs rolled up tightly in a tube of platinum, and this, 
tube heated for a considerable time by the passage 
of a strong current, the mineral 1s decomposed, there 
is considerable loss of weight, but no platinum crystals 
are formed On the other hand, acicular ciystals, which 
are colourless and transparent, are found under these 
conditions plentifully intermixed thiough the partially 
fused débris 

It appeared probable that some related metals might 
afford crystals in the same manner Palladium and 
iridium suggested themselves The latter I haye not yet 
been successful with, owing to the difficulty of obtaining 
a piece of suitable dimensions Palladium ribbon was 
easily obtained, Messrs Johnson, Matthey, and Co sup- 
plying this and the other pure metals 

The nbbon of palladium was treated in the same 
manner as the platinum Crystals were easily formed 

These are very similar in colour and lustre to the 
crystals of platinum In form they appear isomorphous , 
I have not been able to detect any difference, so that the 
foregoing remarks on the form of the platinum crystals 
apply to thesealso Itseems reasonable to supp®se that 
a tetrafluoride of palladium is concerned ın their 
formation bd a Je JOLY 
Physical Labdratory, Trinity Colleg& Dublin 
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DR NANSEN ON GLACIATION 


J may be Worth whilé to cfil attention to one or two 
points of scientific interest ın connection with the 
results obtained bythe heroic band of Norwegians, whom 


Dr Nansen led across Greenland, as get forth by the e 


chief of the expedition in the appendix to the “ Fır% 
Crossing of Greenland” (Longmans 1898 

(1)eThe importance of the internal heat of the earth 
and its cqnductive eransmission to the contact-plane, a$ æ 
factor in the mechanics of glaciers, for which I contended 


the electremagnet, and conduct electricity (shown by i elght years ago, may be said €g be now established The 
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qiews “of Tyndall and Helmholtz as to the important ee ma 
plafed by liquefaction of the ice under pressure and 
*regelation, with all that follows from this law, have also 
received ignportant corroboratyon ° 
(2) All that Dr Nansen has reconded of the snow- 
covered “inland-i¢e,” goes to show how important a factor 
e2 loge covering of snoav is in dispersing the solar rays, 
* and so preventing the transmission of a large pait of the 
wtgntnous energy into the 18; where, on the “greeahouse 
principle” (see NATURE, vol xxvii p 554) 1t would other- 
wise be converted into dark heat by absorption, and so 
facilitate the “ flow” of the 1ce 
(3) The interpretation | of the observed facts of the 
Waigatz Sound (about 71° N lat), quoted by Dr Nansen 
from Prof Helland, must be received with some caution 
It 1s Based largely on the assumpson that the basalt 
capping of the district referred to was,once a conlenuous 
sheet, whereas 1t 1s just as likely thatethe portions of the 
basalt cap now observed may be only ouginally separate 
tongues of the lava-flow, and that the soft Tertiary strata 
have been worn out by the action of frost and running 
water as an ordinary “fjord” Erosive action of glacier- 
ice seems here unnegessarily invoked Even supposing 
these strata to be of an age so late as the Miocene, there 
is a wide begth in ied for the action, of running water, 
aided and supplemd¢h ted by the disintegrating action of 
frost, which Dr Nansen’s own record shows, in the 
present condition of things, to be (in the interior) often 
some degrees below the freezing-pomt of mercury in 
esuch latitudes Then, again, there is the 1mportant con- 
sideration, which Dr Nansen touches upon but slightly, 
thay the Miocene period of Greenland may not have 
synchronized with that period in more southern latitudes 
The relaitve value of the different periods of the Tertiary 
age, as affected by latitude, is a matter, which, so far as I 
know, has not received from geologists anything like that 
econsideration to which it is entitled, though the reason 
may not be far to seek 
(4) The extension of the lower parts of the ice-sheet 
into the valleys to form glaciers has, I think, been over- 
estimated as an agent of erosron, insufficient account 
having been taken of the expenditure of mechanical force 
in the shearing of the ice This argument has been more 
fully worked out by myself ın my paper on the “ Mechanics 
of Glaciers” (Q F GS, vol xxxix pp 64, 65) 
(5) The summary manner in which the formation of 
“åsar” iwdealt with (of czt, p 494) seems to be based 
upon the assumption that they were formed beneath the 
1ce-sheet , but this can scarcely be said to be established 
Against the results arrived at by DP N O Holst, of 
Stockholm, from an extended investiyation of these pheno- 
tena in Sweden, the non-observance of surface-rivers on 
the Greenland ice-sheet, rather late in the season of the 
year, by Nansen’s party, can scarcely be said to militate 
very strongly, seeing that such rivers were observed by 
Nogdenskiold The ¿sar are*®best known im formerly 
glaciated regions of more southern latitudes, successive 
zones of which would constitute the zzargnal areas of the 
ancient ice-sheet durang its gradual diminution and the 
retreat ofthe ice from fower to higher agtitudes , while a 
different @onfiguration of the country would furnish the 
neCessary, moraine material, which would appear, from 
Dr Nansen’s observations, to be almost wanting in 
Greenland, though Dr olst saw a goad deal in the 
summer of 1880 (see the Amerzcan Naturalzst for August 
1888, p 707) A IRVING 


g ° 
. NOTES 
Last week mef of science and the general public were sincerely 
sorry to receive bad reports as to the state of Prof Tyadall’s 
hdalth On Wednesday there was a sevete crisis mehis illness, 
but afterwards hopeful symptoms manifested themselves, apd 


these, we aie glad to say, haygàsince been maintamed 
. 
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THE ‘vacancy in the position® of Director of the Royat 
Meteorological Imstitute of the NetherMinds, caused by the 





death of Prof Buys-Ballot last year, has been filled up by the 
appointment of Dr Maurice Snellen, who has for many years. 
been connected with the Institute Dr Snellen regresented 
Hofiand at the Meteorological Congress of Rome in 1879 He 
wasthe chief of the Dutcl? Expedition to Dickson? Harbour in 
1882, to take part m Weyprecht’s scheme It will be regem- 
bered that the Expedition was caught in the ice, and&ventudlly 


had to abandon the ship afid return without gver reaching its 4 
e 


destination 
e 


THE forthcoming International Ornitholegical Congress at 
Budapest 1s% expected to be a great success 
from May 17 to 20 
tions, and the following lectures will be gelivered —On the fife 
of West African@birds, by Alexander Homeyer, of Greifswalé, 
on the resu!ts of observations upon the passage of birds, by Otto 
Herman, on the life of birds in Arctic Norway, by Rebert 
Collett, of Christramia, and on the life of Alpme birds, by 
Victor zu Tschudi Schmidthoffen After 
proceedings expeditions will be made to various parts of 
Hungary 


THE Medical Faculty of Queen’s College, Birmmgham, with 
the contents of the museums and other property belonging to 1t, 
1s to be transferred to Mason’s College, where for some time a 
part of its work has been carmed on This has been formillye 
decided by the Council of Queen’s College, whose action has 
been ratified by the governors of the institution The decision 
1s an important one, and may prove to be the first step towargs. 
the establishment of a University forthe Midlands During the 
last few years there has been a great increase of medical studertts, 
and this has rendered the present accommodation much too 
small, whilst the Queen’s College authonties have no funds 
available which would permit them to carry out the necessary 
reconstruction Moreover, it 1s felt that ¢he systematic part of 
medical education should be cared out under the control of one 
Board, and not as at present under the firectioff of two mde- 
pendent Councils New buildings, adjoming those of the Mason 
College, and connected with them, but having also an indepen- 
dent entrance, will be erected for the School of Medicine, and 
in the plans due provision will be made for the largely-increased: 
number of students whom ıt 1s expected the more perfect equip- 
ment and enlarged facilities of the new school will attract 


THE Council of the Society of Arts, acting under the provi- 
sions of the Benjamin Shaw Trust, have offered two gold medals, 
or two prizes of £20 each, to the executive committee of the 
Congress of Hygiene and Demography, for any inventions or dis- 
covertesgof date subsequent to 1885, exhibited at or submitted 
to the Congress, and coming within the terms of the Trust 
Under the cond@ions laid@own by the donor, these prizes are 
to be offered for new methods of obviating or diminishing risks. 


incidental to industrial occupations è e 


STEPS are being taken in Pés to prepare the way for the 
holding of an International Colongal Exhibition next year on the 
Champ de Mars According to the*Paris correspondent of the 
Times, the sections would be geographical, not political, all 
the West Indies for instance, lorming one section, all India 
another, and so on Specimens of all the natis@ populations. 
would be biouzht over and housed as at their homes, and two 
Congresses—a Colonial and an Ethnographical—would be held 


. hd 
AN Intêrnatiofal Agricultural Congress wıll be held at the 

Hague in September neat,*from the 7th to the 12th A Com- 

mission will be appointed at the® Hague to anfitnge for the 


reception of the members . 
.? = e 
e g . ° 
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It will be held 
There will be vaniou$ interesting exh 


the close of the J.) 
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WE reggefto Ae to recopd the death of Mr Tuffen West? 
on March 19, at ehis residence, Furnell House, Frensham, in 
- his sixty-eighth year, after a very painful Illness Having 
lived ın great seclusion for many years, owing to infirmities of 
various kinds, Mr West wa® but little known to the presen? 
generatidh of naturalists Twenty or thirty years ago, a gle- 
Scriptive wogk on natural history wag scarcely considered cem- 
plete unléss illustrated by him , and scientific magazines and 
the jublications of the earned Societies bear testimony alike to 
ethe marvellous accuracy of Jus pefgil and to the artistice feeling 
swe’ Which! chayicteriged all his productigns 


. 


THE law transfefiing the US National Weather Service 
from the War Dep&rtgent to the Agricultural Department will 
take effect on July J The New York Tribune, confinenting on 

Ny change, says that Congress, ın directing it, was probably 
“governed by the ob@ious fact that meteorological work 1s 
efentially civilian, and not military, ın character” The 
Tribune urges that great care should be taken im the selec- 
tion bf a new chief ‘‘ Congress,” it says, ‘‘has properly 
provided that the daring and skilful commander of the Fort 

ewe Conger Arctic Expedition of 1881-84 shall, after the Signal 

Corps ıs relieved of its meteorological duties, retain his present 

military rank and emolument No element of personal re- 
proach or hostility has entered into the movement for the transfer, 
so faras we know The change thus involves no indignity to 
that gallant and accomplished officer and popular hero This 
§ 2efortunate phase of the matter And since several of General 
Greely’s most valued assistants either gain promotion in the 
reorganized branch of military service in which they intend to 
remain, or else go with the observers and clerks into the new 
ell bureau, the President will experience less embarrass- 
megt than would otherwise be the case in selecting the new 
Superintendent ” 


Mr C S MIDDLEMISS, of the Geological Survey of India, 
now in Hazara, has been appointed geologist with the Black 
Mantain Expedition * 


THE ProncePot All$habad expresses a hope that the oppor- 
tunity offered by the expedition into the Black Mountain will 
be utilized for exploring the unknown country lying to the 
north, Beyond Thakot the very course of the Indus 1s not 
certain, and exploration ın this direction will be full of interest 
It ıs quite certain that there is no easy passage into Cashmere 
from the west, or southwards from Banji towards Thakot, but 
British surveyors must feel ıt a reproach that the maps should be 
blank for even 150 miles The valleys are said to be sparsely 
populated, and the hulls rugggi ın the extreme, but a party 
with an energetic leader and a sufficient escort should find no 
‘difficulty in making their way up the Indus Valley There will 
not on this occasion be any necessity for evacuating th@ Black 
Mountain district yp a hurried manner, and ıt would have a 
good effect along the border if the coufity northwards to Gilgit 
were explored ° 


Tue South’ London Entomojogical and Natural History 
Society will hold its annual exhibition at the Bridge House 
Hotel on April 15 and 16,° éAccordigg to the Exsomologist, 
there 1s little doubt that this Exhibition will be ‘‘ quite equal 
to, uf it does not surpass, any of the Society’s previous achieve- 
ments ” * 

® 

WE have to record the publication of a new Itahan monthly 
scientific journal, Neptuna, which takes the place of Notarısza 
It 19 devoted to ‘‘the study of science pure and applied to the 
sea and to marine organisms ’* It 1g edited By Dr “D Levi- 
Morrengs, and three numberg have already appeared Fresh- 
water as well SP marine Algæ are also taken under its cogniz- 
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ance, and, in the nambers already published, ap ear papers on ° 
Conjugation ın the Zygnemaceæ, and on the a e and? ° 
anthends of Catenella Opuntia, by our countrymen Mr W e 


West and Prof Harveys Gibson Ś 


THE editor of Neæætuha announces a project for the estab- 
lishment of a marıne station at Sebastopol * ‘I'he plan followed 
in the erection will be that 8f the Zoological Station at Naples, ® 
but on a smaller scale The*ieulding will consist of three 
stories, of which one will Be devoted to the aquarium, another 
to the laboratory, and the third to the library, the museum, and 
the private rooms of the Director 


THE Shanghai papers report that an extensive collection of 
rare and beautiful butterflies, collected by the late Captain Yan- 
kowsky, the commander of a merchant steamer on thë China 
coast, was recently sgld by pubjic auction There was a good 
attendance and som@ spirited bidding But the merchant 
princes and millionaires of the settlement were conspicyous by 
their absence, and the labour of a life-time was scattered and 
sold piecemeal Strange to say, some of the cases contaimng 
butterflies which are not very rare went higher than those from 
the most distant parts of China, from®Omuesan,“ Wusan, and > 
Tachin-lu ın the west of Szechuen The chief pugchasers were 
Mr Carl Bock, who was presegt on béhalf of the Shanghai 
Museum, and Inspector Howard, who bought on his eown 
account The entire collection fetched only Tls 262 (about 


£50) 


PERHAPS the most ımportant addıtıon that has been made to 
the interesting collection of animals in the Calcutta Zoological 
Gardens since its establishment fifteen years ago 1s the Graater 
Bird of Paradise (Pas adisea apoda, Linn) The committee of 
management had long been desirous of acquiring a specimen, 
but owing to the great rarity of the species, and the very great 
cost of those that are on rare occasions offered for sale, their ° 
efforts to procure one had hitherto proved unsuccessful At 
last, however, they have succeeded, thanks to the liberality of 
the Maharajah Bahadur of Dumraon, who 1s a great patron of 
the stitution 


Mr LITTLEDALE, of Baroda, has made a proposal that the 
Bombay Natural History Society should carry out certam mter- 
esting experiments with a view of ascertaining whether several 
of the game birds which are common in other pagts of the 
country could be successfully introduced into the neighbourhood 
of Bombay, such as the chukor, black partridge, and Bengal 
florican A special fheeting of the Society was convened for 
the consideration of this proposal, which also includes the pos. 
sible introduction of several of the African antelopes, and it was 
unanimously agreed to Experiments of this character are of 
the greatest interest to naturalists as well as sportsmen 


A CLIMATOLOGICAL table Yssued by the German Meteoro- 
logical Society shows that the mean temperature for the year 
1890 ranged from 44°1 F at Konigsberg to 50° 2 at Arx-la- 
Chapelle and Cologne, and 50%4 at Stssburg, the mean for 
the Empire, deduced@from the observations at wventy ae selected 
stations, being 47° 9 In January the mean ranged {Pom 26g 2 
at Konigsberg to 35°8 at Aix la-Chapelle, the general mean 
being 31°1 July had frog 63 1 at Jamburg to 67°1 at 
Frankfort-on-the Maine and F reiburg, the mean for the whole 
being 65° 2 The rainfall varies between 19 69 inches at Posen 
to 50 inches at Freibufg, but only fobr stations have mose than 
30 inches, and only eleven receive more than 25 inches, the 
mean amount for the Empire being 26 53 imcheg For the sake 
of comparison we give the folowing results calculated from. the 
publications of the Meteorological Office The mean tempera e 
of the British Isles for the year 1890 was 48° 0, ranging from 
45°7 in the ngrth of Scotland te or in the Channel Islands 
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Japuary” ha® a emean of 42°°6 (38°3 at Halves Junctign and 
38° 4°at Braemar, to from 46° to 48° 3 at several stations m 
fhe south-west of England), and July 56°9 (from 51° § at 
Sumburgh Mead and Glencarrore to 60°9 at Southampton) 
The two months it will be rememberéd were excepffonal in 
these islands, the, forner being unusually muld, and the latter 
€xcepffonally cold Although, therefore, there was practically 
np difference between the meanetémperature of the two countries 
for the whole year, Germany was 11%5 colder in January and 
8° 3 warmer n July The rainfall of the Umted Kingdom was 
33 4 inches, the eastern districts of England having from 22 
mehes to 25 4 inches, and elsewhere from 32 9 inches in the 
Channel Islands to 528 inches in the west of Scotland, and 
55 t mches im the north of Scotland London was rather more 
than a degree warmer*than Berlin for the year, and nearly 13° 
warmer in January, the means beng, ee January 43° 7, 
July 60°°4, year 49°°5; Berlin, respectively 31° 1, 66° 2, and 
48° 4 The former had 22 78 inches of rain, the latter 23 63 
inches 


AT the meeting of the Limnean Society of New South Wales 
on February 25, Mr Re Etheridge, Jun , fn continuation of 
former notes, read a paper on Australian aboriginal stone 
weapons and implements Amgng the obj€cts he exhibited and 
described were stone km¥es from Northern Australia , small 
and beautifully-formed spear-heads from Kimberley, larger 
lanceolate spear-heads from Nicholson River and Settlement 
€reek, North-West Carpentaria, and talismanic stones from 
New England and North Queensland, the latter a very ın- 
teresting tael formed of two rock crystals jomed by a gum- 
cemerft mixed with human hair 


A ROYAL Commission on Vegetable Products has just been 
at work m Victoria, and the result has been to bring 
together a valuable array of facts regarding what 1s called the 
"scent farming’ mdustry in that colony Mr Shillinglaw, 
the secretary to the Commission, has just published a précos of 
the proceedings, which 1s extremely interesting, as conveying 
some idea of the extent to which the cultivation of perfume 
plants has been cairned in Victoria The Commissioners during 
the couse of their inquiries, investigated the Dunolly Perfume 
Farm, and also drew largely from the experiences of Mr Joseph 
Bosisto, the originator of the scent farming industry m the 
Wimmera strict The general result of the inquiry seems to 
be that the soil and climate of Victoria are particularly well 
suited for the cultivation of scent-producing plants 


Messrs B WESTERMANN AND Co, New York, have sent 
us the first part of what promises to be an important work on 
“ The Fishes of North America that are caught on Hook and 
Line” The author ıs Mr W C. Harris The coloured 
illustrations are executed most carefully 


A“ BAUNA or Normanpy,” by M Henri Gadeau de Ker- 
ville, has been in course of publication in Paris since 1888 Two 
volumes have been issue@—"* Mammalia ” and ‘‘ Birds” There 
are no engravings, eand the work consists®essentially of an 
enumeration of the animals observed in Normandy, with biblio- 
graphical references, and some pptes on modes of hfe, mstincts, 


and general biology « è e e 


THE fourth volume of the /vfernationales Archi fur Ethuo- 
graphte opens with a double number of great interest Dr 
e Masanad Koike gives an excellent account of the observations 
made by him during a residence of two years ın Corea This 
paper, wiitten orffinally®in Japanese, has been translated into 
German by Dr Rintaro Mori A description of the Coregn 
collections in the ethnographical museum bf Leyder ıs contri- 
buted by Dr J D E Schmeltz, and Dr A Baessler makgs 
some valuable additions to  ousnowledge of the e@inography of 
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the East “Indian Archipelago Préfe H H, Gorclion has an 
interesting paper om two ancient Peruvian masks made with the 
facial port on of human skulls The number, as usual, 1s 
agmirably illustrated : 


Ld 

Mg Punie B. Mason has an interesting little not® ın the 
new gumber of the Zoologist @n a question which has dately been 
discussed 1n that periodical—whether squirrels remai active 
during thé coldest weather. Mr Masomis able to state that 
during the whole of the recentsevere and prolonged frost several 
squirrels which had been acqstomed to climbeto the nursery 
window of Drakelowe Hall, Burton-on-Tregt, where they were 
fed, continued their visits during the whole, of the time, and 
seemed to be p aseively as usu] 


THE first number of a new quarterly magazine for gonca 


fists has been issued It ıs called te Conchologiss, an 
promises to be of®much service to the class of students to whens 
it is specially addressed If adequate support is received, the 
magazine wil] be issued as a bi-monthly in 1892 ° 


WE note the appearance of a new trade journal, the Ogzreran. 
It 1s intended to act as the organ of the optical, mathematical, 
philosophical, electrical, and photographic instrument industries, 
and also to present a review of the jewellery and allied trades 


Tue Royal University of Teland has issued its Calendar for? 


the year 189r We have already noted that the papers set at 
the exammations in 1890 are published ın a separate voline 
forming a supplement to this Calendar 


Messrs DULAU AND Co have issued a catalogue of the 


botanical works which they now offer for sale å 


AT the last monthly meeting of the Manchester Geological 
Society Mr Tonge read an interesting paper entitled “ Cof- 
Mining ın 1850 and 1890 a Few Contrasts” He said that 
durmg the forty years from 1850 to 1890 progress had not been 
more marked in any direction than m the industry of coal- 
miming Not only had new fields bæn discovered whigh 
previously were not even suspected, not only hae greater depths 
been reached, but far greater quantities of coal had been 
raised , and, what was more important, the collter’s life had 
been made more secure and his work more pleasant, whilst 
Ins health, mental powers, and moral character had been more 
carefully studied and protected In 1851 there were rather 
more than 50,090,000 tons of coal and other minerals raised , m 
1889, 185,187,266 tons In 185r there were 216,217 persons 
employed above and below ground in coal mining, ım 1889, 
563,735 In 1851 there were 984 deaths caused by accidents in 
and about mines, being at the 1ate®of 4 56 persons per 1000 em- 
ployed , in 1889 there were 1069 deaths, being at the rate of 1 88 
per 1000. employed In 1851 there was one death from accident 
for ever yer9 persons employed , in 1889, one for every 530, the 
degree of safety eing two gnd a halftimes gre@er in 1889 than in 
1851. He attributed the improved condition of things largely 
to beneficent legislation, to scientific and mechanical discoveries, 
bringing improvements m machinery, ventilation, #hd lighting, 
and to greater care im the use of &xplosives The collier’s labour 
had been considerably lightened ote had not such long dis- 
tances to waggon his coal, he had not to go to the surface, as 
in former times, to look for piops, and perhaps saw them for 
himself The travelling roads and working places were m much 
better condition , and the system of working, being@nostly long- 
wall, enabled him to get his coal with much greater ease, and 
to get a greater quantity than by the pillar and stall system 
which m 1851 was so much practised od 


AT the meeting "of the Sdbidte Chimique of February 27, M. 
Hanriot communicated the fact that fe had repeatathe werk of 


Messrs Mond, Langer, and „Quncke, an accognt or which was 
e? e 
e bd e ® 
e Li ied 
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given in NÅTURE, vol xlu ep® 370, upon the remaikabfe com- 
pound of nickel and catbon monoxide, Ni(CO)@ He finds that 
it 1s a most Inghly poisonous substance, far more deadly than 
carbon thonoxide itself Blood poisoned by means of ıt exhibits 
the characgeristic absorption-spectrum of blood containing carbon 
monoxide The oxygen of the air dimmishes somewhat the 
poisonouseacfion of the compound, @wing to the fact that®:t 

** rapidly promotes dissociation mto metallic nickel ands carbon 


qnorfxide bd š 


=° THE mineral Mornblende has bean artificially reproduced in 


well-formed crystals by M Kroustchoff, and an account of his 
experiments is comgnunicated to the current number of the 
Comptes rendus The last few years*have been nbh fruitful in 

N geral syntheses, $ much so indeed that there remain very 
few’ of the more commonly occurring rock-forming mierals 
wych have not been artificially prepared in the lgboratory, M 
Kroustchoff, who not long ago described a mode of preparing 
most perfect crystals of quartz, has made many attempts to re- 
produce hornblende, and has at length succeeded by the adoption 
of the following somewhat remarkable process. This process es- 
sentially consists in digesting together for a long period of time, 272 
vacuo, and at a high temperature, the various oxides contained in 
natural hornblendic amphiboles, in presence of water Small flasks 
of” green glass were employed, each of which was exhausted by 
means of a Sprengel pump after the introduction of the substances 
to be digested together. The ingredients digested consisted 
of (1pa dialyzed three per cent aqueous solution of silica, (2) 
an Aqueous solution of alumina obtained by dissolving alumimmum 
hydrate in an aqueous solution of alumimium chloride and sub- 
jeciang the solution to dialysis , (3) an aqueous solution of ferric 
oxide obtained by the addition of ammonium carbonate to ferric 
chidtide in such quantity as to redissolve the precipitate first 
formed, and dialyzing the solution , (4) carefully prepared pure 
ferrous hydrate , (5) lime water , (6) freshly precipitated hydrate 
of magnesia , and (7) a few drops of caustic soda and potash 
The mixture presentede the appearance of a gelatinous mud. 
The exhausted and sealed flasks were placed im a specially con- 
structed iron maty-chanfbered furnace, and heated for three months 
to a temperature of 550°C At the expiration of this time the 
appearance of the contents had entirely changed, having become 
much darker in colour, and distributed throughout were nume- 
1ous brilliant little crystals, almost black in colour, and re- 
minding one forcibly of natural hornblende. On systematic 
examination they were found tp consist of flattened prisms 
identical in character with hornblende Under the microscope 
they exhibited the homblendic yellowish green colour and 
pleochroism, Their index of refraction was the same as that of 
natural hornblende, about 165 The angle between then optic 
axes was found to be 82°, that of natural crystals varies from 80° 
to 85°, Analyses gave the characteristic amphibolhic percMtages, 
that of S10, being ge 3, In addition {p these cystals of horn- 
blende it 1s interesting to note that pyroxenic crystals resembling 
those of the augite family were also found in the flasks, together 
with crystals of a zeolite and of a variety of orthoclase felspar 
And finally, some exquisite little Quartz crystals were observed, 
showing cavities contaming dyguids and bubbles resembling 
those of natural 10ck crystals® z 


THE additions to the Zoologieal Society’s Gardens during the 
past week mclude an Arctic Fox (Canis lagopus) from Iceland, 
presented by Mr H Sacheverell Bateman, a Squrrrel-like 
Phalanger (Behdens sciureus) from North Australia, pre- 
sentgd by Mrs FitzGerald , a Lacertine Snake (Cælopeltis lacer - 
tına), South European, presented by Mr J Ç. Warburg, a 
Rhesus Monkey (Afacacus rhesugé)*from India, a Common 
Wolf (@anzs ighis 9), European, deposited , two Violaceous 
Plantain Cutt8rs (Mysophaga violacea) from West Africa, four 


NO. L119, VAL. 43]e °° ‘ 


Ce 


NATURE 


e. 


543 °. 


Py e s 
Cape Colys (Colus aepensts) from South Africa, a Carpet Shake 


(Moreha varregata) from Australa, purchased , a Collared Frat? 
Bat (Cynonyeterts collaris), a Vulpe Phalanger (Phalangesta e 
vulpina 3 ), born in the Gardeng, 


OUR ASTRONOMICAL COLUMN 


STARS HAVING PECULIAR SPECTRA —Astronomische N&ch. ° 
Aerian Si 3025, contains a note entitled “A Fifth Type of > 
Stellar Spectra,” by Prof Œ C Pickermg, and one by Mr? 
Fleming, ın which she describes the following objects of interest, 
discovered during an examination of the photographs of stellar 
spectra taken at Harvard College Observatory with the 8-1nch 
Draper telescope — 














t 
Designation RA 1900 | Decl 1900 | Mag |Description of spectrum 
ee A e 
hy | oe, 
DM + 63° 83 o 375 +64 14 95 | Bright hnes 
Cord GC 23416] 17721 -45 32 72 ii fi 
[Aquarius] 20 412 — 426 Var ae Type, G and & 
right 

[Delphinus] . 20 431 +728 58 Var ” n ” 








The similarity of the spectia of the tw stars in Aquarius and 
in Delphinus to that commonly shown by variables of long period 
led Mrs Fleming to guspect the variability, whigh was con- 
firmed by an examination of photo, raphs tdken on various dates, 
With respect to this point, Prof Bon Bi remarks, in the note 
to which reference has already been made —‘‘ Probably Most 
of the variable stars of long period give a spectrum resembling 
that of o Ceti, and having the hydrogen lines G, 4, a, 8, y, and 
6 bright about the tıme of maximum When the photogiaphic 
spectrum is faint, only the brighter mes G and 4 are visible 
Photographs have been obtained of forty-one of these objects, 
ten of which have been discovered by means of this peculiarity 
of their spectrum ” 

Following the classification suggested by Prof Lockyer in 
the Bakenan lecture for 1888, spectra of Secchi’s third type 
are divided into sub groups, of which a Orionis, a Herculis, 
S D —2° 3653, and o Ceti, are given as examples 

The fifth type of stellar spectra which Prof Pickering 
proposes to establish will contain planetary nebule and bright- 
line stars, and is therefore equivalent to Lockyer’s Group I 
Photographs of the spectra of sixteen planetary nebula: 
taken at Harvard resemble each other closely, and consist 
mainly of bright limes and bands The bnght-line stars are 
divided mto three classes, ın the first and second of which 
A 469 1s the most conspicuous line, whilst the third class 1s 
distinguished by the distinctness of a lme at A 464 A com- 
parison shows that the position of the lines of thesestars and 
planetary nebulæ ıs the same as ın Orion stars, but the lines are 
dark instead of bright in the last-named bodies Only a three- 
figure reference 1s now® given to the positions of the lines, and 
more precise measures of wave length will be required to show 
whether the slight differences which exist are real or not Thee 
irregular distribution of these objects ın the heavens 1s another 
pomt of resemblance Four-fifths of the stars of the Orion type 
aie found m the Milky Way A simular distribution of the 
planetary nebule has long Been recognized By arranging 
thirty-three bright-line stars according to their distances frem 
the pole of the Milky Way (RA 2h 40m, Decl +4 28°), 
and its ascending node (RA 18h 40m, Decl o°), Prof 
Pickermg shows that their dgstributian ıs also strikingly 
megular The awerage value of tRe gajpctic latetude of 
all the stars ıs 2° 6’ Groups occur in Argo, Scogpio, and 
The approximate longitudes are 257°, 313°, and4# 
roups 1s 7, 5, fbd 8, or 

in agircle 8° in diameter, 


Cygnus 
The number of stars ın thes 
20 in all Each group is inglude 
and of all tne members only ree are isolated, being 
distant 10° or more from any of the others It therefore follows 
that one half of the known bright-ling stars are mcluded im an 
area of about one three-hundiedth of the entire gry. Itisgrati- e 
fying to find the suggestion, that stais with bright lines aree 
physically similar to planetary nebula, suppaited by the nume- 
rous observations made at Harvard College Observatory The 
anomalous character éf the spectra of the Orion stars has long 
been a matt of discussion Perhaps the agreement as to posi? * 
tiormof the dark lines in these stars with the bright lines in others 
will enable them place ın stellar e%glution to be determined. 
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Ti NEBULA NEAR MEROPE —In Astronomische Nach- 
we epten, No $024, Prof Pritchard states that the nehula close 
south*and following Merope, which Prof Barnard observed on 
* November 14, and announced as a discovery in Asi? Nach, 
No 3018¢is plamly :mpressed gn phofographic plates taken at 
Oxford Observatory, with eaposuresevarying from 20 to 120 
minutes Prof kagnard believed that the exposure wfich would 
be necessary toeproduce ap image of the nebula would so extend 
the Giameter of the mage of Merope that the two objects would 
ecgalesce Prof Pritchard, ehSwever, finds that stars of the 
14th magnitude are perfectly distinc» on plates taken With the 
above-mentioned exposures, and that the stellar disks of Merope 
m such cases vary from 20” to 30’ m diameter Since the 
supposed new nebula 1s some 40” distant from Merope, the 
separation of the two objects ıs always plainly marked 


COMET a 1891 —The comet of which Mr Denning announced 
the diseovery in the last issue of NATURE (p 516) 1s probably 
identical with one tndeperdently discov@red by Prof Barnard, 
of Lick Observatory, on Tuesday, March 3 





BICLOGICAL NOTES 


THE EYES IN BLIND CRAYFISHES —The minute structure oi 
the eyes of two species of blind crayfish have been very 
thoroughly investigatedgby G H Parker, neder the direction of 
Prof Mark Mr Parker is the Instructor in Zoology at the 
Harvard College Museum The species were Cambarus setosus, 
a new species recently descrged by Dr Walter Faxon, from 
caves in South-western Missouri, and C pellucedus, Tellk , the 
well-known species from Mammoth Cave Aftera short 2 éseemé 
of the vestigations of Newport and Leydig, the author states 

e that the principal questions conceining the eyes of blind cray- 
fishes turn on their amount of degeneration , not only has the 
finer structure of the retina been affected, but the shape of the 
optic stalks has been altered The optic stalks are not only 
proportionally smaller than those of crayfishes possessing 
functional eyes, but they have in these two cases characteristically 
different shapes In crayfishes with fully developed eyes the 
stalk 1s terminated distally by a hemispherical enlargement , in 

ethe blind crayfishes ıt ends as a blunt cone In both forms of 
crayfishes the optic ganglion and nerve were present, the latter 
terminating in some way undiscoverable in the hypodermis of 
the retinal region In C setosus this region is represented only 
by undifferentiated hypodermis, composed of somewhat crowded 
cells, while in C pellucıdus ıt has the form of a lenticular 
thickening of the hypodermus, in which there exists multinuclear 
granulated bodies , these are shown to be degenerated clusters of 
cone cells (Bulletin ofthe Museum of Comporative Anatomy at 
Harvard College, vol xx No 5, November 1890 ) 


A NEW,STALKED CRINOID —The United States Acting Fish 
Commissioner was engaged during 1887 m dredging operations 
between Panama and the Galapagos Islands One haul, taken 
from a depth of 392 fathoms, off Indefatigable Island, one of the 
Galapagos group, brought up three imperfect specimens of a 
Most interesting stalked Crinoid At a first glance, it might 
readily pass for a living representative of the fossil Apiocrinus , 
but on a closer scrutiny ıt showed some features which ally it 
with Millericrinus, and others with Hyociius and Rhizocrinus 
Prof Alexander Agassiz, who hopes very soon to publish a de- 
tailed account of this form, with “figures, thinks that ıt shows 
‘structural features of all the above mentioned genera It has, 
like Hfocrinus and Rhizocfinus, only five arms, they are, how- 
ever, not simple, but send off, from the main stem of each arm, 
three bragches to one sfdg and t®o to the other The system of 
raterradah plates # highly developed, as “in Apiocrinus and 
Mylericrifius, six rows of solid polygonal imperforate plates being 
closely jomed together, and uniting the arms into a suff calyx as 
far as the sixth or seventh rad@{l and to the third or fourth joints 
of the first and secdhd pennules® The intwradial calycinal 
plates extend along the arms for a considerable distance beyond 
the first branch The stem tapers very gradually, and in its 
general appearance recalled that of Apioc#inus , ıt expanded to- 

. yards the base, Wut the actual attachment was not found Thestem 
must have been about from 26 to 27 inches in height , the height 
of the calyx to the inte®radtals is 7/16 of an fch, its diameter 
at the inner base of the Second radials 1s {1/16 of an ingh, and 

ef the height of the third jomt of the second pingnle 1 ufch 
The arms were about 8 inches in length Itis named Calamo- 
crinus diomeda, after the steager Albat oss : 
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© BRITISH MARINE ALGÆ —Almost fortye fears have passed 
since the issue of the last part of @larvey’s ‘‘ Phyéologia Bri- 
tannica” The publication of this work exten@ed over five years, 
and ıt enumerates 388 species In the preface to the first 
volume the author not obscurely hints at the existence of other 
“forms, ‘‘some few but distinct Jpoking, preserved ın my own 
and other herrarna,” remammg over ior further resegrch , but 
thé time foi this never came Durmg the years that have 
elapsed since 1851, though the labourers in this field pf botany 
do not appeai to have greatly creased, the methods of modern , 
research have added to om exact knowledge of the subjectp and 
the imwyestigations of Aggsdh, Bornet, Flahault, Gom®nt, å 
Grunow, Schmitz, Remke, and others, have thrown a flood , 
of hight on the minute st:&cture, fructificatiofi, an@ classifica- * 
tion of the species of this group Althouwh the time has not 
yet, in oui opinion, come foi a new editionof Harvey’s work, 
yet it is wiglt extreme satisf&ction that we®notice the publication 
of ‘‘arevised list” of our British marme Alga, which 1s the result 
of the joint labours of Messrs E M HolmesandE A L Batt 
None but those who have engaged ın sch work can appreciate 
the immense @nount of labour and care which 1s needed go 
bring such a list even fairly up to date, and when, as in the 
piesent instance, most of the additions to the known native 
species have been made by the individual efforts ın collecting 
of the authors, it must add to the appreciation with which this 
revised list will be received by botanists Asa matter ofnecessity, om 
for the present, any classification must be regaided as only pro- 
visional, but the authois have been enabled to give the very best 
one possible, and one quite ın accordance with recent investiga- 
tions Exclusive of all varieties, the numbei of species re 
corded m this revised hst 1s 536, after excluding some six forms, 
like Sa gassum baccifer um and S vulgare, which have only been 
met with as waifs In the classification of the Cyanophycex, 
the authors have as to the Nostochine followed, with fewwex® 
ceptions, the guiding of Bornet, Flahault, and Gomont In the 
Chlorophycese, while the researches of Agardh and Wille have 
not been overlooked, yet it can scarcely be doubted but that 
much new work is needed ere the numerous species of Cheefb- 
morpha and Cladophora can be satisfactorily described. or 
arranged Reinke has been in part followed in the arange- 
ment of the Phaophyces, but in some orders of this group a 
good deal of additonal information ıs needed ere a generally 
acceptable determination of even the limits of its genera 1s 
obtained In the Rhodophycez the classitcation of Schmitz 
has been generally adopted, but we still Wait expectingly for he 
final views of Schmitz on the group In the weiking out of the 
details a great deal of trouble has been &ken inthe determina- 
tion of the often very numerous varieties, and this will be an 
umportant help to the worker An attempt has been made to 
give a general idea of the geographical distribution by dividing 
the coast-line of Great Britain and Ireland ito fourteen sections, 
and then indicating in which of these the species or its varieties 
are or have been found In an appendix a list of species known 
to occur either on the Atlantic shores of France or of Norway, 
or in the Baluc, and which one might expect to meet with 
on our own snores, 1s given, and will prove useful Possibly 
Mediterranean forms may yet be met with, other than waifs, on 
the south-west shore of Ireland, & part of the coast-lne hardly 
as yet investigated Miss Hutchins collected in portions of 
Bantry Bay, and Miss Ball in the Youghal district, but the 
interverng coast has only as yet been casually visited It 1s to 
be hoped and expected that one result of the publication of this 
most useful list®will be te stir up enthustasn in the collecting 
and study of our native species This list appears ın the 
Annals of Botany for December 1890 


. 

COMPARATIVE ZOOLOGY MUSEUM, HARVARD %-The Annual 
Report of the Curator for the se%ion 1889-90 has just reached us, 
and like all the annual reports drom the pen of Alexander 
Agassiz ıt 1s full of interest he geological section of the 
Museum, containing the exhibition-rooms and additional labora- 
tories of the department, 1s nov ready for use On the first 
floor it contains*a large lecture room, capable of seating 320 
students On the second floor are placed thee@etrographical 
laboratories, one for general use,the other for advanced students 
In the basement are the chemical laboratories, photographic 
rcoms, &c , while on a fourth floor are laboratones for the 
physical geography department A view of the University 
Museum, as seen facifig ghe north-west cornet, including the 
newly erected mimeralogical Sections, is piven _On the very 
evident ground of safety to the collections it hapen atranged 
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that no specimens begloaned even to specialist, and that for the Two equal arms, CI and cc’, are jointed at c (Fig 3 one, 
` future specialists must visit the collections, which will be freely | arm has a projection forming a right angle at d, and the other e 
placed in the Museum at then disposal The reports of the | arm is prolonged at Cə beyond the joint Points and c'on 
various officers of departments are given, and all will congratu | the two arms, at twice the distance Cd from the centie, are con- 
late the Curator on the great progress that this splendid Museum | nected ban elastic cord, 








has made , Placing the point C ove: the vertex of any*ang]e, PCK, less than 
E . e e 180°, with the edge ca extended al8ng one side, CP, the ther # 

i 7 arm ıs moved until the point of enersection, 7, of the cord with 
b° ° the perpendicular, di, 1s qyer some pomt on the other side, ax.® 


MECHANICAL TRISECT{ON OF ANY ANGLE 


. e 
$ HE followmg discussion gives simple methods of direct) 
= T tnseĉung gles which do nof exceed 180° The ‘lations 
on which the metho@s are based, hold, however, up to 270°, but 
it would be difficuy to apply them far beyond 180° 
For angles greater fhan 180°, the®excess over t8 can be tn- 
‘a sected, and 60° added by laying off on the arc a distance equal 
“athe radus 
' ' Fiædamentai Relations R 
With any angle, PCK, less than 180° (Fig 1), if one-third of 
the angle 1s represented by Kcx, and if, from any pomt I on 
the prolongation of one side Pc, an arc, IKC’, 1s described with 
the vertex C as a centre, the chord 1c’ makes with cc’ an angle 
equal to half pcc’, and theiefore equal to KCC’, one-third the 
=" original angle 





A line ruled along the edge cc’ will form an angle with cx equal i 
to one third PCK 

Instead of a cord connecting I and c’, a ruler may be used 
The edges AI and cc’ of the two arms are iadial from the centre 
of motion C 

The angles made by the lines cw and iw with the right- 
angled projection dm, correspond to angles of incidence and re- 
flection if a plane mirror facing towards © 1s substituted for the è 
projecting piece 

An observer sighting on an object K, the arm cA being 





The intersection zz of the sadius CK and the chord Ic’ 1s 


hence — 
s (1 ) Equidistant from the points c and c’ 
. (1) On a perpendicular to cc’ at its middle point b 
The first relation (1 ) gives a means of readily plotung the point ° 
of trisection, wheth@r on paper or mm tQe field , te second rela- 
tion suggests a simple instrument for trisecting an angle without 
describing an arc 
(1) Fo lay gf one-third a given angle 
* Assume any angle, PCK, less thgn 180° (Fig 2), and describe ` 


an arc with any radius, CJ, the vertex c being taken as a centre 
From the point 1, where thé gre intersects the prolongation of 

one side, PC, of the angle, dfaw right lifes intersecting the other 

side, CK From the points of intersection, #2’, wm”, m”, &c, 





lay off, in a direction away frem 1, distances 3'E’, mE", &e, 
equal to the distances of m', m”, m”, &c , respectively, from the 
centre C 

Only such lines need be drawn that the extremities will hie 
near the arc, both within and without, and the curve plotted by 
thesg points intersects the arc at the point C’, trisecting the arc 
K e e e 
The trisecting pomt of the syppkeméntary arc KI lies 60° 


from C'e = ° 
è second relation (11 ) its evident that the following 


directed upon anothey object P, swipgs the arm Cd until he 
brings the reflection of the point I ın the girection Of the e 
point K ° 
Then, sighting ma direction perpendigulai tg the mirror, he 
can lay off the angle KCX, one third the angle PCK 
Ag utstrument of thes characte: suggested the above construcy 
tions ° : ie 
The locus of the point # 1s partially shown 1n dotted lines in 


P 


(2) From th Fig i Its polar equation is evaigntly 7 = a sec 4g, @ epre- 
simple ingtrumegt would accomplih the trisection e senting the disgauce SA (Fig 1), 95 the*angle PCK 
° 
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F org =—9,@ 7 = &, corresponding to thé point A 
Wor = 180°, 7 = asec 60° = 2a, corresponding to the point I 
e For $ = 270°, r = œ, and the curve becomes asymptotic with 
the line dz, now tangent at A’ to the ara Ada’, 
The cutve, extended beyond %, will have two symmetrical 
branches with reference to the ine ar ° ° ° 
The portion shown in Fig 1 need alone be considered. 
Tiis curve possesses thé followingproperty — 
Ifa line 1s drawn making any angle, PCK, with cP, and from 
it» intersection with the curve, at ye, as a centre, anearc be 
struck with a radius equal to Cw, its mtersection with the arc 
described with radius CI w:ll determine a point c’, the line from 
«which to the centre c Will triséct the angle ACK 
To Prof John Peirce, of Providence, the suggested use of the 
curve 1s due 


A. H RUSSELL, 
Captain U 5 Ordnance Corps, 
1889 


° 
® 
e 


e 
Providence, R I ? April 13, 





THE ACTION OF THE NERVES OF THE 
BATRACHIAN HEART IN RELATION 
TO TEMPERATURE AND ENDOCARDIAC 
PRESSURE e ° 


é (PRELIMINARY Norg ) ' 


THIS work, which hae bee® carried on during the past four 
e or five months, has been chiefly concerned with the influ- 
ence of temperature on the action of the sympathetic and the 
vagus, and only incidentally with the effect of endocardiac pres- 
sure A re-investigation of the heat standstill of the heart has 
also been connected with the work In most of the experiments 
tracings of the auricular and ventricular movements were taken 
simultaneously, and these were supplemented by a series of 
electrical observations 
Omitting details, the chief results are as follows The term 

‘‘vagus” is here used in its anatomical sense to denote the 

mixed vago-sympathetic trunk 

(1) Both the vagus and the sympathetic have their activity 
diminished as the temperature 1s lowered and increased as the 
temperature rises, whether changes in the rhythm or in the 
amplitude of the beats be taken as the test of activity The 
sympathetic curve, however, falls more steeply wuh falling 
temperature than does the vagus curve, so that the vagus 1s 
generally sull active with a temperature at which the sympathetic 
has ceased to react 

The secondary augmentor effects of vagus stimulation are ex- 
tremely well marked at the higher temperatures, and become 
less conspicuous as the temperature 1s lowered Not only are 
both nerves active on the very threshold of the heat standstill, 
but during the actual standstill, when it has not been obtained 
at too high a temperature, stimulation of the sympathetic may 
rouse the heart to vigorous contraction 
e_ (2) An mcrease of endocardiac pressure sufficient to abolish 
the inhibitory action of the vagus leaves the sympathetic still 
active, and the primary augmentation which, under these condi- 
tions, has been seen as a result of vagus stimulation, may be 
attributed to the sympathetic fibres ın the mixed nerve 

ehen ahigh pressure 1s sudd&énly reduced, standstill of the 
heart may occur, and this can be 1emoved by stimulation of the 
sympMihetic e 

(3) Heat standstill of the heart, when theie ıs no constant 
stimulus,acting, such asea high endocardiac pressure, 1s always 
diastoliceand can®never be described as ‘“heat tetanus ” 

e(4) Electrical effects, analogous to those described by 
Gaskell m the quiescent aune of the tortoise on stimulation of 
the vagus, and m the toad ventricle on stimulation of the 
sympathetic, have been loeked fdt in vain u® the heart of the 
frog and toad during heat standstill and the standstill caused 
by sudden relief of a high endocardiac pressure ‘Lhe effects 
obserwed were always rélated to coificident or consequent 

emechanical chafiges, 
So far as the sympathetic 1s concerned, I do not know of any 
previous work $n theSubyect of this note, 1for has the influence 
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THE American Meteorological Fournalefor February con-y” 
tans —An account of a lecture on the State Weather Serv, ra 

delivered by Prof F E Nipher at themequest of the Board of 
Agriculture of Mıssourı These services aim at weather predgc- 
tions for the use of agriculturists and others, and the forecasts are 
of a more local character than can be attempted by the Central 
Office The general use of the telephone 1s recommended for 
the purpose —Wind-pressures and the measurement of wind 
velocities, by Prof C F Marvin 
experiments which have been carried on in the Umited States, 
concurrently with others in this country and .elsewhere, to de- 
termine more accurately than was at first done the’ constants 
of the Robinson cup-anemometer The instrument used was 
the small pattern adopted by the Signal Service, the cups 
of which are 4 inches in diameter, and the arms 6 72 inches 


long, and for this form of anemometer the equation . v 


log V = 0 509 + o gorzv log v po * 
as recommended to be used mstead of Dr Robinson’s original 
formula V = 3v, which is commonly applied to all cup anemo- 
meters, regardless of size of cup and length of arm An account 
is also given of some experiments carried out at the'summuit of 
Mount Washington, with a view to determining ‘the wind- 
pressure upon large plates, and companng it with: the wind 
velocity recorded by the cup-anemometer The writer finds 
that, with ordinary barometric pressures, the wind-pressure can 
be satisfactorily obtained from the wind velocity by the following 
formula — 7 

P = 0 0040V°S, n 


where V ıs the wind velocity ın miles per hour, P is the pressure 
in pounds per square foot, and S is the area of the plate — 
Meteorological observations taken ın four balloon voyages, by 
W H Hammon, The ascents were made in January, March, 
and April, 1885, by direction of the Chief Signal Officer The 
Report contains full descriptions of the mstruments and detailed 
observations during the ascents, which were made during condi- 
tions of the atmosphere that were considered likely to elucidate 
certain points The ascents were only of slight elevation, and 
the observations are to be considered only as contirbutions to the 
special weather of the respective dates, and not as bearing par- 


ticularly upon the questions involved in the general circulation 
of the air 





SQCIETIES AND ACADEMIES 
LONDON 


Physical Society, March 20 —Prof W E Ayrton, ® RS, 
President, ın the chatr.—Pro§, S U. Pickering, FR 5S, read a 
paper on the theory of dissociation into ions, and its con- 
sequences According to this theory electrolytes are entirely 
dissociated into their 1ofis in weak Solutions This dissociation 
was held by Arrhenius to absorb heat, and although heat 1s 
evolved by the dissolution of leydrochloric acid, &c , it ıs not 
maintained that dissolution evolves heat, but that the heat 
absorbed by the decomposition of the molecule sfto its atoms 1s 
more than counterbalanced by the heat supposed to be evolved 
by the combination of the atoms with their electric charges. 
These actions the author considered improbable, and theught 


of temperature on the vagus been beforesstudied by aesuitable*| that before besng accepted, tke theory must give satisfactory 


e Sraphic method, but only to a small extent in any way and by 
methods yielding very imperfect information 


New Museums, Cambridgg G N Stewart 
NO. IIIQ, YOL. 43] a 8 ug 
A ° 
® e 


answers to the followingequgstions How can matter combine 
with an affection of matter to pypduce heat? hencg do the 
electric charges onginate? Why does not thè Opposite electri- 
e 

. e 


e e eo * 
rs ®ee 
. 


There is no such lmit ef age for candidates m, ° 


This paper recapitulates the ea 
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fication of the djfferent Stems make them cling more firmly 
together, instead of dissolving the union between them? And 
why should an atom which possesses a strong attraction for a 
negative charge (such as chlorine) go to the positive electrodg 
during electrolysis? When #dilute solution, which 1s supposed 
to contan some gaseous molecules, 1s further diluted, then, 
according tg the theory, some of the, molecules are ¢ussociaged, 
and, 1f taf is absorbed, ıt follows*that the dissociation, and 
-* thergfore dissolution, of the gas must absorb heat , yet? he said, 
1t aan be shown that m*some of these cases the dissolution of a 
e gas evolves a large amount of hea® The antagonism Between 
the preseng andsthe old electro-ckemical theory, according to 
which the atomic charges are identical with the free energy of 
an atom, and are the cause of combination, not decomposition, 
was commented d, es well as thg disagreemeptsbetween the 
present theory and Clausius’ view that there are a sew ions or 
atoms present in F liquid, owing to accidental superheating of 
sõne of the molecules Reasons, however, were adduced fore 
: believing the presenc® of even a few atoms gn a solution to 
. Et “mprobable —A communication on some pomts ın electro- 
: lysis was made by Mr J Swinburne Considermg a reversible 
single fluid cell, the author, by a process of reasoning based on 
Camot’s principle and the conservation of energy, arrives at 
Helmholtz’s equation— 
a E = E, + fE 
do? 
where E 1s the electromotive force, E, the part due to chemical 
action, and 6 the absolute temperature Writing the equation 
ın full, using suffixes 7 and to denote the negative and positive 
plates, it becomes 
i dE 
Ez + Ep = E : = Agee 
2b $ net Eeto- tO 
He then shows that, by having the two plates in different vessels, 
and heating them to different temperatures, the Peltier effects 
dEn dE, 
= Zand Aei 
Sifhilarly, those of a two-fimd battery might be found by 
‘ arranging the junction of the fluids ın a third vessel After 
g pointing out the desirability that the conditions under which all 
thermo chemical data have been obtamed, should be clearly 
stated, he proceeded to show that any cell in which 
sesondary actions octur (as, for example, if the zinc oxide 
primanily formed by. electrolysis were to dissolve ın sul- 
phuric acıd) must flecessanly be non-reversible He also 
contended that, in a secondary battery, the formation of lead 
sulphate on both plates is the essence of the cell’s action, and 
that there 1s no intermediate formationof PbO On the subject 
of so-called ‘‘nascent” hydrogen or oxygen, he said that rea- 
soning from the conservation of energy showed that neither 
could exist. Taking the case of persulphate of iron in dilute 
sulphuric acid, which 1s said to be reduced to protosulphate by 
the “ nascent hydrogen ” liberafed on putting a piece of metal 
(say magnesium) into the liquid, he said a better explanation of 
the phenomena would be, that the metal dissolves, if it either 
reduces the metal or evolve hydrogen, and as the former 
requires less energy, the reduction takes place, and, when no 
reducible salt ıs available, hydrogen 1s evolved Evolution of 
hydrogen and reduction of the persalt are thus a/terncteve and 
not consecutive actions Examining Dr Lodge’s views on the 
contact E M F bélween metals, he remarked tliat, xf the tend- 
ency of a metal (such as zinc) to oxidize can produce an electric 
stress or difference of potential which prevents further combina- 
tion, fctual cembmation must charge the metal if it be insulated 
A piece of sodium, however, oxidizes continuously, and therefore 
should become charged to an enormous potential As this effect 
1s not known to occur, the gittor sugggsted that the Volta effect 
may be due to films of water, and, in support of this view, 
adduced the fact that metals when perfectly dry do not com- 
bine with chlorine, and that efen sodium 1s nog attacked by dry 
chlorme —In the discussion on the two papers, Prof Pickermg 
said the idea of nascent elements had, to a large extent, been 
given up by chemists, and pointed owt that the fact of one 
reaction taking place rather than another was not merely a 
question of heat energy, but that a kind of chemical selection, 
was involved Prof § P Tlempson rgcalled@attentfon to the 
fact that the products of electwelygis depend on the E M F 
employed inqgygducing ıt, aad thought the E M F required to 
produce the*various products might Be taken as a measure of 
their affinities è HÈ did not agree wth Mr Swinburae’s method 
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of finding the EMF of a secondary battery®from theme ° 
chemical data, for he failed to see how two similar action$ going 
on at the two plates of a cell could add anything whatever to the” 
EM F of the cell he Prasident said the quest@n whether 
the potential difference between two dissimilar substances was 
due to oxidation or to mere® contact couldgonly be decided by 
direct experiments made 1g a vacuum, from which all trages of e 
moisture and oxygen had been removed Without agreeing 
with Dr Lodge’s view on thé suBject, he pointed out that ph 
continuous oxidation of a®piece of insulated sodium need not 
necessarily produce a great potential difference, for the com- 
bination might merely produce heat —After Prof Pickering and, 
Mr Swinburne had replied to the points raised, Mi Walter Baly , 
took the chair, and Prof Perry read a note on the variation of 
surface-tension with temperature, by Prof A L Selby Con- 
sidering unit mass of hquid at constant volume, but variable 
surface (S) and temptrature (2), the author expresses the gain 
of intrinsic energy que to changes of the variables by 

dH PIW = kdi + (l + T) dS, 
where d H is the heat abs orbed, dW the work done on the film, 
k the specific heat at constant volume, / the latent heat of 
extension, and T the surface-tenston Ths being a perfect 
differential, ıt 1s shown that T = ¢ — ó, and / = 64, c and è 
being constants. Supposing c and é tg be independent of the 
specific volume of the liquid it 1s shown that at the critical tem- 


perature t=, heffce this tepperature may Wt determmed 


by finding the surface-tension at two very different temperajures 
Since also / = 6, the latent heat of extension is proportional to 
the absolute temperature Reasons for supposing 4 to be m- 
dependent of the specific volume are given inthe paper Mr, 
Blakesley described an effect of temperature on surface-tension 
which he had observed in sensitive spirit-levels By warming 
one end of the tube, even by the hand, the bubble immediately 
moves towards that end This effect, which might produce con- 
siderable error in engineering operations, was, so far as he was 
aware, not mentioned ın the text-books Prof Perry remarked 
that although the volume, temperature, and surface of the liquid 
had been referred to ın the paper, pressure was not mentioned, ® 
and on this pomt he inquired whether the results arrived at were 
true, quite independent of the pressure —Prof S P Thompson, 
read a paper on magnetic proof pieces and proof planes The 
distribution of magnetism over magnets has been examined in 
various ways by different observers, but mostly by observing the 
force of detachment of either rods, ellipsoids, or spheres, &c , used 
as proof pieces In all these cases it was, the author said, difficult 
to see exactly what was measured, for the presence of the proof 
pieces altered the thing to be tested The pull exerted must 
also depend on the permeability of the piece used as well as on 
its shape and disposition with respect to the magnefic circuit 
He had therefore mvestigated the subject, by finding the actual 
distributions, by means of a flat exploring coil and ballistic 
galvanometer, both with and without the presence of proof pieces 
of various shapes and sizes The results show that the perturba- 
tions produced by the proof pieces are always large, in sonfè 
cases the perturbed field about a pomt being four to six times the 
anperturbed field In most cases, however, the ratio of the per- 
turbed to the unperturbed field was constant, so long as the 
former did not exceed 6000 QG S units The amount of per- 
turbation was also found to depend on the saturation of®the 
magnet and on whether it was as permanent or an electro- 
magnet The numbers obtained in various experiments, and 
curves plotted from such results? were gh@wn In conclusion, the 
author said that u®using proof pieces, mugh depenfed on the 
accuracy of the contact, but in any case the results att®mned yere 
not very trustworthy The flat exploring coil, or magnetic proof 
plane, however, furnished a saMefactory method of exammuing 
magnetic distribgtions e r . 


Chemical Society, March 19 —Dr W J Russell, FRS, 
President, in the chair —The following papers were read — 
Molecular refraction and dispersion of various sgbstances,*by Di e 
J H Gladstone, FRS This paper contains a number of 
observations of refractive indices, with the optieal constants cal- 
culated from them, and remarks on their bearmg on chemical 
or physical theory *Observations on carbon bisulphide ang, 
benzene cofffirm the old conclusion that the specific refractive 
engrgy of a liquid is a constant not affected by temperature 
Data relating % a number of car®@n compounds are given, the 
molecular relaction, and dispersion c&lculated from experiment 
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are compargd with those calculated from the values already 
imed to the constituent elements In most cases the experi- 
mental and theoretical numbers agree fairly well , ın some cases, 
however, there 1s a discrepancy This, of gourse, pornts to some 
difference uf constitution The molecular dispersion of amylene 
shows the increase for double-linked irbons characteristic of 
the allyl compoundss previously exdmined, and the allyl and 
ediallyg acetic acts Theexylenes Qffer considerably in their 
actual indices, but have almost ylentically the same molecular 
@efeaction and dispersion ‘ht Optical properties of safrol 
agree with the normal value calculat€d for four double-linked 
carbons, but anethol, c nnamene, and butenyl benzene, which 
have the same number of double linkings, give a refraction and 
e especially a dispersion far above that required by theory, thus 
indicating the presence of carbon im a still more refractive and 
dispersive condition, to which the author drew attention m 1881 
Some of the results afford fresh confirmation of the analogy 
‘between molecular refraction and dispersiof and molecular mag- 
netic rotation The nitrogen compounds gave results confirma- 
tory of the two values previously assignefl to that element in 
combination Stannic ethide gives a refraction equivalent for 
tin 18 1, zincic ethide gives a value for zinc 15 9. The halogen 
compounds of silicon and titanium gave 1esults confirmatory of 
the former refractive equivalents, the atomic dispersion of 
silicon came out about o 32, and that of ttamum about 8 7.— 
Contributions to our kn@wledge of the aconife alkaloids on the 
crystalline alkaloid of Aconztum napellus, by W R. Dunstan 
and W H Ifice The alkaloid was extra@ted from the root of 
Aconitum napellus by amyl abcohol The yellowish crystals 
melted at 188°°4, and were found to be associated with a small 
quantity ofa gummy amorphous base They gave, on combustion, 
numbers agreemg fairly well with the formula Cag Hag N Oza, whichis 
*that proposed for aconitine by Wrightand Luff The alkaloid 1s 
purified by recrystallization from a mixture of alcohol and ether, 
or by conversion into its hydrobromide and regeneration of the 
alkaloid from the salt, or by regeneration from its crystalline 
aurochloride It crystallizes m tabular prisms belonging to the 
rhombic system, 1s very slightly soluble m water and light 
petroleum, more soluble in ether and alcohol, most soluble in 
e benzene and chloroform, and melts at 188° 5 (corr) Previous 
observers state aconitine to be levo-rotatory , the authors find 
an alcoholic solution to be dextro-rotatory [Jp = + 10° 78, 
the aqueous solution of the hydrobromide ıs, however, levo- 
gotatory [alo = — 30°47 The pure alkaloid gave, on analysis, 
numbers corresponding to the formula C3,Hy;NO,. Two 
crystalline aurochlorides are obtained, CHa NOH AuCl, 
(mp 135° 5) and Cy,H,NO,,AuCl, (mp 129°) Dekydia- 
contine or apo-acontiute, Caga NOn, 1s readily prepared by 
heating aconitine with saturated aqueous tartaric acid m closed 
tubes, melts at 186° 5, forms crystalline salts, and closely re- 
sembles the parent alkaloid Three azrocklorides are obtained, 
CggHygNO,,HAuCl, (mp 141°) This salt on crystalhzation 
from aqueous alcohol forms a hydiate, Cz33A43N O H AuCl, H,O 
(m p 129°), isomeric with aconitine auroghloride, into which it 
us easily converted The third aurochloride, Cag Hag NO AuCl, 
qnelts at 147° 5 An amorphous base 1s obtained from aconitine, 
together with benzoic acid, by prolonged heating with water in 
a closed tube, and appears to be identical with the aconene of 
Wright and Luff The amorphous base and its amorphous 
aurochlonde gave, on analysis, numbers agreeing with the 
forpulæ Cog NOx and CogH gO, HAuCl, —The crystallo- 
graphical characters of aconitine from Aconitum napellus, by A 
E, Tufton Aconitine crysfallizes in the rhombic system Habit 
prismatic, @ 6 ¢= 9 5456 x 0 3385 Itisa highly disper- 
sive substgnce. The &pparent cute angle of the optic axes in 
air 2E, fax lithumehght 1s 47° 0’, for sodrfn light 56° 10’, and 
fow thallifm light 65° 5’ Hence there 1s a dispersion of 18° 5’. 
The doubse refraction is positive —The asymmetry of mtrogen 
in substituted ammonium conounds, by S B Schnyver The 
primary object of thè wonk was to produceestereo-isomers of 
pentavalent nitrogen compounds The author has prepared qua- 
ternary ammonium compounds containing three different radicles 
(1) by adding methyl 1odide%o diethyhsoanfylamine , (2) by adding 
gsoamyl iodide t diethylmethylamine , (3) by adding ethyl 1odide 
toethylmethylisoamylamine The platimochlorides of (1), (2), and 
(3) gave, on evaporati@n by heat, needle-shaped crystals belong- 
ing’to the rhombic system The platınochlorıdes of (1) and (2), 
e $n evaporation 27 vacuo, gave needle shaped crystals belonging 
to the monoclimic system, which are easily converted mto the 
thombic variety , whilst (3)ẹ on evaporation zz vacuo, gave 
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needles which resembled those obtained on eViBorafon by heat 
From these results the author concfufes that this difference in 
crystalline form is*due to the various arrangements of the radicles 
ethyl, methyl, tsoamyl, and chlorine round the nitrogen atom, 
apd therefore that the stereo-1somers are possibly capable of 
existence ım the quaternary ammenium compounds —Acetyl- 
carbynol (acetol), CH; CO CH,OH, by W H Perks, Jun, 
F RS  Agcetylcarbinol can be prepared in large quantities by 
adding freshly precrpitated Barium carbonate, 1h smal quantities 
at a timegto a boiling aqueous solution of acetylcarbiny! acetate 
(CH;CO CH, OC,H,O, prepared b? digesting mpnoclfigr- 
acetone with potassium aceite ın alcoholic solution) The 
product is purified by repeated fractional digtillation under 
reduced pressure Acetylcarbinol boils at 120°~122°(250 mm ), 
and at about 147° under ordinary pressures’ When cooled m 
a mixture of, 1ge and chlorgydric acid, If, solidifies to a hard 
crystalline neass , its relative density at 15° = 1° 07915, mag- 
netic rotation, 3 650 Sodium amalgam ®converts ıt quan- 
ditatively into methyl glycol —The action of ethyl dichloracetage 
on the sodium degivative of ethyl malonate by Dr A W.°Bishop 
and W H Perkin, Jun, FRS When a mixture of ethyl 
malonate (2 mols ), sodium ethylate (2 mols ), and ethyl di- 
chloracetate (1 mol ) 1s digested in alcoholic solution in a reflux 
apparatus, and the product fractionally distilled, two new 
compounds are obtained  a-ethylic ethylenetricarboxylate 
(CO,Et),C CH. CO,Et, and f-ethylic propanepentacarboxylate 
(COOEt), CH CH(COOEt) CH(COOEt), —Benzoylacetic 
acid and some of tts derivatives, Part 5, bye W H Perkin, 
Jun, and J Stenhouse The preparation and properties of 
the following compounds are described in this paper —-Ethy® 
lic allylmethylbenzoylacetate, ethylic methyidibenzoylacetate, 
ethylic benzoylbenzoylacetate, benzylacetophenone, a-methyl- 
8-phenyliactic acid, a ethyl-8-phenyliactic acid, and ethylic 


e 


purpuralbenzoylacetate —Syntheses with the aid of ethyl fen? 


tanetetracarboxylate, by W H Perkin, Jun, FRS, and B 
Prentice Ethylic pentanetetracarboxylate yields a disodium 
derivative, from which, by the action of alkyl odides, higher 
homologues may be obtained, and these, on hydrolysis and 
subsequent sphtting off of two molecules of carbon dioxge, 
yield higher homologues of pimelic acid, 


(COOEt), CR.CH, CH, CH, CR’ (COOEt), + KOH 
= (COOK), CR CH, CH, CH, CR(COOK), 
+ 4Et OH, 
and . A 
(COOH), CR CH, CH, CH,.CR’, (COOH), 
= COOH CHR CH, CH,.CHa.CH® COOH 
+ 2CO, 


The preparation and properties of ethyl dibenzylpentanetetra- 
carboxylate, dibenzylpentanetetracarboxylic acid, and dibenzyl- 
pimelic acid are described, 


Geological Society, March 25 —Dr A Geke, FRS, 
President, ın the chair —The following communications were 
read —Notes on Nautili and Ammonites, by S S Buckman — 
On the drifts of Flamborough Head, by G W Lamplugh 
The author describes in detail the characters and distribution of 


the glactal deposits on Flamboroggh Head, and classifies them 
as follows — 


Alluvial wash, fresh-water marls, & .. . 
Lage glacial gravels . 2... 0 1 
Upper boulder clay . 
Intermediate series e 
bands of boulder clay 
Basement boulder clay 
Chalky rubble e 
‘*Infra-glacial” beds of Sgwerby and Speeton. 


He discusses their relationship with other drifts, and arrives at 
the followmg conclusions ——(1) Phesglacial deposits are divisible 
into upper and lower boulder clay, with an intermediate series (2) 
The lower clay 1s a contmuation of the basement clay of Holder- 
ness, and 1s the» product of the first general glaciation of the 
area The intermediate seres passes laterally yato the purple 
clays of Holderness, and has been deposited at the edge of the 
ice-sheet The uppereclay includes the Hessle clay of Holder- 
ness, and marks the latest glaciation of this region (3) The 
fossilifergus beds of Sewerby (“ buried cliff beds”) and Spe€ton 
(‘estuarine shell bed) aye old@r than the basement clay, and 
therefore than the earliest gl&ciation (4) The glaciation was 
effected by land-ice of extraneous ®rigin, whichem@yed cBastwise 


Recent. 


Stratified beds,® 
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down the North Sea, and Må not overflow the greater part of 
the Yorkshire Wolds® (5) Neither the bouldtr clays nor the 
intermediate gravels are of marine origin, the shells which occur 
m them being derivative (6) The ice-sheet seems to haveg 
filled the North Sea basin ın tds latitude from the commence- 
ment of ehe glaciation until its close There is no clear 
evidence here for a mild interglacial period, but, only gor 
extensive efli&tuations of the margi? of the ice After the 


e reading of this paper there was a discussion, u® which 


Mr Clement Reid, Mr Whitaker, Mi E T Newton, 


ePiof Hughes, the President, aħsel the author took fart — 
>s Ona phosphatic ghalk with Selemytella quadrata at Taplow, 


by A Sthahan (Communicated by permission of the Director- 
General of the Geoldtical Survey )} Two beds of brown chalk 
in an old pit near Taplow Court owgtheir colour fog2 multitude 
of brown grains These grains are almost entirelyeof organic 
ongin, foraminifera®and shell prisms formmg the bulk of them 

Mn Player has analyzed specimens of the brown chalk, and 
finds that ıt contams fim 16 to 35 per cent gf phosphate of 
lime- The tests as well as the contents of the foramimfera 
seem to have been phosphatized, the phosphate appearing as a 
translycent film in the former case, and as an opaque mass in 
the latter In the case of the prisms of molluscan shells, the 
whole of the phosphate appears to be in the opaque form 

Minute coprolites also occur, together witn many small chips of 
fish-bone, m which Dr Hunde has recognized lacunae, while 
some have been identified by Mr E T Newton as portions of 
fish teeth Mr Player observes that the phosphate occurs in 
sueh a condition that ıt would not improbably serve asa valuable 
fertihzer, without conversion into superphosphate This condi- 
tion 1s probably due to the partial 1eplacement of carbonate of 
lumegby phosphate ın the organisms The removal of the re- 
nfaifing carbonate leaves the phosphate in a honeycombed 
state, pecuhaily favourable for attack by the acids in the sorl 

The author comments upon the resemblance of the deposit to 
the phosphatic chalk with Belemnztella guadrata which i largely 
worked in Northern France, and upon a less striking resemblance 
with that of Ciply, which is at a higher horizon Some re- 
marks on this paper having been made by Dr G J Hinde, 
Mr Whitaker, and Prof Judd, the President, alluding to the 
geological and economic interest of the discovery described m 
the paper, said that, though the area occupied by the phosphatic 
layers seemed to be smajl, there was good reason to hope that 
someéwheie elge in the upper chalk districts the same or similar 
bands might yete fou The search for such deposits would 
now be stimulated by the mformation so fully supplied by the 
author, who himself would no doubt follow up his observations 
at Taplow by a thorough examination of the higher members of 
the chalk in the east of England 


Entomological Soctety, Aprl 1 —Prof R Meldola, 
FRS, Vice-President, in the chair —Captan H J Elwes 
showed a small but very interesting collection of butterflies from 
Laggan Alberta, North-West TerStory of Canada, taken by Mr 
Bean at high elevations in the Rocky Mountains Amongst 
them were Colas elis, Streck , which seemed to be very close to, 
if not identical with, C hecla of Europe, Azgynnis alberta, W 
H Edw, and Chzvnobas subhyalina, W H Edw The re- 
semblance between the butterflies of this locality and those 
found on the Fells of Lapland was very striking, some @f the 
species being identical, and others very closely allied Captain 
Elwes said that ıt w&s another proof, ifeone were @anted, of the 
uniformity of the butterflies found throughout the boreal region 
in the Old and New Worlds —Mr G C Champion exhibited 
several %inséctS@recently received from Mr J J Walker, from 
Hobart, Tasmania The collectian included a curious species 
of Forfitulide, from the summit of Mount Wellington , two 
mimetic species of Edemeridd belonging to the genus Pseudo- 
lycus, Guér , and the corresponding Lycde, which weie found 
with them ; alsó specimehs of both sexes of Lamprima rutilans, 
Er—Mr N M Richardson e#hibited a specimen of Zygena 
filipendule with five wings, four specimens of Gelechia ocel- 
fatella, mcludiMff a pink vanety, bred from Beta marıama, 
four specimens of Zznea subtilella, a species new to Britain, 
taken last August in the Isle of Portland, also specimens 
of Nepiicula auromarginella, a species new to Britain, bred 
from larvæ taken near Weymouth on brarfble—Mr C 
Fenn exhibited a series of 7enisanfa instabilis, which had 
been bred outgfgoors duringethe recent severe weather They 
were all breddrom ova laid by the sathe female, and many of 
them werg of aneabrfrmally pale colowr, Mr Fenn esaid that, 
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ethe pairs only 1s conspicuous 


° 
according to Mr Mernfield’s theory, these pale specimens, P oon? 


sequence of the temperatme to which they had been subjected 1P e 


the pupal state, ought, to have been very dark Mr Jenner 
Werr said he had never beforeseen any specimens of so light a 
colour —ldr W Dahnatt exhibited a butterfly belonging to the 
genus Crenzs, recently received from the Bower Congo He 


said he believed the specias was undescribed.*-Mr G à J. o 


Rothney sent for eahibition several specimens of an ant 


(Stma gufo-ntgia), from Bengal; together with specimens ofea® 


small sand wasp (Rdnops$ ruficornis) and a spider (Salticus), 
both of which closely mimicked the ant It was stated that all 
the specimens exhibited had lately been received from Mr 
R C Wroughton, of Poona Mr Rothney also communicated 
a short paper on the subject of these ants, and the municking 
sand wasps and spiders, entitled ‘Further Notes on Indian Ants ” 
—Mı G C Champion read a paper entitled ‘‘ On the Coleoptera 
collected by Mr J J *Walker, RN, in the neighbourhood of 
Gibraltar, with descriptions of ngw species ” At the conclusion 
a discussion ensued, #@ which Mr Kirby, Captain Elwes, Mr. 
McLachlan, Mr Jenner Weir, Dr Sharp, and Mr Crowley 
took part 
DUBLIN 


Royal Society, March 18 —On the cause of double lines in 
the spectra of gases, 19y Dr G JohnstoneeStoney, F RS The 
alternations of electro-magnetic stress in the ether which con- 
stitute hght form an yndulation which isgpropagated through 
the ether under the same laws as te transverse vibrations of an 
incompressible elastic solid (see McCullagh's papers, pasg) 
It is convenient first to regard certain points in the molecules 
of the gas as acting dynamically on such a medium, to inquire 
what oscillations within the molecules would impart to the 
medium the vibrations which correspond to the observed lines 
m the spectrum, and afterwards to coirect the investigation so 
as to transfer 1t from the dynamical hypothesis of light to the 
electio-magnetic theory. Let us then suppose that a point P 
in the molecule acts on the ether, and 1s set oscillating within 
the molecule by the inter-molecular encounters Its undisturbed, 
path will be represented by the simple elliptic motion 


x= @ cosé 
y= sme » (1) 
6 being written for 2md/r, ın which w 1s the oscillation fre~ 
quency inthe time 7 Perturbating forces operating within the 
molecule would cause an apsidal motion of the ellipse in its own 
plane, and perhaps a motion of the nodes of this plane upon the 
invariable plane The apsidal motion is represented by 


X =æ cos@cosw — $ (2) 
Y=a cos@smw + é ‘ 


where w = 2xn¢/r, n being the oscillation-frequency of the 
apsidal revolutions Equations (2) are equivalent to 


Xa ct? b SERS 
2 


sin 6 sin w 
sin 8 cos w 


cos Q + w) + S 
+ (3) 


a+b a e 


sin (0 — w) | 
} 

a motion which, when impaited to the surrounding medium, 
represents a pair of Imes ım the spectrum with oscillation fre- 
quencies (#7 + 2), and (m — œ), and intensities which are to 
one another in the ratio of (2 + 6)? to (a ~ 4)? These quati- 
ties are not altered when the varios positions ın whigh the 
molecules chance to be at any one instant are taken mto 
account Equations (2) and (3) ®&present®an apsidal motion in 
the same direction # the primary elliphic metion, ang im this 
case the more refrangible line ıs the brighter If the apsidgl 
motion 1s in the opposite direction, we shall have to change the 
sign of w in equations (2) and ®g This does not alter the 
positions, but ıt %™ now the dess refangisle line which is the 
bughter A third case occurs when the piimary motion 1s an 
oscillation in a straight line instead of ın an ellipse here s = 0, 
and the intensities of @he two lines become equal All three 
cases occur in the observed spectra of gases A®motion of the 
nodes on the invariable plane will give rise to additional pairs 
of lines, and if the anclination of the two planes ¢s small, one of 
Such a motion may be what 


Y sin (0 + w) — 





~ù 
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occagions the faint linegthat have sometimes been called satel>» 


lites It woffid at the same time cause a shifting of the position 
of the bright lines—a matter of importance m grouping the lines 
of a spectrum “into series To asg from the dynamical 
investigagon t® the gectro-magnetic, attention must be given 
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e eto, Faradħy’® law of electrolysis, which fs equivalent to the 


statement that in electrolysis a definite quantity of electri- 
city, the same in all cases, passes for each chemical bond 
that ıs ruptured The author called attention to this form of 
the law in a communication made to the British Association in 
1874 (see Scientific Proceedings of the Royal Dublu? Society of 
February 1885, atid Phzlosophical Magazine for May 1881, p 
38%) , and showed that the amount of this quantity of electricity 


@ is about the twentiethet (thag $, 1/10”, or a umit in the twentieth 


oa? 


Place of decimals) of the usual elegtro-magnetic unit of electri- 
city, 2 e the unit of the ohm series, This is the same as three 
eleventhets (or 3/10!) of the much smaller C G S electrostatic 
unit of quantity A charge of this amount 1s associated in the 
chemical atom with each bond It appears to be removable 
from the atom, but becomes for the most part disguised when 
atoms chemically unite If this charge be lodged at the point 
P of the molecule,which undergoes the potion described above, 
the oscillation of the charge will cause an electro-magnetic un- 
dulation in the surrounding ether The énly change that has tw 
be made in our investigation to adapt if to this state of things 


1s to change 0 into Z + 6,2¢ a mere change of phase We 


in this way represent the fact that ıt 1s the direction and velocity 
of the motion of P, not the direction and length of its radius 
vector, which determme the direction anceintensity of the elec- 
tro-magnetic stresses in the surrounding ether We have further 
to correct for the change of phase, aboyt one-fourth of a vibra- 
tion-period, consequenfgupog what tahes place in the immediate 
vignity of the moving charge Within the molecule itself, the 
oscillation of the permanent charge probably causes electric 
displacements in other parts of the molecule, and to the reaction 
of these upon the oscillating charge we may perhaps attribute 
those perturbations of which the double lines m the spectrum 

ive evidence The periodic times of all the molecular motions 

ealt with in this paper, of the primary and apsidal motions, 
of the motion of the nodes, of change of ellipticity, &c , and also 
the form of the ellipse, can be deduced from what may be 
observed in the spectrum 


PARIS 


Academy of Sciences, March 31 —M Duchartre in the 
chair —On the third meeting of the Permanent International 
Committee for the execution of the photographic map of the 
heavens, by Admiral Mouchez (see NATURE, April 2, p 516) 
—A new gyroscopic apparatus, by M G Sire —New observa- 
trons on the Marseilles sardine, by M A F Manon.—The 
earthquakes at Algiers on January 15 and 16, by M A Pomel 
It 1s remarked that no apparent relation appears to exist between 
the seismic movement and the geological structure of the region 
affected —-New nebulz discovered at Paris Observatory, by M 
G BigSurdan A hst 1s given of new and interesting nebule 
discovered by M Bigourdan between o hours and 9 hours of 
right ascension in the years 1887-90 —-On the variations ob- 
served in the latitude of a single place, by M A Gaiullot 
Diurnal variations 1n latitude have been found from a discussion 
of meridian observations made at Paris during the years 1854- 
57 An annual variation does not appear very definitely 
marked The results indicate that all hypotheses relative to 
the cause of the phenomenon are premature, for in all prob- 
ability there 1s no real variabilgy ın the direction of the earth’s 
“xis, the question being merely one of temperature and refraction 
—QGmn the theory of copformable representations, by M Paul 
Painlevé —On the pressure in the mtetior of magnetic or 
dielectric media, by M P»Duhem —Propagation of Hertz’s 
electrifal undnjation® in air, by MM eÉdouard Sarasm and 
Lucien de la Kive The most important result obtamed 1s, 
that the velocity of propagation of Hertz’s electrical undula- 
tions across air 1s very sqgtibly the same as that with which 
they aie transmitted along a wig conductor, —New method for 
the investigation of feeblé bands in banded Spectra , application 
to hydrocarbon spectra, by M H Deslandres It is shown 
that the bands or flutings characteristig of hydrocarbon spectra 
occur pertodecally. M Deslandres has discovered three new 
bands at A 438 r9, A 437 13, and A 4365 These bands are 
not given by ¢he combustion of hydrocarbons, but they may be 
seen with the ordinary bands of hydrocarbon and cyanogen ın the 
electric arc and in the cyanogen flame® By the appħcapon of 
the above law, M Deslandres has been able toedetermine that 
these bands really belong to hydrocarbon —On the origin of the 


higher alcohols contained ®in industrial ferments, by M. L 
NO, III > . ° 
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Lindef?—On vegetable hematine, by M Pr, Phipson —On 
the employment of liquefied carboħic acid for the rapid filtra- 
tion and stertliz&tion of organic liquids, By M A d'Arsonval — 
The males of the Ostracoda of sweet water, by M R Montez 
—On the influence of salinity in the formation of starch in 
chlorophyllian vegetable organ by M Pierre Lesage Ac- 
carding to the author, the presence of salt in waters is an 
olstacle to the production of starch in vegetable tissue —Note 
on the simultaneous dfsengagement of oxyger? and carbon 
dioxid@ in Cacti, by M E Aubert Some observations shows, 
that Cacti, when submitted to a temp€rature of abgut 39% and 
a light of moderate inteneity, simultaneously emit oxygen ang 


carbon dioxide ~The argificial reproductiqn of, amphibole, » 


by M K de Kroustchoff The author bas been able to pro- 
duce crystals of this rock by synthesis —Some magnetic ano- 
malies obsaryed in the cefre of Russiagim Europe, by General 
Alexis d@ Tillo Anomalous magnetic disturbances are de- 
scribed, simular to those found by Profs T&orpe and Rucker in 
England —A definite depression ın the centre of*the Ageatic 
continent, bygthe same author S@me barometri readings 
indicate that a little south of the town of Tourfan, mm ethe , 
centre of the Asiatic continent, there exists a depression 50 
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metres below the level of the ocean, = 
some 
CONTENTS. PAGE 
Another Darwinian Critic. By Dr Alfred R Wal- 
lace ; i %29 
Metallurgy By Thomas Gibb i ea e e 530 
The Relativity of Knowledge By C. LI M. . 531 
Our Book Shelf — « 


a 
Langdon-Davies “An Explanation of the Phong ° 
pore, and more especially of the Simplex Phonopore 


Telegraph ” 531 
Stebbing ‘The Naturalist of Cumbrae being the 
Life of David Robertson ” ‘ 532 
Roper ‘By Track and Trail a Journey through 
Canada” x z = 532 
Kluge * An Etymological Dictionary of the German . 
Language” SSR A 532 
Lovell ‘‘ Nature’s Wonder-Workers ” Poea 1532 
Letters to the Editor :— . 
Phosphograms —W Ainslie Hollis ., . © 532 
s Neo-Lamarckism and Darwmgm—T D A 
Cockerell : i 533 
The Whirling Ring and Disk —Prof Oliver J 
Lodge, F RS f . 533 
Formation of Language —Miss Agnes Crane, C, 
Tomlinson, F RS A 534 
On Frozen Fish —R McLachlan, FRS, E 
Man,.e.. 6 es o’ P 535 
Quaternions and the Algebra of Vectors —Prof P, G. 
Tait . 535 
The Multiple Origin of Races By W., T Thiselton 
Dyer, CMG, FRS , ee me alg 535 
Hertz’s Expenments I. ` Sa » 536 
Meteorology of Ben Nev.s í 538 
ThegPhotographic Chart of the Heavens 540 . 
Crystals of Platrnum and Palladium ByJ Joly 541 
Dr Nanseg on Glagation By Dr & Irving . 541 
Notes $ - 542 
Our Pianta Column :— 
tars having Peculiar Spectra. .... 0 
The Nebula near Merone ent eee a i ot 3 
Comet æ 1891 , ,\ espeso oe 546 
Bıologıcal Notes — © 
The Eyes ın Blut Crayfghw.. .- . . 546 
A New Stalked Crinoid A oes 546 
British Marine Alge . e. . k à 546 
Compardtıve Zoology Museum, Harvard 546 
Mechanical Trisection of any Angle eth Dia- 
grams) By Captain A H Russell . . 547 
The Action of thé Nerves of the Batrachian Heart 
in Relation to Temperature and Endocardiac 
Preasure e By G N Stewart cee ee 548 
University and E@ucationalintelligence. .. . 548 
Scientific Serials , . °. tgs ete ck ee 548 
Societies and Academies . .. mm. t 548 
. a’ ” o ® 
e e e 








v - oo = . = 
C ` NATURE , Se, 


THURSDAY, APRIL 16 1891 





e 
e OUTLINES OF PSYCHOLOGY 


Outhyeseof Psychology By Warald Hoffdifg, Préfessor 
3° gat the University of Copenhagen ‘Translated by Mary 
E e E Iæwndes (London Macmillan, 1891 ) . 
as T volume forms one of Messrs Macmillan’s 
familiar manuals for students Our first feeling on 
receiving 1t was one of regret that for a text-book of 
psychology in ‘Efgland it shold be necess&ry to have re- 
course to a tramslation of a German rendering of a Danish 
Work *But on second thoughts, after perusal, the ax- 
ecellence of the work itself threw our prewious regrets into 
the background 
The first chapter deals with the subject and method of 
psychology, and it 1s here at the outset mdicated that in 
the time-honoured classification of psychical states under 
cognition, feeling, and will, it 1s not the actual concrete 
states themselves which are classified, but the elements 
out of which a closer examination shows them to be 
formed Hence these psychological divisions, if they are 
to have scientific value, must be based on a thorough- 
"  @ @ing analysis With this we are in full accord That 
analysis should precede synthetic speculation we hold to 
be sound method in psychology, and for this reason, if 
dorno other, we think it an error of judgment in Prof 
Hoffding’s work to introduce at the outset a somewhat 
Strappy psychogenesis in the child, starting with the 
. debateable assertion that “the beginning of conscious 
hfe is to be placed probably before birth,” followed by a 
section to show that the psychology of primitive races 
teaches that the iflea of the mental has passed through 
the same stgfkes in, the history of the human race asin 
the individual It would have been better to start with 
the apparently naive deliverance of consciousness in the 
average European man or woman, and to defer the 
question of genesis either ın the individual or the race 
till a later part of the work 
In the second chapter the interrelation of mind and 
body ıs considered Laying it down that the popular 
mode of apprehension 1s distinguished from the scientific 
in being a compound of experience and metaphysics—a 
statement so true that it will surprise and annoy many 
: practical common-sense folk—the author pgints out 
that, ın considering the four hypotheses logically possible, 
we are in psyclfology concernedewith the®a only from the 
point of view of experiential science The four possible 
hypotheseg are (1) that consciousness and brain, mmd 
á and body, act upon each ogher as two distinct beings or 
substances (dualism) , (2) that the mind 1s only a form or 
a product of the body @m@&terialison) , (3) that the body 1s 
only a form or a product of one or several mental beings 
(idealism or monistic spfritualism) , and finally (4) that 
mind and hody, consciousness and brain, are evolved as 
different forms of expression of one and the same being 
(scientific monism or the identity hypothesis) The con- 
sederation of these four views 1s careful and searching 
As an empirical working Rypotbeses, scientific monism 1s 
adopted, put it 1s wigely noted that “the empirical 
formula, evith which we here end, does not exclude a 
more eompiehehsive metaphyseal hypothesia” 
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The third chapter ıs devoted to the conscious aad“the 
unconscious Here, again, the treatment ıs clear and 
guarded, and the’ very severse of dogmatin The con- 
clusion 1s—and‘it i$ the only logical conclusion open to 
an evolutionist—that the conscios emerges from the 
unconscious Prof Floffding qs, however, too c&reful®a 
reagoner to say that it exhérges from neural vibratgows , 
he sees too clearly that consciousness and energy belong 
to distinct orders of being But he says “As the 
organic world ıs built up of elements and by means of 
activities which make their appearance, though more 
scattered and without unity and harmony, in inorganic 
nature also, so ue the sensations, feelings, and thoughts of 
conscious beings we shoud have higher forms of develop- 
ment of a someMfung that, ın a lower degree and in a 
lower form, exists in the lower stages of nature” To 
avoid the awkwardness of the vague “ something” which 
we have italicized, we have (NATURE, vol alin p rol) 
suggested the germ metakinesis,for the whole range of 
that mode of being which reaches the clearness and in- 
tensity of consci@usness in, the haman md The con- 
clusion reached, theieford is®that below the level of 
consciousness there are metakinetic states whitch are 
unconscious And from this it follows that the mental 
world—as compared with the physical world—is to usea 
fragment , it 1s possible to complete it only by means of 
hypothesis, and even such completion has great* diffi- 
culties Moreover, “this fragmentary character of the 
psychological phenomena, as known to us, makes ıt ım- 
possible for psychology ever to become an exact science, 
such as physics 1s already, andas physiology 1s in proce§s 
of becoming ” 

A short chapter on the classification of the psychologt- 
cal elements brings to a conclusion what may be re- 
garded as the general and introductory part of the work 
Then follow three long chapters on the psychology of 
cognition, the psychology of feeling, and the psychology 
of the will Into these we do not propose to follow the 
author Suffice it to say that they may safely be placed 
in the hands of psychological students as presenting a 
logical and well-thought-out development of the scientific 
or experiential a8 opposed to the metaphysical study of 
the human mind The pages abound ın pithy epigrqgm- 
matic conclusions reminding one of the psychological 
gems scattered through the writings of George Eliot 
There are, too, many references to the instances of keen 
psychological msıght to? be found in the works gf the 
poets, and pre-eminently in Shakespeare > 

The translation has evidently been done with great 
care The sharp crispnes of gthe sentences, and the 
idiomatic purity of the style, exce in a {ew incon- 
spicuous exceptions, make us forget that we are refding 
a rendering of a German Wetk There are, however, one 
or two word$, phrases,%r semtencés, to which we would 
direct the translator’s attention On p 30 we read 
“The very first @rinciple on ewhich natural science is 
based is, that the state of a material pofnt (rest or moye-* 
ment in a straight line) can bg alteyed only through 
the movement of another material point” Should not 
‘emovement” be “influence”? Again, would not “ stimy- 
lus” be more appropriate than “irritant” on p fo (in 
Brackets) The word ‘“illegon” 1s used several times 
where “delusiog” would be more correct (e g pp 88, 341). 

® e BB 


e 


e 
8 e 


£ e 

554 ` ; 

° Ope 147, mn speaking of an observation on after-images, 
ueis said that “they disappeared gradually, but ın the 
spot where ehey had vanished from theorézt of the closed 
eye,” &c Here the feld of vision, séems to be intended 
When we read {p 107) of “the marginal elements to 
fthich*we are led by analYsis of c8mpound states of con- 
s@oysness,” the zdtzmaze elements are presumably, in- 
tended Is it m accordance with Prof Hoffding’s 
original Danish that the corpora striata and optic 

,thalami are placed in the mesencephalon? These are 
but shght and scattered blemishes ın an excellent piece of 
work, C LLM 





e , ‘ 
THE FOUNDATIONS OF GEOMETRY 


The Foundations of Geometry ByE T Dixon (Cam- 
bridge Deighton, Bell, and Co, 1891 ) 


e UGHT there not to be a perfect, subjective geo- 

metry, as well ‘as an applied objective one, the 
applicability of the former to the latter emg a matter to 
be determined by inductyn $om experiment? It is the 
objecteof this book to show that such is the case, to 
establish the perfect geometry, and to examine the 
grounds on which we may believe that it applies to the 
objective space ın which we live” Such, stated in the 
auther’s own words, is the object he has proposed to 
limse}f, and he appeals with confidence to geometricians 
to criticize his system The work is divided into three 
parts, devoted respectively to (1) a discussion on the 
legical status of geometry , (2) the development of the 
author’s subjective theory, and (3) an investigation into 
1ts application to material space It 1s to part (2) that we 
shall chiefly direct our remarks , for though the author's 
views, as laid down ın part (1) (see pp 20, 21), on defini- 
tion as the basis of a deductive system, have an import- 
ant bearing on his geometrical theory, and seem in 
opposition to those of at least one school of logicians, 
they will be best tested by an examination of the defini- 
tions of thé two concepts “ direction” and “ sameness of 
direction” lard down at the beginning of part (2) With 
much of the author’s criticism of Eucled’s treatment of 
the plane we are in agreement, but he seems to lay 
himself open to the chief objections urged against his 
predecessors With regard to part (2), granting the 
assumptions tacitly made at the outset, we are willing to 
admit the formal accuracy of most of the proofs of the 
propésitions ın the “subjective theory,” and the possi- 
bility of supplying ıt, without any serious derangement of 
the system, to those which seem to want it But we do 
take serious excepteon to the way im which the founda- 
tiongof the new edifice are laid The system 1s based 
partly on fhree axioms, expleitly stated, as to (1) the 
possible transference ef gepmetrmal figurese (2) the pos- 
sible extension of a straight line, (3) the three-way exten- 
sion of space, and partly pn what are sfyled, not inaptly, 
ehe “arhplicit” edefinitions of postion and dzrectzon, 
With that of “position” (used in the sense of “fixed 
point’) we are not mùch concerned, mefely remarking 
thag in it the word foszfzon is used to® explain Josidzom 
This defect, under which Bardolph’s more famof’s defin- 
tion of “accommodated” ajso labours, cou? probabli¢ 
be easily iectified Bat so much depends ọn that of 
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“direction” and “sameness of direction,’ that we give 
it in full — 





* Implicit definition of directign 

“ (a) A direction may be conceived to be indicated by 
namifig two points, as the direction from one to the 
other® $ ° °. 

“ (5) Ife pomt move from a given position constantly 
ım a given direction, there 1s only ong path, or series “af 
positions, along which it cam*pass (Such a path may be 
called a ‘direct path,’ anda continuous sewes of points 
occupying such positions, a straight line 

“(c) If the direction from A to B is the same as that 
from B to C, thet from A t@ C 1s also that same direction 

“ (d) lf twb unterminated straight lines, gvhich intersect, 
are each intersected by a third straight line in twa separ, 
ate points, any unterminated straights line extending in 
the same directi®n as this last one, which mtersects once 
of the two former, shall also intersect the other ” 


Now, we mistrust an “implicit” definition It seems 
to be a compound of “ axiom and definition” or “ postu- 
late and definition,” which ought in each case to be care- 
fully analyzed into its elements. As to (a) after repeated 
mental effort, we are still unable to realize the meaning of 
the “direction from A to B” without using the concept® 
of the “straight lne AB” Hence (4) seems merely to 
tell us that moving along the straight line from A to B 


may be called “moving constantly in the same directi8n ” 
y g y 


from A to B,” and to lay down the arzom or postulate 
that “ only one straight hne can be drawn from A to B,” 
while the only additional explanation given by (c) 1s tha? 
if two different straight lines meet their directions am 
said to be different As yet we have not received any 
information as to what is meant when two non-intersect- 
ing straight lines are said to have the “ same direction ” 
or to have “ different directions” We proceed to (d) 
to find what direction from C ıs that whichemay be said 
to be the same as that from A to Following the 
instructions, we must imagine two straight lines OP, 
OQ, both of which intersect AB, and one of which 
passes through C, then the straight line which passes 
through C, and intersects OQ in some point D, such 
that CD does not intersect AB, however far they are 
both produced, ıs said to h&ve the “same direction” 
as AB 

Surely there ıs a tacit assumption here Aat there 1s one 
and only one strarght line through C which intersects 
OQ, and beng produced does not intersect AB, without 
it the d@inition seems unmeaning Yet this afterwards 
appears as Proposition g There is cenainly a further 
one which may be enunciated thus, Jf there are two 
non-intersecting straight lines AB, CD, such that CD 
meets each of two given entersecting straight Bnes which 
each meet AB, then if CD meets exther of any other such 
pur of intersecting strgzght liwés, it meets each of them. 
If this axiom be not admitted the supposed demonstra- 
tion of Proposition 2 fails ° 

It must be clearly understood that we are not objecting 
to the axioms themselves as fit foundations for a logical 
system , they seem tô be tantamount to those which 
Euchd either openly or tacitly assumes, or, as it woud 
be better t8 say,’ postylates We do not think, indeed, 
that the author has done’ hi own method justice, for ıt 
might be simplified by laying down its alripdta%xpliditly , 
and acompaiison of them with those t&citly or epenly 
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made by Euchd in hig definition of a plane, in’ Axioms 
to and 12,” afid # XI 1-3, would serva to clear up much 
of the obscurity which it must be confessed has been 
generally allowed ın text-books to hang over this pare of 
the “Elements” It may be incidentally remarked that in 
Henrics “Congruent Figures” and Hayward’s č Ele- 
ments of Solid Geometry” fhese matters receive due 
discussion It wil serve as a concise sumniary of the 
pointS*of contrast between Mr Diaon’s system eand that 
of Euchd ag elaborated by commentators to say that, 
whereas Euchd, starting from the concepts strazghiness 


e . 

next, with praĉtıcal hints for testing both tem and ghe . 
condensers After this we have several chapters devoted 
to possible sources of light 

The form of jet, for fhe hme-hght which the author 
recomfnends 1s a mixed jet devised by himself, and de- 
scribed on p 63, thisyhe says,can sometimes be pusheg 
as bright as 1ooocandles , while forthe arc light a modifica- 
tiom of the Brockie Pell lamp, described on p 163, s@eMis 
to have given the most satisfactory results Full details 
for using these and othe: forms of light are given, and 
the possible sources of danger to which each may give* 


and flatness, dgduces from certain airjyara as to these | rise are carefully discussed 


concepts the cofcept paralRlism, Mr igon, starting 


The book ıs throughout thoroughly practical The best 


from the concepts stratghiness and sameness of dtrectzon, | method of prepating the gas, the bést form of gas bag, 
Yeduges from cerigin airjpora as to these concepts the , and of pressure Qpards, the various adjustments required 


econcept flatness ° 


in setting up the burner so as to give the best result, the 


While open to the objections we have urged, and to; details of focussing, and many other points, are con- 


some others on the treatment of the plane angle (we do 
not, for stance, see any logical cogency ın the demon- 
stration of Proposition 7), this part of the work seems to 
have been elaborated with skill and care 
Part (3) contains some acute remarks on the possi- 
e bilty of a ‘fourth dimension,” and on a method of 
forming diagrams in material space which shall be 
“ orthogonal projections of the true figures ” 
e $ We heartily recommend the book to the attention of 
-all those interested ın the presentation of the “ Elements” 
to beginners, whether they are authors, teachers, or 
eexaminers Authors may find suggestions for many a 
note on fundamental difficulties, teachers may pick up 
R frequent hint for class-work with their more inteligent 
pupils, and exammers might do worse than set an 
occasional critical question on some of the assumptions 
which the author reminds us it 1s usual to make tacitly 
We notice with thterest the appearance of a proof of 
“Axiom 18% whch the author, after Prof Newman, 
ascribes to M Vincent, of Paris A similar one occurs 
in Dr Thomson’s edition of the “Elements,” and is said 
to be due to M Bertrand, of Geneva, and it 1s also to be 
found in chapter xv of De Morgan’s “Study and Diffi- 
culties of Mathematics,” with the remark that it “1s 





sidered ın turn The best screen appears to be a smooth 
surface of plaster of Paris, after that a whitewashed wall 
finished with w&itening e 

In chapter xu. we have an account of lanterns for 
special purposes, scientific glemonsfrations, and the hke, 
among others the elaborate lanten used at the, Royal 
Institution 1s described 

Considerable space is devoted in chapter xi to the 
projection-microscope, of which the important develop- 
ment in the past ten years is largely due to Mr Wright 

This concludes the first half of the book The second 
part deals with demonstrations in the vanous branches 
of natural science Experiments are described in physics 
—including heat, light, sound, electricity and magnetism 
—chemustry, physiology, &c 

With regard to many of these a general criticism may 
be made Mr Wright, in fact, almost suggests ıt hım- 
selfon p 215 There may be occasions on which appar- 
atus and experiments can be shown only by means of 
projection The room may be too large and the audi- 
ence too numerous to permit of the lecture-table being 
well seen, and the details of an experiment as it 1s 
actually performed being followed by all, er, again, a 
lecturer may have to travel about, as in the case of Uni- 


more than probable that hgd the same come down to us | versity Extensiop lecturers, to various centres, he can 


sanctioned by the name of Euchd it would have been 
received without difficulty ” EML 
e 





OPTICAL PROJECTION 
Optical Projection By Lewis Wright (London Long- 
mans, Greer, and Co, 1891 )e e 

M? WRIGHT has earned the warm thanks of all 

tegchers and students who use the lantern for 
lecture or demonstration pwerposes by this excellent book 
It contains about 400 pages Of these, the first half is 
devoted to descriptions d the various parts of a lantern, 
and of apparatus accessory to its use 
projection are clearly explained , then fellows an account 
of the diferent forms of condensers and their relative 
advantages Mr. Wright’s critycisms of the various 
forms are clear and to the point He recommends, as 
fhe one which 1s generally most usgful, two plane- 
convex lenses with their plane,suffaces turned outwards, 
the alens engarer the radiant bemg rather the smaller 
A discugsion of the various férms of objectives comes 
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fairly easily carry with him slides and small apparatus, 
whereas it would be impossible to transport all that is 
required for the performance of the same experiments on 
a large scale In such cases as these Mr Wright’s 
practical details will pyove invaluable, but for smaller 
audiences, or in lecture-rooms attached to pe:nfinent 
laboratories, more will, we thtnk, be learnt fron seeing 
the same experiments perfprmed qn a larger scale, rather 
than with appawatus specially de¥ised fo rende? projection 
possible s e 
Another difficulty of ractical kind inethe use of 
the lantern, ıs that thg room must be darkened Stu- 


The principles of | dents cannot*easily see to méKe diagrams o1 take notes , 


and the lecturer cannot see them, and discover from their 
faces, as he proce@ds, how far hê is makipg himself under, 
stood and ıs interesting the class However, as vas 
pointed out at,the last meeting of she Batish Association, 
in qn interesting paper by Profs Barr and Stroud, on 
the use,of the Jamtern, the room may for many experi- 


qnents be comparatively bright, provided that the screen 


1s well shaded from the light? è 
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‘ AS might be expected from the nature df the case, the 
e 

section ©n Optics ıs the most complete Mr Wrights 
earher book on “ Light” 1s extremely instructive, the 
suggestions ft contains are in nfany cases amplified and 
improved in the present work, and much that is hew is 
added, There es one pomt, however, on which Mr 
Wright does not express his. meaning with his usual 
cl@faMess He says, when treatyg of the specteum 
(p 304), that ıt ıs im most experiments permissible to 
converge more light upon the sht by the use of a lens 
*This statement is hardly sufficiently strong ıt is not only 
a permissible course, but also the best course, to form on 
the sht an image of the source of light, using a lens of such 
a focal length that alè the rays which pa$s through ıt, after 
converging to the slit, diverge eo as all,¢o pass through 
the lens and prism used to form the spectrum In some 
cases ıt may be best to dispense with the condensers and 
lantern, and merely place the source of light close up to 
the shit itself And again, ın section 179, the rays 
emerging from the slit ehould not be a®*narrow parallel 
pencil, but a divergent pencil of such an angle as to fill 
the lens completely , “while Fig 17% the hight should 
not be shown as focussed on the prism, but on a screen 
behind the prism, and at about the same distance as the 
screen on which the spectrum is formed 





2 DRY DENUDATION 


Die Denudation in der Wuste und thre geologische Be- 
deutung Untersuchungen uber die Bildung der Sedi- 
mente ın den Agypitschen Wusten Von Johannes 

* Walther, a o Professor an der Universitat, Jena 
(Leipzig S Hirzel, 1891 ) 

fies book forms the third part (being paged con- 

tmuously) of the sixteenth volume of the Trans- 
actions of the Koniglchen Sachsischen Gesellschaft 
der Wissenschaften The questions propounded by the 
author forinvestigationare the following —What meteoro- 
logical forces are active in the deserts? What ıs their 
destructive effect on the rocks? What are the ultimate 
results of this? Is the present sculpturing of the deserts 
due to the influence of other forces than those which are 
now active? How can fossil deserts be recognized ? 

The last ıs left unanswered the others are considered 

in the light of information collected from books of travel, 

and from the author’s own studies during two visits to 
the Egyptian desert 
e 
Inmegard to rainfall, he points out that no part of the 
Afiicanedesert ıs absolutely ramless, and that, as the 
storms, though rare, are heavy, the mechanical effects of 
water are more markedethan they would be in a region 
whege prefipitation was more uniform But ın a desert, 
where the absence of plants and of soil exposes the rock 
to the effects of atmosphervanations, changes of tem- 
perature are yet more potent Sn causing denudation 

These changes, owing to the dryness of the air, are great 

The diurnal range may bé full 30° C , the annual as much 

aa 70°C. By the constant expansion and contraction due 

to these variations, thg rocks are split, and the results are 
more important in producing denudation than are che- 
ffiicalchanges The author gives a number of illystratiofis 
to show how rock-masses ın the desert are destroyed 
by the action of heat and eBid, wind, and dtifting sand 
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The surféces of old walls are corrodell’ Strata of 
different hardness in the face of a cliff are worn back 
unequally , masses of rock are isolated, and the blocks 
and pillars are carved into strange forms , denudation, in 
short, seems to proceed as actively im a desert as in a 
damp* climate, and along very much the same fines 
Isolated hill$ of tabular fdtm are also very char&cteristic 
of desert flenudation These may be either on a large 
scale—outhers of an extensyve plateauor on asmat 
one, like models, but a few feet high In each case the 
cause 1s the same a harder stratum at the top Mas pre- 
served the softer material below The author also de- 
scribes the yAlteys of the desert, usually dry, and the 
cirques which, as was pointed out some wears since by 
Mr Jukes Browne (Geol Mag, Decade 2, vol*iv pø 
477), seem to o@cur in the deserts of Egypt even as ın 
regions where ice may be supposed to have acted The 
description of the latter is important, simce it indicates 
that there is not that necessary connection between gla- 
ciers and cirques which some geologists appear to have 
imagined 

In regard to the excavation of the valleys,and perhaps of 


some other physical features on a larger scale, we think , 


that the author 1s disposed to attribute rather too much 
to the sculpturing effect of heat, cold, and wind (with 
which of course drifting sand is mcluded), and to oves- 
look the probability that many of the bolder physical. 
features may be memorials of an age when the region 
was well watered It ıs often more than probable that, 
deserts have not always been deserts, but that they are 
districts of local desiccation, which sometimes may bè 
still in progress So itis with the Aralo-Caspian area , 
the Great Salt Lake of Utah and the Dead Sea are mere 
remnants of fresh-water lakes on a far grander scale. 
When a large part of the present Jordan valley was ong 
sheet of water, when glaciers replaged tltg cedars o! 
Lebanon, and the peaks of Sinai were white with peren- 
nial snow, the Egyptian desert must have been no longer 
arid, and permanent streams must have occupied the 
wadis Probably since that time the change in the 
physical features, though doubtless not unimportant, 
has been in the main superficial, the effects of the and 
s 

epoch through which Egypt and some other regions are 
passing may be compared to those of the Glacial epoch 
further north The work has been that of the file rather 
than of the chisel 

That ghanges of temperature and the action of drifting 
sand have been agents of denudation of considerable 1m- 
portance was, ®f courses well known, afid is stated in 
most text-books of geology, but Prof Walther has done 
good service in emphasizing the fact, and in colleging 
together a number of interesting observations and illustra- 
tions which will be useful for reference, especially to 
teachers. . fe TGB 





OUR BOOK SHELF. 


The American Race, By Damel G Brinton 
York: N D C Hodges, 1891) 


By “the Amerigan race,” Dr Brinton means the abofi- 

ginal race of America§ and in the present work he makes 

what he believes to be the firgt attempt to classify it 

systematically on the basis of language. Whether lan- 
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guage jsfas fle contends, “the only basis on which the 
subdivision of the rdce should proceed,” is a question 
which needs ratlfer fuller discussion than Dr Brinton has 
devoted toit It may, however, be admitted that in the 
study of the American aborigines, at the present stage of 
ethnographical science, ‘ho other test works so well upon 
the whole as the linguistic , and that the results atsained 
by thg use of it are interesting and instructive, whether 
they exactly correspond to racial distinctions, i the strict 
ascot the expression, or not Dr Brinton divides the 
merican race into five great groups—the Noith Atlantic 
group, ie North Pacific grgup, the Central group, the 
South Pacific proup, and the South Atlantic group 
Taking each of these ın turn, he describes the vanous 
stocks includetl gn them, paying attentign, especially to 
those portions of the continent about Which ethno- 
graphers are ‘least united. The facts are sometimes 
resented in a style unnecessarily dry, but the author 
ehas taken immense pains to arrange them clearly, and 
the work will be of genuine value to all who wish to 
know the substance of what has been found out about 
the indigenous Americans We may note that Dr 
Brinton does not agree with those who hold that the 
Red Men originated in America On the other hand, he 
sees no reason to suppose that they came from Asia 
His theory 19, that they were an offshoot from the race 
ý which in the earliest times occupied Western Europe, 
and that they crossed from the one region to the other 
on a Jand-bridge The former existence of this land- 
bridge he accepts chiefly on the evidence collected by 
® Grious English geologists 


Charts of the Constellations By Arthur Cottam,F RAS. 
(London Edward Stanford, 1891 ) 


TuE large edition of Mr Cottam’s magnificent charts 
bas met with a well-deserved success, and the smaller 
edition before us will doubtless be received in a similarly 
favourable manner The thirty-six charts in the large 
edition measure 30 x 22 inches, and were projected on 
the scale of one-third of an inch to a degree of a great 
gircle , the size i the reduced form 1s I5 x 12 inches, 
and the scaJe 1s one-half as great In this handy size 
the charts ®ll be Sure to have a wide circulation among 
beginners in the study of astronomical science, and to 
possessors of the smallest telescope with alt-azimuth 
mounting they are invaluable The road to an intimate 
knowledge of the stellar universe 1s considerably straight- 
ened by showing each constellation on a separate chart, 
whilst three key maps exhibit the relative positions of 
the various constellations, and will be eatremely useful to 
show alignments over larger spaces than are included on 
the separate charts Some notes on the constellations, 
ın conjunction with an excellent introduction explanatory 
of various astronomical measurements and methods, 
enhance the value of the charts and help to render the 
work superior to any hitherto published © G 
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LETTERS TO THE EDITOR. 


{The Edstar does not hold himself responsible for opinions ex- 
pressed by his correspondents Nether can he undertake 


to return, or to cotzespond with the writers of, rejected 


manuscs ipts entended far thes organy other part of NATURE 
No notice rs taken of anonymous communications | 


Co-&daptation e 


THE remarks on this subject made by Dr Romanes (NATURE, 
March 26, p 489) do not appear to me to present the case in a 
fair light, and I therefore think it advis&ble to make some further 
observations Inthe first place, Ido not allow that there is 
dhy ‘‘fortuity ” in the supposition that certarg variagions, A, B, 
C, D, &c , may arise in the Same igdividual, for every variation, 
of whatever hind, must of nec€ssity entail numerous structural 
and Munchena modificadhs If variations ın the length of 
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neck or leg or wing, in the strength of certain mpscl&, or even ° 
in colour, arise ‘‘ fortuitously ” (meaning the¥eby through me ° 
unknown cause antecedent to birth), there must be cérrespogd- 
Ing variations 1 the length of the bones, nerves, blood-vessels, 
&c , as well asin thl physiological processes upon Which depends 
the supply of nutrimeht to the parts ın question If any varia- 
tion survives, or 1s perpétuated by breading, ıt must therefore 
possess not only the extgrnal visigle character A, butgalso gl 
the concomitant and less obyious or altogether undiscoverable 
modifications, B, C, D, &e * However complex the corrglased. 
modifications may be, tRe mere existence of the variation ımplies 
the existence of such modifications, and the survival of the 
variation implies the survival of these correlated modifications 
Tf, therefore, it is argued that any variation is a simple case of 
modification ın some one character only—as might be inferred 
from Dr Romanes’s letter—this 1s an unwarranted assumption 
entirely opposed to fact ° 

But the case we‘have to consider 1s that ın which the varia- 
tions A, B, C, D, &e, arg not physically or physiologically 
correlated but in @hich they are supposed to be “‘ independent 
variables ” It ıs to such cases that Mr Spencer apphed his 
objection He says (“ Factors of Organic Evolution,” p 14) — 
“ What shall we say of co-operative parts which, besides being 
composed of different tissues, are remote from one another? 
Not only are we forbidden to assume that they vary together, 
but we are warralited in asserting tha®they can have no tendency 
to vary together And what are the implications in cases where 
merease of a struct@re can be of no sarvice unless there 1s con- 
comitant increase in many dishint sgructures, Which have to join 
itin performing the action for which ıt 1s useful?” Then comes 
the case of the giraffe, i which Mr Spencer endeavours to show 
that the fore- and hind-quarters of this animal must be regarded 
—if I may venture to express his views briefly—as, ‘‘ dependent 
variables ” 

In reply to arguments of this kind, ıt may be pointed opt that 
mere remoteness does not preclude the possibility of thee being 
correlated variability between structures or functions And m 
the next place even if it be admitted that certain parts now co- 
operative were independently variable at first-—-as ın many cases 
they no doubt were—it 1s a gratuitous assumption to suppose 
that they must have originated from the very beginning ın 10- 
dividuals in which the parts were co operative, z ¢ 1n individuals 
in which the non-correlated variations, ‘A, B, C, D, &c,” 
occurred simultaneously The chances against such variations 
occurring ın any one individual are, I concede most fully, 
“ mfinty toone” But if A (with its correlated physical and 
physiological modifications) survives through natural selection 
(utility) or 1s bred by artificial selection, that form ıs fixed by 
virtue of 1ts possessing certam characters If it be said that A 
cannot exist by itself, but that A + B ıs the only form capable 
of existence, then ıt remains for those who make this assertion 
to prove that A and B were coincident in time and space e% 
inilo Thus with the giraffe 1t must be shown that the heighten 
ıng of the fore-quartgrs not only conferred no particular advantage, 
but may even have placed the animal at a disadvantage unless 
associated with the necessary modifications of the hind-quarters, 
the necessary modifications being, according to Mr Spencer, 
those required to enable the animal to escape pursuit, ‘‘ since 
any failure in the adjustment of their respective strengths [the 
fore- and hind-quarters] would entail some defect ın speed 
and consequent loss of life When chased ” To me—and I speak 
with all deference to the views of Mr Spencer—this seems like 
an imposition on Nature of certain*conditions which miftht not be 
true It cannot be dogmatically laid down that at the time ofits 
development from the ancestfal form the necessity for escaping 
pursuit was of edfal or greater importangt than the faculty of 
high reaching, In fact, the heightening of the foré-quarters 1s 
just as likely to have Gage the necessity foregreat speed, 
by enabling the ammal to takë a wider survey of its surround- 
ings, and so te get sight fits engmies*in time to escape But, 
if speed were essential for the preservation of the species, I must 
confess that I see no difficulty in the belief that this character 
also might be super&dded subsequéntly to the heightened fore- 
quarters ın the same way that other associations of charactgrs® 
arising from ‘‘independent variables” are fixed by artificial 
selection I do*not admut therefore th&t ‘‘ alf this 1s quite wide 
of the maik” , on the contrary, I believe that it 1s ¢4e mark, and 
that the particular cese of co-adaptation quoted by Mr Pastoe 
(I am afraid in a somewhat garbled form) may resolve itself into 
2 ‘‘confluenge of adaptations "eg fact, I do not think that it 
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would We going too far to put forward the pieposition that all 
cd@seof.co adapfation may be ultimately explamed in the same 
way, 2¢ that they arise from the coalescence (by mntercrossing) 
of n modifications each seful (not useless) yn 1t8elf, and acquired 
at successi\é periods in the phylogeny of the race 

The remarks with which I have endtaveured to met the 
arguments advanced by Dr Romanés ignore the ‘‘ difficulty” 
gvhichg he have interposed with respegt to the want of analogy 
between artificial and natural selegtion I have leit this out of 
oengideration advisedly, becaus@ 4t raises one of the questions 
which have so long divided Dr Romahes from those whom he 
has thought proper to label ‘‘neo Darwimians ” It 1s the old diffi- 
culty of “the swamping effects of intercrossing” under another 
form I do not believe ın the reality of this difficulty, and it 
has been so amply treated of by Dr Wallace and others that I do 
not feel warranted in trespassing upon these columns at any 
greater Igngth in order to reaiscuss the question JI can only 
assure those who haveread the comments made upon my review 


of Mr Pascoe’s book that I havegnot been rade the subject of 


any metaphorical fraud, but that I accept“the analogy between 
artificial and natural selection as real 
R MELDOLA 


The Meaning of Algebraic Symbols :n Applied 
Yathematics e 


Dr Lonpee’s remarks on p 513 (April 2), ought not, I think, 
to pass without protests He very reasonably objects to being 
asked to use a feimula whgh is§dapted to one particular set of 
units, And is not convenient for any other «et, and prefers the 
greater freedom which 1s usually indulged im, as regards umts, 
ın mathematical physice But he goes further than this, and 
enaintains that it 1s best (he almost suggests that ıt 1s necessary) 
that Prof Greenhill’s practical man, if he wishes to avoid the 
somewhat mild difficulties which at present beset him, should 
adopt the system set forth in NATURE, vol xxxvin p 281 It 
may Be a reasonable thing to do to base “he interpretation of 
physical equations upon the method of multiplication of concrete 
quantities described im the article referred to , but that the prac- 
tical man, whose difficulties are ın question, 1s likely to take the 
€rouble to understand it, may be confidently denied 

However, I think that the system of mterpretation advocated 
mvolves other inconveniences Suppose, for some purpose, we 
chose to measure the velocity of light by the distance of the 
light of that colour from a given lme in a standard spectrum 
thus giving velocity for this purpose the dimension length This 
quantity would have different properties from the same velocity 
measured in the usual way, it would practically be a different 
quantity , yet the velocity of light 1s independent of the mode 
adopted foi measuring it Does it not make confusion to isist 
upon one of these two quantities being the concrete velocity 
itself, som® other name having to be invented for the other? 
The same confusion of language would arise even if we desired 
to depart so slightly from the usual practice as to use our velocity 
symbol for the specification of ıt ın mile#per second, using a 
centimetre for the unit of length 
*I have found that, occasionally, a good way of clearing up 
difficulties of pupils about dimensions 1s to say that it is no more 
intrinsically absurd to equate an area to a length than to equate a 
length to a product of a velocity ard a umre, all the symbols 
being numbers , but that the lattay equation can be employed 
wit@out abandoning the particular freedom as to subsequent 
choice @f units which we wish to retain, and that the former 
cannot I have heard a lecturer appeal, ın a simular case, to the 
intrinsic absurdity of s@ying tha® the area of a field ıs equal to 
the distanfe from hgre to London this app@ars to me to be not 
so glear £ way of talking of the distnction between the two 
cases 

Finally, Shat are the disadveeflages of considering the symbols 
of quantily to be mere nupbers’e Di Lodge, while making 
out his case as against Prof Greenhill, ts, to my mind, quite 
unconvincing on this more general point 


King’s College, Cambridge, àV H MACAULAY 


. ApriP ir 


* Forée and Determinism ° 


ee DR OIIVYER J LopceE has 1eminded®us, in your issues of 
March 26 (p 491), that under physical constraint or@contro! the 
direction of motion of material particles may be changed withgut 
expenditure of energy or perfefmance of work, * 
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tt does mot follow from this that the directi®& of fagtion cam 
be changed under psychical control or čonstraınț—that is to say, 
by lfe, mnd, will-gower e 

If mind controls the motion of molecules, then mind must 
either be reckoned among the physical forces, differing, however, 
from all other modes of physical force in that it always acts at 
right angles to motion, or else energy must be regasded as 
metayfpysically determined 

It is night that your reader€ should be mformed thet there are 
many philesophers (I allude especially to those who accept the 
hypothesis of scientific monism) who regati the suppose@ggnswo! 
of mind bver matter, or of matter over mind, as an assumption 
which ıs unnecessary and ynsafisfactory © o 

An arbitrary alteration of the weather might involve no con- 
tradiction of the principle of the conservation of energs, and yet 
at the same tiga completely qset our notiqgs@f physical causa- 
tion by the troduction of metaphysical interference 

If the distinction between generating moffon and directing 
Motion is one useful io remember, that betwen physical ane 
metaphysical contgol is stil] more importarft. ts 

Universuy College, Buistol C Liroyp Morcane © 


The Irfluence of Temperature on the Vagus e 


In Nature of April 9 (p 548) I notice that Dr G N. 
Stewart says ‘‘nor has the influence of temperature on the 
vagus been before studied by a suitable graphic method” It 
appears to me that this sweeping assertion 1s not in accordance 
with facts, for in my paper upon the ‘‘ Influence’of Temperature 
on the Pulsaticns of the Mammahan Heart and on the Action 
of the Vagus,” published in the St Bartholomew’s Hospital 
Reports for 1871, p 216, I described a graphic method invented 
by Prof Stricker, of Vienna, and employed by me with very 
satisfactory 1esults The apparatus may have been ruder thine 
that employed by Dr Stewart, but the tracings obtained by 1% 
were sharp and clear, and allowed the beats of the heart to be 
easily counted, even when the pulse rate was 470 per mmute 
The rmportant fact that the peripheral ends of the vagus are n& 
paralyzed by heat, but retain therr power to the last, was clearly 
demonstrated in this paper T LAUDER BRuNION ® 


Antipathy of Birds for Colour 


AT this season the yellow ciocus 1s coming up, and again 
bemg destroyed, ether playfully or malciously, by the house 
sparrow Has the bird an aversion to yellow? This could Be 
tested by throwirg bits of coloured wool akout, ahgl finding what 
colours are used ın nesting I should be glad to learn 1f this has 
been tried, and the result, MHM 

April 13 


The Discovery of Comet a 1891 


Ir ıs stated that Prof Barnard, of the Lick Observatory, 
Mount Hamilton, anticipated me in the discovery of comet æ 
1891, as he first saw the comet on the evening of March 29, 
whereas my observation was Rade on March 30 My amfor- 
mation on the poimt 1s somewhat meagre and uncertain, but it 
1s very likely to prove correct If so, I must relinqush my 
claim to priority, and comfort nfyself with the reflection that 
my discovery was an independent one, and that 1t conveyed the 
first notification of the comet received by the chief Observatories 
of Euroge 

The Zimes of April 1 published a telegraphic message, dated 
Mount Hamiltom, March 91, as follows — ® 

“A small but fairly bright comet, with a tail of 15 minutes 
in length, was discovered by Prof Barnard at 8 34 on Tuesday 
night at the Lick Observatory, the position beingeright &scen- 
sion one hour ten minutes ang ten seconds, north declmation 
44 degrees 48 minutes, moving rapidly southwards ın the 
direction of the sun at thg rate of@hg degree per day ” 

Now this telegram, 1f correct, would show that Prof 
Barnard’s discovery followed, not preceded, my own (made at 
gh on Monday mght, March 30)Pand several scientific journals 
have alluded to the matter ou the basis of the paragraph above 
quoted But I think it highly probable the 7?es’ telegram 
contained several inaccaractes, and that Prof Barnard first saw 
the comet on Sunday mght, Marth 29 Further particulars 
efrom America will no doubt shortly come to hand If Paof 

Bainard 18 entitl@d_ to priority, let ıt be freely accorded to him, 
and he will have my sincefe cengratulations on another success 


in a field where he has previously @uned such hgghgdistingtion 
Bristol, April rz z W F DENNING. 
a k 
K m F oie e > 
. Fee 
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ss ? : Only more recently—not at all appareptlyin the early è : 
ON SOME POINTSIN THE EARLY HISTORY stage—was any observation made of any celestial sbfect ° 


OF ASTRONOMY +è 
I 


* e 
[5 the last astronomical course given in this theatre the 
shbyect touched upon was our present knowlegge of 
the sun gnd stars Some of ypu may possibly have been 
present at the lectures, but ın any case the point made 
was something like this an enormous advance had 
ently been made in our egtronomical knowledge and 
in our powegs of investigating the various bodies which 
people space, by the introduction of methods of work and 
ideas from other branches of science the purpose was 
to show that tha recent progress was to, q large extent 
dependent upon the introduction of methods from other 
sciences 
> The present cougse will also deal with the sun and stars, 
eut the pomt of view will be change& What I shall 
endeavour to do in the present. course will be to show 
that a knowledge of even elementary astronomy may be 
of’very great assistance to students of othe: branches of 
science , 1n othe: words, that astronomy is well able to pay 
her debt Those branches to which 1 shall now chiefly 
refer are archzology, history, folk-lore, and all that learn- 
ing which deals with man’s first attempts to grasp the 
ineaning and phenomena of the universe in which he 
* found himself before any scientific methods were available 
to him, before he had any idea of the origins or the con- 
dinonings of the things around him You can quite 
e thderstand that for that we have to go a considerable 
“distance back ın time 

It seems to be generally accepted by archeologists 
that the first civilizations with which we are acquainted 
were those in the Nile valley and in the adjacent 
<puntries. 

The information which we possess concerning these 
countries has been obtained fiom the remains of their 
ciues, of their temples, even of their observatories and of 
the records of their observatories of history on papyrus 
ye have relatively dittle 

But when xe come to the other two groups of nations 
to which I Shall have to refer, China and India, there we 
have paper records, but, alas, no monuments of un- 
doubtedly high antiquity It ıs true that there are many 
monuments in India in the present day, but, on the 
authority of Prof Max Muller, these monuments are 
relatively modern We go back in Egypt to a period, as 
estimated by various authors, of something like 6000 or 
Jooo years, we go backen Babylonia certainly 4000 
years , in China and in India we go back as certainly to 
more than 4000 years ago 

When one comes to examine the texts, whether written 
on papyrus, burnt in brick, or cut on stone, which 
archzologists have obtained from these sources, we 
at once realize that man’s earliest observation® of the 
heavenly bodies may very fairly be divided into three 
perfectly distin&t stages, I do n®t mean ® say that these 
stages follow each other exactly, but at one period one 
stage was more developed than another, and so on 

For insfance, in the first stage, wonder and worship 
were the prevalent feature$ , in the second, there was a 
desire to apply the observation of celestial phenomena 
in two directions, ong Re ast®ological direction, and 
the other, the direction of utility—for instance, the for- 
mation of a calendar an& the foundatign of years and 
months ang days 


* From shorthand notes of a course of lectgres to working men delivered 
at the Museum of Practical Geology, Jermya Street, in November 1890 
‘Lhe notes were revised by me at Aswan during the month of January I 
h@#e found, smece my return from Egypt in March, thar part of the subjec» 
matter of the lectures has been previously digcussed”by Hert Nissen who 
hay employed the same materials ay my®elf To him, therefore, so far as 
Tat present know, belongs the gredit of having first made the suggestion 
that affcient t@nyes were onented on an astronomical basis His article 1s 
t be found if the Rhemisches Museum fiir Plalologie, 1885 
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for the mere purpose of getting knowledge We know 
from the recent descoverjes of Strassmaier gnd Epping 
that this stage was geached at Babylon at least 300 years 
BC, at which period regular calculajions were made of 
the future positions of,moon ang planeta This ofcourse 
is now practically the only source of interest in astronomy 
to us we no longer wot$hip the sun, we no longer 
believe in astrology? we have our calendar, but we 
must have a nautical almanac calculated years before- 
hand, and some of us lıke to know a little about the 
universe which surrounds us ° 

It ıs very curious and interesting to know that this first 
stage, this stage of worship, 1s practically missing in the 
Chinese annals , éhe very earliest Ghinese obServations 
show us the Chinese, a thoroughly practical people, trying 
to get as much dut of thé stars as they could for their 
terrestrial pw poses 

In Assyria and Babylonia it 1s a remaikable thing that 
from the beginning of things—so far as we can judge from 
the monuments—the sign for God wasa star, and although 
the informationgs perhaps not so precise as in the case 
of Egypt, yet no doubt in Babyfonia the worship stage 
existed in equal activity è 

We may take the Vedas gto brn% before us the rem- 
nants of the first ideas which dawned upon the minds of 
the earhest dwellers in Western Asia—that 1s, thè tern- 
tory comprised between the Mediterranean, the Black 
Sea, the Caucasus, the Caspian Sea, the Indus, and the 
waters which bound the southern coasts, say, as far as 
Cape Comorin Of these populations, probably, the 
Chaldzeans may be reckoned as being the first Agcord- 
ing to Lenormant—and he ıs followed by all the best 
scholars—this region was invaded in the earliest times 
by peoples coming from the steppes of Northern Asia 
Bit by bit they spread to the west and east There are 
strange variants in the ideas of the Chaldzans recovered 
from the monuments and those preserved in the Vedas 
Nevertheless, we find a sun-god—Utu, Babbar}—~and 
the following hymn — 


“Oh Sun, in the most profound heaven thou shinest Thou 
openest the locks which close the high heavens Thou openest 
the dooi of heaven Oh Sun, towards the surface of the earth 
thou turnest thy face Oh Sun, thou spreadest above the 
surface, like a mantle, the splendour of heaven ” 


The earth to these peoples was a round boat, bottom- 
uppermost, surrounded on all sides by ocean (Apsu) 
near the edge, og the edge itself rested the hemispherical 
sky (Anna) As the sky thus rested on the earth, the 
earth rested on an abyss, the home of death and darkness 

Let us consider for a moment what were the first condi- 
trons under which the stars and the sun would be observed 
There was no knowledge, but we can very well under- 
stand that there was mech awe, and fear, and wonder 
Man then possessed no instruments, and the eye@ and 
the minds of the early observers were absolutely un- 
trained Further, mght to them seemed almost death, 
no man could work , for tfem, there was no elgctric light, 
to say nothing df candles, so that in ¢he absence of the 
moon the night reigned lke death over every nd 
There ıs no necessity for ug go go far into th® matter by 
trying to put ouiselvey, nto the places of these early 
peoples x we fiave only to lool@atthe records they speak 
very clearly for themselves 

Let us begin wish India, whence the first complete re- 
velations of this kind came Max Maller and otherse 
during recent years have brought before us an immente 
amount of most interesting information, Some of which I 
hope now is to be found in our free hbraries 

° They tell us that 1500 years BC there was a rituafya 
set of hymns called the Veda (Veda meaning knowledge) 


° 
4 Maspéro, “ Histoire ancienne des Pguples de l'Orient,” p 136 
. 
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e ’ Th®æhymns wêre written m Sanskrit, which a few years 


ago was almost an unknown language, we know now 
that ıt turns out to be the nearest relation to our English 
tongue The thoughts and feekngs eXpressed in these 
early hymns contain the first roots, art germs of that ın- 
tellectual growth, which connects pur own generation 
with te ancestors of tlfe Aryar races, “those very 
pegple who, as we now leagiz from the Vedas, at the 
rising and the setting of the sun lissened with trembling 
hearts to the sacred songs chanted by their priests The 
Veda, 1n fact, 1s the oldest book ın which we can study 
the first beginnings of our language and of everything 
which 1s embodied in all the languages under the sun” 
The oldest, most primitive, most simple form of Aryan 
Nature-wership finds expression ın this wonderful 
hymnal, which douBtless brings beforé us the rituals 
of the ancient Aryan populations represgnted also by the 
Medes and Persians There was, however, another 
branch, represented by the Zend-Avesta, as opposed to 
the Vedas, among whom there was a more or less con- 
scious opposition to the gods of Nature, to which we are 
about to refer, and a striving after a more spiritual deity, 
proclaimed by Zoroasterfinder the name o$ Ahura-Mazda, 
or Ormuzd The existence of these rituals side by side 
in time tends*to threw back the orga of the Nature- 
worship of both Nov, wiat do we find? In the 
Veda the gods are called Devas, a word which means 
bright , brightness or light being one of the most general 
attributes shared by the various manifestations of the 
deity What were the deities? The sun, the sky, the 
dawn, fire, and storm It is clear, m fact, from the 
Vedas that sunrise was, to those from whom the uitual 
had béen derved, the great revelation of Nature, and 
in time in the minds of the poets of the Veda, “ deva,” 
from meaning “ bright,” gradually came to mean “ divine ” 
Spnrise ıt was that inspired the first prayers of oui race, 
and called forth the first sacrificial flames Here, for 
stance, 18 an extract from one of the Vedas “ Will 
the sun rise again? Will our old frend the Dawn 
come back again? Will the power of Darkness be 
conquered by the God of Light?” 

These three questions in one hymn wil! show what 
a questionable stage in man’s history 1s thus brought 
before us We find very many names for Sun-gods— 


Mitra, 

indrae(the day brought by the sun), 
Sfirya, 

Vasishtha, 

Arusha (bright or red) , e 


ang for the Dawn-gods— 
Ushas, 
Dyaus, 
~Dyotana, 
Ahana, 


e Urvasi, ° 


We have only to consider how tremendously important 
must have been the coming of the sun in the morning, 
bringing ewerything withe it, afd the dying away of the 
sun in thesevening, followed at once By semi tiopical 
quic® darkness, to cease to wonder at such worship as 
this Here®is an extract froga one hymn to the Dawn 
(Ushas) — ° ‘ 


e 
(1) She shines upon us hke 2 young wife rousing every living 

being to go to his work , when the fire had to be kindled by men 
she made, the light by striking down darknegs 
* (2) She rose up Spreading far and wide, and moving every- 
where, she grew in brightness, wearing her brilliant garment 
[the mother of the tows (ehe mornings)], the leader of the days, 
she shone gold coloured, lovely to behold 

-($) She, the fortunate, who brings the eye of the gods, wh» 
leads the white and lovely steed (of the sun), the wit, WaS 
seen revealed by her rays, with brilliant treasures, following 
everyone oe : 
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(4) Thou’art a blessing when thoy art near” * Raise up 
wealth to the worshipper, thou mighty Dawz e 

(5) Shine for us with thy best rays, thou bight Dawn 


(6) Thou daughter of the sky, thou high-born Dawn 


In addition to the Sun and the Dawn, which turn out 
to be the two great deities in the early Indian Pantheon, 
other gods az to be met with, such as Prithivi, the Earth on 
which we dwell , Varuna, the Sky, Ap, the Wate®s ,eAgni, 
the Fire, and Maruts, the Storm-gods Of these, Varuna 
is especially interesting to Use We read — od 


“ Varuna stemmed asunder the wide firmament, pe lifted up on 
high the bright and glorious heaven , he stretched out apart the 
starry sky and the earth ” 


Again— ¢ 
«This earth, too, belongs to Varuna, the kufy, and this wide 
sly with its ends far apart The two seas (the sky and thee 


ocean) are Varuna’e loins ” 
.. 


Finally, the result of a this astral worship was to give 
an idea of the connection between the earth and the syn 
and the heavens, which are illustrated in later Indian 
pictures, which bring before us modernized and much 
more concrete views of these early notions, ultimately 
transformed into this piece of poetic thought—that the 
earth was a shell supported by elephants which represent 
strength, the elephants beng supported on a tortoise 
which represents infinite slowness S 

This poetical view subsequentiy gave way to one less 
poetical—namely, that the earth was supported by pillars , 
on what the pillars rested 1s not stated, and ıt does nof e 
matter We must not consider this as ridiculous, and- 
pardonable merely because it is so early in point of 
time, because, coming to the time of Greek civilization, 
Anaximander told us that the earth was cylindrical in 
shape, and every place that was then known was sitig 
ated on the flat end of the cylinder, and Plato, on the 
ground that the cube was the most peifect geometrical 
figure, imagined the earth to be a cube, the part of the 
eaith known to the Greeks being on the upper surface. 
In these matters, indeed, the vaunted® Greek mind wag 
httle ın advance of the predecessors of the Vedic priests 

We now turn to Egypt Here, as*I hae said, the 
main source of information consists no longer inswritings 
like the Vedas, but in the inscriptions on the monuments 
It ıs true that, in addition to the monuments, we have the 
Book of the Dead, and certain records found in tombs, 
but, ın the man, the source of information which has 
been most largely drawn upon consists in the monuments 
themselves . 

Ithas been smpossible, up to the present time, to fix with 
very great accuracy the date of the earliest monuments 
If any of you will get from four public libraries any 
books on Egypt, Iam sure you will feel that itis nota 
question, of knowing so little—it is a question of know- 
ing anything at all When one considers that at the 
beginning of tpis century not a sign og any of these 
monuments was understood, and that now the wonder- 
ful genius of a small number of students has enabled 
Egyptologists to read the mmscriptions with almos as 
much ease and certainty as we read our morning 
papers , z4zs 1s what is surprising, and not the fact that we 
as yet know so little, ang in maa cases lack certainty 

I have told you that probably*some of these monu- 
ments are 6000 or 7000 years old How has this been 
determined? Ome of the mafy points investigated by 
Egyptologists has been the chronology of thg kings of 
Egypt from their first king, whom all students recognize 
as Mena or Menes All these students have come to the 
definite conclusion that there was a King Menes, and that 
he reignedea long time ago, byt with all their skill tHe 
total result is that they canngt agree to the date of this 
king within a thousand years, fom the reason that in these 
early days astronomy wa’ a science stzll to be @ultivated, 
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and thêrefore the early Egyptians had not a perfect mode 
of recording ,* they had no 1dea of a hugdred years as we 
have All their reckonings were the reckonings of the 
reigns of kings We now, fortunately for us, have a 
calendar which enables ais to deal with large intervals of 
time,®but still we reckon, in Egyptian fashion, by the 
reigns of kings in our Acts of Parliament Eurtherfnore, 
Egypt being then a country hable to devastating wars, 
ayd to the temporary supremacy of different kifigly tribes, 

een very difficult to disentangle the various lists 
of kings so as to obtain ong chronological line, for the 
reason that Sometimes there Were lines of kings existing 
together in différent regions The latest date for King 
Menes 1s, aceprding to Bunsen, 3600 years BC , the 
earliest date, a8signed by Boeckh, 5702,years BC , 
Unger, Brugsch, and Lepsius give, respectively, 5613, 
4455, 3892 For our purpose we will call the date 4000 
BC —that 1s, 6o00%ears ago é 
* * We come now to deal with the ideas of the early in- 
habitants of the Nile valley We find that in Egypt, as 
in? India, we are in presence absolutely of the worship 
of the Sun and of the accompanying Dawn The early 
Egyptians, whether they were separate from, or more or less 
alied ın their origin to, the early Chaldzeans, had exactly 
the same view of Nature-worship as the others had, and 
we find in their hymns and the lists of their gods that the 


« Dawn and the Sunrise were the great revelations of 


Nature, and the things which were most important to 
man, and therefore everything connected with the Sun- 
mse and the Dawn was worshipped, 

e 

Renouf, one of the most competent of living writers on 

these subjects, says “I fear Egyptologists will soon be 
accused, like other persons, of seeing the dawn every- 
*where,” and he quotes with approbation, and applies to 
his own subject, the following passage from Max Muller 
felating to the Veda — 


“I look upon the sunrise and sunset, on the daily return of 
day and night, on the battle between light and darkness, on the 
whole sola: drama in all its details, that 1s acted every day, 
every month, every year, i heaven and ın earth, as the principal 
Subject ” 


e 
Among the nantes given by the Egyptians to the sun 
are — o 
Hor, or Horus 
Chepera (morning sun) 
Rā (noon) 
Tmu (evening sun) 
Osiris (sun when set) 


The phenomena of moraing and evening twilight gave 
rise to the following divinities — 


Tsis represents the Dawit and the Twilight , she prepares the 
way for the Sun-god e rising sun between Isis and 
Nephthys = morning 

Nephihys is the Dawn and the Twilight, sometimes Sunset 

Shu 1s also the Dawn, or sunlight Tefnut repfsents the 
coloured rays atglawn Shu and Tefnut are the eyes of Horus 
Shu was also called ‘*Neshem,” “which me&ns green felspar, 
ın consequence of the green colour observed at dawn The 
gregn tint at dawn and sunset are represented further by the 
“sycamor® of emerald” Sechet ıs another goddess of the 
Dawn, the fiery Dawn : 

The ved colours at sunseg were said to be caused by the blood 
flowing from the Sun-go@ When he fastens to his suicide A 
legend describes Isis as stanching the blood flowing from the 
wound inflicted on Horus by Set 

Hathor 1s, according to Budge, identified with Nu or Nut, the 
shy, or plae ın which she brought forth and suckled Horus 
She 1s the female power of Nature, and has some of the attributes 
of Isis, Nut, and Maat ° 
e I have not time to quote the many hymhs to the Sun- 
gods which have been recovered from¢the iascriptions, 
but the following extracts well Show that the worship was 
in the magn at sunrise of sunset—in other words, that the 
horizon Was in question — = * 
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“Thou disk df the Sun, thou hving Godg Phere 15 none 
other beside thee Thou givest health to the eyes throutifthy 
beams, Creator of all bemgs Thou goest up on the eastem 
horizon of the heavey to dispense life to all which thou hast 
created—to man, four,footed beasts, birds, and all manner of 
creepinfé things on the easth where they live Thus they behold 
thee, and they go to sleep when thou setfest ” 

° ° oi ° ° 
Hymn to Tmu— Se 
e 
° ‘t Come to me, O thou Sun, ° 
Horus of the horizon, give me help ” 


Hymn to Horus— 


“ © Horus of the horizon, there is none other beside thee, 
Protector of millions, deliverer of tens of thousands ” 


Hymn to Ra-Tynu-Horus— . 


. 
“ Hail to thee of the double horizon, the one god living by 
Maat I an®@the makêr of heaven and of the mysteries 
of the twofold horizon ” 


Hymn to Osiris— 


“O Osiris! Thou art the youth af the horizon of heaven 
daily, and thine old age at the beginning of all seasons 

“The ever-moving stars are under ®bedience to him, and so 
are the stars which set” 

. e ® 

Hymn to Ra— t s 

“O Ra! in thine egg, radiant in thy disk, shining foh from 
the horizon, swimming over the steel (?) firmament 

‘*Tmu and Horus of the horizon pay homage to thee (Amon- 
Ra) in all their words ” . 


We next have to gain some general idea of the 
Egyptian cosmogony—the relation of the sun and dawn 
to the sky , this is very different from the Indian view 
The Sky is Nu (Fig 1), represented as a female figure 
bending over Seb, the Earth, with her feet on one and 
her finger-tips on the other horizon The Sun-gods, and 
even the stars, were supposed to travel in boats across 
the firmament from one horizon to the other The under- 
world was the abode of the dead, and daily the sun and 
the stars which set died on passing to the regions of the 
west, or Amenti, below the western hc1izon, ‘to be born 
again on the eastern horizon on the morrow In this we 
have the germ of the Egyptian idea of immortality 

Among othe: gods which may be mentioned are Chnemu, 
the “ Moulder,” who was thought to possess some of the 
attributes of Rā, and Patah (or Ptah), the “ Opener,” who 
ıs at times represented with Isis and Nephthys, and then 
appears as a form of Osiris 

We can now begin to glimpse the Egyptian mythology 

Seb, the Earth, was the husband of Nut, the Sky, and 
the Sun- and Dawn-gods and goddesses were tlfeir 
children, as also were Shu, representing sunlight, and 
Tefnut, representing the flames of dawn 

Maat, the goddess of law, was the daughter of Ra 

When one comes to tonsider the Rig-Veda and the 
Egyptian monuments from an astronomical point of view, 
one is struck by the fact that tie early worship afid all the 
early observations 1elated,to the honzon This was true 
not only for the sun, with which so far we kave exclu- 
sively dealt, but ıt was equally trve® of the &ars which 
studded the general expanse of sky ° 

We must be perfectly ter before we go further what 
this horizonereally is,eand fpr thes some diagrams are 
necessary 

The horizon of any place ıs the circle which bounds 
our view of the @arth’s surfacé, along which the land (or 
sea) and sky appear to meet We hav to consider thé 
relation of the horizon of any place to the apparent 
movements of*celestial bodies at that place 
e We know, bye means of the demonstration afforgled 
by Foueault’s péhdulum, that the earth rotates on its 
exis, but this idea was of course quite foreign to these 


| early peoples Since th@eearth rotates with stars, 
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apparent*movements of the stars will depend very | grams An obseryer at the North Polg of the earth, 
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Fig 1~—Egyptian represertation of the Earth (Seb), a recumbent figure, with Nu stretching over the Earth from horizon 
* to horizon, and the boats of the Sun-gods floating over her m m 
oe 


paralleļ to the horizon No star would either rise or 
set—one, half of the heavens would be always visible 
above his horizon, and the other half invisible , whereas 
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Fic 2 —The celestial sphere, as viewed from the Nort? Pole A parallel 
sphere 


an observer at the South Pole would see that half of 
the stars invisible to the observer at the northern one, 
because it was the half below his hotizon If the 





Fic 3 ~The celestial sphere, as viewed from the Equatgr Anght sphere 


obstiver be on the equator, the movemeftts of the stars 
will appear to be as dicated in this diagram (Fig 3)— 


that 1s, all the stars will rise aw@ set, and each star in turn [*top of his cylinder 


hd 
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wil be half its tıme above the horizon. and half its °* 
time below it But if we consider the position of an 
observer ın middle latitude, say in London, we find that 
some stars will always be above the horizon, some 
always below—thatis, they will neither rise nor set Alle 
other stars will both mse and set, but some of them 
will be above the horizon for a long tme and below for . 
a short time, whereas others wil be a very short time 
above the horizon and a long time below ıt 

Wherever we are upon the earth we “always imagine . 
that we are on the top of it The idea held by all 





Fig 4~—The celestial sphere, viewed from ay Addie lautude An obhque 
sphere In this woodcut pp’ Sows the Rpparent path of a circumpolar 
Star BB'B” the path and rising and setung points of an equatorial star 
ccc” and aa‘a” those of stars uf mid dechnation, one north and the 
other south n . 


the eaily peoples was that the earth was an eatended 
plain they imagined that the land that they knew and 


Just the surrounding lands were really ip the centre of 


the*extendedeplaine Plato, for istance, was content to 
put the Mediterranean Dae upon the top of his 
cube, and Anaximander placed the same region, at the 
. . 
e a 
. n sr a e ` 
. fee 


° è o 
«° * prin 16, 1891] . 


NATURE 





By ght use®of the globe we can best study the ĉon- 
ditions of okservation’at the poles of the earth, the 
equator, and sorfie place ın middle latitude The wooden 


horizon of the globe ıs parallel to the horizon of a place 
yi e 



































































































































































































































to show how the anclination of the horizon of London will 
change with the rotation of the Earth 


è Fig 5 —Diagram 
at the top of the globe, which horizon we can represent 
by a wafer In this way we can get a very concrete idea 
of the different yelations of the observei’s horizon to the 

* apparent paths of the stars in different latitudes 

J NORMAN LOCKYER 


(To be continued ) 
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ADDITIONAL RESULTS OF THE 
UNITED STATES SCIENTIFIC EXPEDITION 
TO WEST AFRICA. 


e 

W EITING a year ago from Ascension Island, I gave 
to NATURE a partial account of the work of the 
Expedition from Octdper 1889 to March 1890 Subse- 
quently the USS Pensacola, Captain A R Yates, US 
Navy, commanding, arrived at Barbados on April 28, at 
Bermuda on May 18, and terminated her cruge with the 
Expedition on reaching New York on the 23rd of the same 

month ° e ° 
My previous communication to NATURE (vol xl. 
w 8), relates the great obligation of the Expedition to 
is Efcellency Governor Sir H B Loch, and to Dr 
David Gill, HM Astr®nomer at Cape Town, to His 
Excellency GovernoreAntrobus, at Saint Helena, and to 
Captain Napier, R N , then in eharge of Ascension, acting 
in accordance with the very liberal instructions of the 
Admiralty Althougheour arrival at Barbados was en- 
tirely unexpected, all necessary facilities were at once 
providet by direction of His Excellency Governor Sir 

Walter Sendall ° 

The gravity and magnetic work at Bridgetown 
è occupied nearfy a fortnight Mr E D Preston, in 
special charge of thi$ department “of thè Expedition, 
occupied in all fourteen fhagnetic stations, of which five 





e 

the North and South Atlantic The area of the gravity r 
stations extends from Cape Town to Washifgton, coyer- e 
ing a range of 73° in latitude, and 96° in longitude ° re 
elevations of these stations range from 7 feet to 2250 féet 
above sea-level “hesesobservations are now in progress 
of reduction by*M2 Preston, under the direction of Prof 
Mendenhall, Superintendent of the dW S Coast and Geo- 
detic Survey , and the definitive results*will, 1t isghopeg, 
be available at the copglusion of the present year 
“Whether,” says My Preston, “they show the Atbkaftic 
islands to be heavy or hght as compared with the con- 
tinental masses, they will at least add considerable new 
material for the determination of the earth’s figure” 

By direction of the Hon Secretary of War, and Genera? 
Greely, Chief Signal Officer of the Army, Prof Cleveland 


' Abbe was detailed as meteorologist of the Expedition 
| His observatiorfs and 1esearches, assiduously conducted 


during the entare cruise, of the Pensacola, are so signi- 
ficant that no Bef statement can do them full justice 
From the forthcoming Report of the Expedition I 
excerpt the following sections of Prof Abbe’s preliminary 
report — 


(1) I shouldemention at the gutset that the work with 
small balloons was carried on sufficiently to demonstrate 
the practicabilisy of this method of getéing the actual 
velocity of the wind , buf by be advice of the maker of 
the balloons, I had omitted taking up with me th¢ varnish 
ordinarily used, as being probably unnecessary and posst- 
bly dangerous to manipulate on ship-board The result 
was that I found ıt would become necessary to use mere 
balloons than originally contemplated Stull I deem it 
a decided gain to have been able to make enough ob- 
servations to show that the method of determiming the 
velocity of the wind by small balloons is accurate and 
practicable, both on land and sea, and but little, 1f at all, 
more expensive than the use of self-recording anemo- 
meters . 

(2) The mirror nephoscope used by me rested on the 
Ritchie hquid compass (US Navy standard), which was 
established on the after-bridge, and which compass I was 
free to use at all times Although free ın its gimbals, 
yet the compass ıs by no means exactly honzontal , so 
that more numerous observations must be made at sea 
than on land, if the same resulting accuracy 1s desired 
I was able to maintain daily observations, and I can but 
consider that the opportunity thus offered me has been 
entirely unique in the history of meteorology, and unless 
I am greatly mistaken in my knowledge of the hterature 
of the subject, it will be found that the results attained 
will form a valifable basis for further study My observa- 
tions have in fact led to some change in my own views 
as to the general circulation of the atmosphere, and €very 
form of fluid motion has been found by me to be visibly 
illustrated ın the cloud-structure 

(3) I have attempted a simple and rational classifica- 
tion of clouds, based, not on shapes and appegrances, 
but prmarily on their modeg of formation é 

(4) A method of using the nephoscope has been ela- 
borated for the determinatione of actual heights and 
velocities of @ouds (or balloofs) hy combifing observa- 
tions made when the observer 1s moving swccessively in 
two different directions, or with two diffezent vefocities, 
The instrument can be us@d in a waggon, or car, or boat 
I call this © the aberPateon giethéd,” as distinguished from 
ordinary parallax methods 

(5) My work shona that the observed movements of 
the clouds and the wind have such a relation to the 
presence of a storm centre, an island, or to any other 
disturbance, that one should be,able,to locate the post- 
tion of such a disturbance by observations made at one 
lécabty ee 

(6) *At Fayal, on the summit of Pico, I first observed 


Were off te West Cost of Africa, and eight on islands ofè| the formation of a cloud, yth which I afterwards became 
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; famıharsın other similar localities, and which must be 
wel known®in® mountainous countries Although not 
often cltarly described, this 1s a slender white stream, 
which is sometimes likened to a tablg-cldth or to a soft 
hood It h&s nothing of the boting vertical motion cha- 
racteristic of the cumulus, nothing°of the curlirf: and 
rolling motions ché@racteristic of the scud-cloud It 
1 a smooth stréam, of Soft appearance, of very gentle 
curvature, and illustrates ag elementary form of fluid 
m@tn It 1s the simplest cloud that can be forme by 
the slow steady rise and fall of undulating streams of air 
As seen from Fayal, this cloud marked the lowest limit at 
which the densest cirrus could form in an atmosphere 
“having the temperature and moisture then prevailing 
When a mountain obstructs the lower wind, it forms a 
scud-cumglus, or cumulus whose ascending currents are 
due to obstructed Wind rather than fo internal heat 
These cumuli themselves obstract the watd prevailing at 
their own higher levels The latter 1s therefore pushed 
up, but it rises slowly and smoothly, being a case of 
“steady motion” without forming discontinuous eddies , 
and thus generates the smooth white hood, or arched 
crescent cloud 

The hood will form on the peak itself Æ the air below 
the summit 1s calm, so that scud-cumul do not form by 
reason of horigontal wends, orgf the lowtr air be cold or 
dry and dense, so that the cuntuli will not form by reason 
of heat In such cases the summit of the peak can itself 
be considered as a small obstacle to the gentle current at 
its level When large cumuh form in open regions, their 
sfmmits then become like the mountam, comparatively 
small obstacles to the upper current , and, under these 
circumstances, beautiful hoods form :n the warm moist 
air ascending on the sunny sides of the cumul! For the 
formation of these, ıt 1s simply necessary that the upward 
deflection of the disturbed horizontal motion of the upper 
current shall be so gentle as not to mtroduce sudden 
cérves and eddies Even without the formation of a 
visible cumulus there may be a large invisible mass of 
rising alr, not yet cooled to saturation, and in such a 
case the crescent hood may even be seen to form in 
mid-air, and the cumulus may subsequently become 
visible At Green Mountain, on the Island of Ascension, 
the heavy south-east trade strikes an abrupt surface, and 
is thrown up to a great height, whence it descends , and, 
like a standing wave in the river, flows off many miles to 
leeward Several times I was able to observe the crescent 
cloud formifig in mid-air in a clear blue sky for a short 
space only, and evidently at the very summit of the first 
of these standing waves On Table Magintain, at Cape 
Town, the so-called ‘“‘table-cloth” was, at least during 
our visit, a mass of rolling scud-cumuli , but above these 
there were occasionally to be seen small beautiful crescent 
hoods 

(7) At Freetown, Sierra Leone, the study of two 
arched squalls showed, as I expegted, that they and the 
African tornado and the afternoon thunderstorms of the 
eastern cast of the UnitedeStates are the same ın nature 
and laws, differing only in degree 

(8) At Elmina the stu@y,of the*armattan wind, through 
which we Rad beer passing for several @ays, was com- 
bined, with® notes made by a good observer on shore, 
showing unmustakably that thys is a mass of dry, and 
therefore dense, air flowing from the interior of Northern 
Africa at this season ~ It Brings with it ch® fine white 
ashes due to innumerable local bush-fires in the interior, 
commonly called “ dust from the desert ’%, and the whole 
ghenometion ıs analogous to the flow of dry, cold air 
trom Canada, south-eastward over the United States, 
making our so-called é‘north-westers” The Bora of 
Russia and the Pampero of South Ameriga have a simyar 
physical origin . á K 

(9) At Cape Ledo I found the finest ımagmable oppor- 
tunity to study the formation, of the overflow from the 
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submit of the cumulus clouds, agd its gradual transfor- 
mation into slowly-dissolving stratus . Ite was a daily 
phenomenon at Cape Ledo to observe the large cumul 
ascend bodily, lose their flat bottoms, become pear- or 
bafloon-shaped, and then spread out into fields of most 
beautiful spots, vortices, stria, curds, and other orms 
The €mackerel sky” did not occur at this time The 
motiof of tħe lower cum@li was with the’ low@r south- 
west winds, but the overflow into the stratus and cirrus 
moved from the east in the afternoons*out westwateagger 
the sea *But 1f these cloudatndured over night, as they 
usually did, then in the moming they were feund 60 have 
descended, and to be moving from the west toward the 
land, while below them the cool, easterly land breeze 
existed for a few hours withea shght scu@ or cloud-rip on 
its upper surface e 

(10) At Cape Town we experienced an unusually heavy, 
s@uth-easter There had alsoheen a remarkably destructive 
north-westerly st8rm ın the previous July I made detailed è 
maps illustrating the south-easter, and obtained from Mr 
A G Howard his own maps ilustrating the storm of July, 
all based on the data of the Meteorological Commission for 
South Afmca These maps were made the basis of an 
address to the South African Philosophical Society on 
the practicabihty of storm warnings, and I think it may 
safely be anticipated that within a few years there will be 
such a system in active operation at all the ports on the 
South African coast The remarkable development of 
1are and beautiful flowers over the whole of Table Moun- 
tain 1s, of course, possible only by virtue of the damp 
atmosphere and the steady drip of fog-particles front 
leaves and rocks, quite as much as by virtue of the rain- 
fall, as ordinarily measured 

(11) At Saint Helena my attention was attracted first e 
of all to the matte: of ramfall A previous study of the 
subject had convinced me that the local temperature o# 
the air over the land could have httle or nothing to do 
with the rainfall ına small isolated tropical island , that 
the extraction of the moisture as rain from the air must 
be done in cumul that are formed by the impinging of 
the trade-wind upon the island as an dbstacle to its pio-« 
gress, and not ın cumul carried up by, heat*gf an over- 
heated land-surface , and that therefore the rainfall of 
Saint Helena was a direct indication of the average wind 
striking against the island, since the moisture 1s so uni- 
form Iconsider the Saint Helena ramfall as the best 
index to the average movement of the arr, and as depend- 
ing therefore, like the movement of the air, on the meteoro- 
logical conditions over a large surface of the ocean 
Similar considerations apply to ®ther islands, as Ascension 
and Barbados, at both of which I have therefore made 
the rainfall a matter of speciale solicitude At Saint 
Helena my attention was attrafted by “the rollers,” as 
being an unsolved problem in ocean meteorology, and I 
made arrangements for future observations to be kept by 
Mr Georte Bruce, of the Customs Department, rather 
more fully than hitherto ° 

(15) Atthe Isfand of Ascension I was so fortunate as 
to be allowed to occupy the signal station at the summit 
of Cross Hill, a steep conical hill of volcanic cinger ms#hg 
to 870 feet above the sea-levgl, and immediately over- 
looking Garrison and the landing-place on the leeward 
side of the island, as well as the edywlands of the interior 
of the island to windward, with Green Mountain bearing 
east-south-east about three miles distant Here I ob- 
served, not only the motions and phenomena of clouds 
above me, but also observed their shadows on the ground 


and sea beneath me, so that I was able to determine the ` 


heights and linear velocfties by the simplest mathematical 
methods. Certainly there are few, if any, spots in thes 
world wherethe phenomena of the trade-winds with their 
annual and their irregulfr ehagges can be more success- 


fully observed I have certainly wever beforqogcupieg a 
position so favourable for* all manner of studies of the 
5. oe A x e » 
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clouds, winds, twilight phenomena, and the « Tollers 2 
nor could any place be found where these particular 
phenomena are more highly developed 
{16) With regard to the “rollers,” I would say that 
previous studies at Saint Helena had led me to think 
that undoubtedly the heavy surf constituting their 
prominent characteristic as described by a} pregous 
observers tnust be due to distait winds, not necessarily 


eo” storms, and that, as an earthquake wave can®traveise 


themyjaede of an ocean ina day, so the heavy swellattend- 
¢ ing a hurricane or a “nortlfer,” could easily pass to 
Ascension an@ Saint Helena fiom the most distant parts 


of the North Atlantic Ocean 
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Within a week the “ single-roller flag,” and finally the 
“ double-roller flag® was display€d at the Gafrfspn landing, 
and I found myself looking down upon the phenomenon 
that had so long been a mystery The first glance 
showed that the chafacter of the phenomgnon had been 
wholly mistaken , and on subsequent inquiry I found that 
probably no observer of intelligen&e had ever undertaken 
theeélight hardship of a solitary residence on Cross Hill 
for the purpose of studying the rollers 

Otherwise ıt would be inconceivable that some one 
should not ere this have recognized a feature that certainly 
could never be seen from the deck of a vessel or from a 
lower station—namely, that the rollers are essentially the 
deflection around to the leeward side of what would be 
merely a heavy swell on the windward side of the island , 
and that the double rollers are simply the interference of 
the two sets of rollers coming around the island by the 
figtt hand and by the left A swell such as would be 
caused in the open sea by a trade wind of force 4, 
blowing for two days over a limited part of the ocean, 
well, on reaching the windward side of Ascension, or 
Saint Helena, produce a phenomenon on the leeward 
si@e precisely such as anyone can reproduce by studying 
the interference of waves in shoaling spots in a small tub 
of water The angle at which the rollers interfere to pro- 
duce double rollers at Garrison landing is about 135° , and 
as you proceed further from the island to leeward, the 
angle diminishes hen we sailed away from the island 
I was able to,feterngine the angle as being about 40° at 
about fifteen miles distance It will be at once a matter 
of surprisé that rollers are pecular in their severity at 
Ascension and Saint Helena, for other islands might be 
expected to show similar phenomena But the fact ıs 
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cogniang that the important general fehtufes ofe e 
circulation m the lower atmosphere are as follow —Ag 
the trades apprðach, the doldrums from either side, there 
1s a continual diufnal uprising and return ffow taking 
place, so that the r®tuynmg upper anti-trades are per- 
petually being supplied by new aur, &nd derive scarcely 
any of their material frem the ctntral region of thé dol-® 
drum itself Each successitgascending mass diminisheg 
the imertia of the matter in the lower trade wind “by 
necessitating the descent of a little air from the anti- 
trade, so that the inertia of the lower trade considered as 
a whole 1s all used up by the opposition of these descend- 
ing waves, some time before it can reach the doldrums 
This causes the broad irregular calm space near the 
equator to have no horizontal motion, and only asdiurnal 
vertical interchang& The motion of this doldrum region 
horizontally m eithgr directwon depends upon the balance 
of pressure on the great areas of moving air around it, 
and it can, I believe, be deduced from anemometer re- 
cords from a few such island stations as Ascension and 
Saint Paul de Noronha A vertical section of the trades 
would show them to be wedge-shaped, being shallower 
at the high latitudes, while the ové@rlying anti-trades are 
deeper at high latitudes In the doldrums, as high up as 
clouds are formedg the prevailing gharactefistic of the 
circulation ıs a vertical one r@peated diurnally for months 
and years without any systematic interchange of air to 
the north or south 

(20) At Barbados I was able to secure a large amount 
of manuscript meteorological data, and was delighted to 
find that the magnificent system of rainfall stations deve- 
loped by Sir Rawson W Rawson, Governor at Barbaflos 
1866-75, 1s still maintained by the Government, “and 
although the number of stations had fallen from 250 to 
80, yet the system remains one of the best ın the world 

CLEVELAND ABBE , 

The unfortunate appearance of “the grip” on board 
the Pensacola, when two days out from Barbados, caused 
our prompt quarantine on reaching Bermuda Meteoro- 
logical work at the latter place was, therefore, necessarily 
much abridged Mr Preston was, however, permitted to 
land with his instruments at Quarantine, Nonsuch Island , 
and by remaining after the departure of the Pensacola, he 
was enabled, through the courtesy of His Excellency 
Governor Lieut -General Newdigate-Newdegate,to carry 


that the severity of the rollers depends first on the shape | on the magnetic and gravity work as elsewhere, thus 
of the island , second, on its sıze , third, on the location | preserving the chain of Expedition stations unbroken 


and character of the shoals which surround it, all taken 
in connection with the length and height of the original 
swell, so that we should not expect many islands to pos- 
sess the necessary combination of peculiarities In fact, 
I have thus far learned of only one other island—namely, 
Saint Paul de Noronha, where the roller phenomena are 
conspicuous At the Island of Barbados I partygularly 
observed an appreciable swell curl around to the leeward 
side of the island from both its northern end southern 
extremity, and was told that occasionally these (which 
might be so called single rollers) would be troublesome, 
but tl islaqd 1s so shaped that before these rollers inter- 
fere and conspire together, they have dwindled into an 
unimportant swell ` 

(17) Our second approach to and passage through the 
doldrums, in April 1890, served to give me the clue to a 
satisfactory solution of theguestion as to how itis that 
the north-east trades interact at the eqfator—namely, 
whether thepepile up over the doldrums and flow back as 
massive upper currents, according to,the ancient theory , 
or whether they interpenetrate each other, according to 
Magtry’s theory, o» whether they revolve around each 
other ın horizontal curves, e slipping past®each “other to 
the north and south, or whetker*they meet and conspire 
togethgr in æpæverful upper easterly wind, as Abercromby 
maintains *This question 1s now readily settled by re- 
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VEGETATION OF BORD HOWE ISLAND 


THERE is nothing absolutely new to announcg con- 
cerning the flora of this remote islet, but what 
has been published ıs in the dorm of Government reports, 
which have a comparatively restrictedgcirculatfon, ana 
many persons who would be interested in their @ontets 
are unaware of their existence And even when one 
knows of the existence of such%eports, it 1s often difficult 
to procure them Throtgh tke iitermediary of Sir 
Saul Samuel, Agent-General for New South Wales, the 
library of the Royal Gardens, Kew, has just received a 
copy of a report on the state and prospects pf Lord Howe 
Island, with a number of photographic illustrations ofe 
the scenery and ,vegetation of the igland p and it 1s on 
account of some of these illustrations that I have thought 
it worth while makiyg known to the readers of NATURE e 
the existerfte of such a report, though it was published 
aselong ago as 1882 Unlike the majority of such 
documents, this report ıs too®meagre, ‘‘ Thompson’s 
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farm” andeotker matters being mentioned and illustrated | Islands, and itis to be hoped that the recommendations of 
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in'sfich a manner as to take for granted an amount of 


previous knowledge that very few readerg could possibly 
have possgssed. 


` 
Although so remote and so "smali, Lord Howe Island | ° 


supports an indigenous flora vf a highly interesting 
echargcter, especially ynteresting because ıt includes 
some plants whose nearest „allies are natives of New 
@ealand The island ıs *#bout 300 miles from, Port 
Macquanie, the nearest point of tRe Australian mainland, 
mm 31° 30'S latitude It 1s seven mules long, with an 
average breadth of about a mule, and the basalt mountains 
* mise toa height of nearly 3000 feet The soil 1s fertile, and 
1s, or rather was, everywhere covered with vegetation 
The scenery 1s beautiful, the climate ıs described as 
unsurp&ssable, anda great future is pradicted for the island 
as a sanatorium, “when the Australian colonies become 
more densely inhabited” Without vmiting for the time 
when Australia will be crowded with mhabitants, Lord 
Howe Island might be made a pleasant holiday resort, 
involving just enough of a sea voyage to be exciting and 
exhilarating, and not long enough to be monotonous 
The most completa account of the fipra yet published 
is by Mr Charles Moore, Director of the Botanic Gardens, 
Sydney, NSW, though many of the new plants then— 
1869—collected by him hgve since been published in 
varigus books and periodicals The dominating featme 
im. the vegetation 1s composed of palms, of which there are 
three or four species peculiar to this island—a condition 
. of things paralleled in remote insular floras only in the 
Seychelles Next in interest and prominence are the 
four or five endemic species of tree ferns, which, however, 
we are informed, in the illustrated report referred to, by 
the Hon. J Bowie Wilson (botany by Mr J Duff), are 
fast disappearing from the lowlands, and will soon be 
extinct 1f their removal is not absolutely prohibited In 
è this connect.on one is gratified to find both the chief of 
the Commission of Exploration, and the botanist attached 
thereto, strongly uging the Government to take active 
steps to preserve the beautiful vegetation of the island, 
and especially to make no concessions, nor grant any 
leases that might entail any further destruction of the 
woods Commonest among the other trees are Azdzscus 
Patersonu, Myoporum  acununatum, and Ochrosa 
ellepitca—all three Australian trees, one or more species 
of Ficus, and one or more endemic species of screw-pine 
One ofethe vegetable wonders of the island 1s a huge 
banyan-tree (/zcus sp), said to cover three acres of 
ground, but no particulars are given of this remarkable 
tree, beyond a photograph of a postion of ıt This is 
rather disappointing, because of all the famous banyan- 
trees in India, some of which are encouraged by artificial 
means in the development of the aerial descending roots, 
which eventually become auxiliary trunks, few surpass in 
size this one, on such a speck of an island The cele- 
brgted banyan between Po8na and Kolapore, in the 
Bombay Presidency, 1s, indeed, the only one, of which 
I have found a record,*that covers a greater area than 
the Lord Howe Island bagyan, and that, according to 
measurements given bf the spread ofgits branches, must 
cover bétween sfx and seven acres 
n striking contiast to the flora of Australia, the flora of 
Lord Howe Island, like Hat of New Zealand, contains 
exceedingly few ra of ehe large, natural order 
Leguminosz Out of five species collected, three are 
common sea-side plants that often establish themselves on 
a share from seeds ca8t up by the Waves Of the other 
* two, one belorfgs to the otherwise exclusively New Zealand 
genus Carmuchaelza, and the other, Sephora chrysophylla, 
as also a native of the mountains of the Sandwich Islands, 


and has hitherto been found nowhere between these two” 


° distant parts of the immense Pacifié Ocean, and nowhere 
else in the world From the foregoing notes may be 
gathered what an intere8ting flora that ef Lord 
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the Commissioners for its pieservation have been carried 
out by the Government of New South Wales 
W BOTTING HEMSLEY 


e NOTES A 
AT themeeting of the Royal Geographical Society on Monday, 
it was announced that the followmg awatds had been made — 





e 
e 


To Sir*James Hector, M W°, F RS (Director of the Geo- e 


logical Survey, &c, of New Zealand), RoyaleMedgl, to Dr 
Fnidtjof Nansen, Royal Medal, to Mr Wilham Ogilvie, the 
Murchison grant, to Mr W J. Steams, thg Back grant (or 

year) , to Tar David Kerr Cross, the Bak grant (one year), 
to Lieutenant B L Sclater, RE, the Cuthbert Peek grant , 
eto Mr A E Pratt, the Gill memorial $ 


THE next ordinary general meeting of the Institution of Meehe- 
nical Engineers will be h€ld on Thursday evening, April 30, and 
Fiiday evening, May 1, at 25 Great George Street, Westminster 
‘The chair will be taken at half-past seven pm on each evening 
by Mr Joseph Tomlinson, the President The following papers 
will be read and discussed, as far as time permits —Research 
Committee on marine-engine (nals report upon trial of the 
steamer Jona, by Prof. Alexander B W Kennedy, Chairman, 
on some details in the construction of modern Lancashire boilers, 
by Mr Samuel Boswell, of Manchester The anniversary dinner 
will take place on Wednesday evening, April 29 


e 
AT the Physical Society, on Friday, m addition to the papers 
already announced, an account will be given, by Prof Silvanus 
P Thompson, of erecting prisms for the optical lantern A 
new prism by Mr Ahrens will be exhibited 


THE Kew Committee of the Royal Society have grven notice 
that they are prepared to examine, at the Kew Observatory, 
photographic lenses, for the purpose of testing them and of 


certifying their performance į 


THE twenty second annual meeting of the Norfolk ‘and 
Norwich Naturalists’ Society was held 1f the Nbrwich Museum 
on March 31 last, Mr Henry Seebohm, the Pr@mdent, in the 
char Dr F D Wheeler was elected President for the ensuing 
year The Treasurers report showed that the Society was m a 
sound position financially, and that the present numbe: of mem 
bers 1s 254 Mr Seebohm read his presidential address, and 
referred to the loss the Sociesy had sustained by the death of 
Mr J H Gurney and Mr John Gunn 


WRITING on April 4, a Constantinople correspondent of the 
Vienna Vaterland says that, on the preceding day, the hamlet 
of Adil-Dyevas, ın the district of Van, in Armenta, had been 
destroped by an earthquake One hundred and forty-s1x houses 
had been destroyed, 240 other buildings had been much injured, 
and hundreds ®f lives hatl been lost 


ACCORDING to a telegram sent through Reuter’s Agency, a 
large body of water has been discovered at Ee Gole@ in the 
Sahara Desert, about 120 feet®below the surface It throws up 
nearly forty gallons per minute a present, and ıt 1s anticipated. 
that the yield will be fuch greater when more perfect access 
to the water ıs attamed The discovery ıs regarded as of high 
importance, as ghis 1s the first tne that water has been found in 


the Sahara at such a slight depth underground se 


A LADY sends the fpllowing note on a meteor seen by her to 
pass across the sky from north-west to south-east about7 20p m , 
March 36 It, was seen from the bridge over the Rives Fal, 
at Ruanlanihoin, Gornwall “Body very bright, brillant 
white light, towards the back a slight flame-like appearance, 


owe | a shght delicate tal rather more inclined™ tégreddish hght 
e 
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It travelled Tast across the sky® and I saw it first when just about 
the highest centre, anıt disappeared to the s8uth-east behind 
the hull (our copse and glebe), which was just ın front of me as I 
was cros8ing the sette on my way home It travelled fast, but 
not nearly,so fast as any meteor I have eve seen before, Dat 
with a ae rate, of steady perceptible time ’ 

° 


AMONG ‘the results already obtained fiom the oceang@graphic 


® expediygpsf the Pola, ofganized by the Academy of Sciegces of 


Wienna, aie the following —-The wate: of the central basin o 
“the Mediter®nearPwas found to be wirmen, denser, and richer, ın 
As regards the penetra- 


" Dgsotved salts, than te western basin 
of light into the seq; a white disk gvas visible ogly at a depth 


Lid 


of 43 m, but photographic plates weie affected at a®depth of 
500o m Starting frôm the surface of the sea, the quantity of 
oaygen dissolved at fast creases with the decrease of tempera- 
turę „but then agam decreases, so that at a depth of 3000 m 
the proportion is the same as that at tRe surface In no case 
was any free carbonic acid found The nitrogenous substances 
m solution vary ın inverse proportion to the depth, that of 
ammonia varies but slightly, but is greater in the lower strata 


In the course of excavations which are being carried out in 
the neighbourhood of Vienna by the Academy of Sciences, a 
cavern was lately discovered on the slope of the mountam at 
Baden A correspondent writes to the Ztmes —‘‘It was plain 
on a cursory inspection that the cavern had been used not only 
Inéh@Middle Ages, but long previously At the tıme of the 
Roman occupation Baden was the encampment of a veteran 
legion who were well acquainted wit the good qualities of the 
watgs Decided remains of the foundations of a vestibule were 
{ound at the entrance of the cave In a niche hewn out of the 
rock @as an altar with the sacrifictal stone table In front of 
the cavern was a regularly-constructed building, fully Io feet 
below the surface of the ground above, designed probably to 
conceal the cavern behind, which was most probably employed 
asatemple to Mithras ‘There were two stalls for horses, frag- 
ments of utensils, knives, flint arrow-heads, carved bones, mixed 
up with Roman cois, lamps, and stamped tiles ” 

- 


AT the meeting of the French Meteorological Society on 
March 3, a communication from M Marès showed that the 
weather in Algeria had been as remarkable during the last winter 
as m Europe The author stated that in many localities the 
2xcessive rainfall had prevented the sowing of seeds, and in the 
mountainous districts, where the sowing had taken place early, 
the seed had been swept away by the torrents About the third 
week in January a heavy fall of Sgow lay on the Miudja and the 
Sahel for two whole days, the writer states that for the last 
thuty-five years, although he had sometimes seen snow fall, it 
did not he an instant on the ground The effects had been 


disastrous to early cogs and to many anunals ü 


THE Apiil number of Himmel und Erde contains an article 
by Dr J van Bebber of the Deutsche Seewaite, on the 
typical weather conditions of wintgr The writer shows very 
clearly by means of chaits how the disposition of barometric 
pressure over the Atlantic and, the contingnt of Asia regulates 
the weather over Western Europe Nearly twenty jeas ago the 
synoptic charts issued by Captaig Hoffmeyer, of the Danish 
Meteorological Institute, showed that there were three lage 
areas of veiy loW%arometric presse in the Atlantic, the most 
important being south-west of Iceland, and two smaller areas, 
one on the eastern side towards the northern Arctic Ocean, and 
anothe? on the west side°towards Davis Straits «These areas 
cause the westerly and south-westely wintis which bring the 
damp and warm gir gver Europes The shifting of their posittons 
causes the variatsons 1 our wind-system °M L Teisserenc de 
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Bort has‘pointed out the important part also played byar 
of high barometer, which has given greater importance to the 
Danish synopuc chart The, most important are® of high 
piessme for WesterneEusope is that stretching eastwards over 
the Azores and Madeira lf this area shefts north-eastwards 
towards France, ıt blocks the way of te air over the ocean,*and 
the weather becomes foggy and cyl Another important baro- 
metric maxımum peisists ower Central Asia This maximum is 
subject to frequent modifications , sometimes it splits up into two 
parts, one of which not rarely shifts as far westwards as Scandi- 
navia, and produces a persistence of cold easterly winds over 
Western Europe—especially when the pressure over Southern 
Europe ıs low, which was generally the case in the past pinter 


. . 

THE new number of the Mineralogical Magazine opens with a 
“paper on cassiterite, ‘‘Sparable tin,” from Cornwall, by R H 
Solly The other papers are twins of marcasite in regular 
disposition upon cubes of pyrites, by C O Trechmann, the 
tetartohedrism of ullmannite, by H A Miers, a student’s 
goniometer, by H A Miers, on aneclogite from Loch Dutch, 
by J J H Teall, RS , on a mi&o granite containing 
riebeckite from Ailsa Craig, by J J H Teall, PRS , on 
occurrences of riebeckite m Britagn, by Menville A J Cole, 
on a rapid method for the sccurste recognition of sulphides, 
arsenides, antimonides, and double compounds of these bodies 
with metals, by Charles A Burghardt , a system for constructing 
crystal forms by the plaiting of their zones, by J Gorham, 
There are also reviews and abstracts 


Our young contemporary Neptunza, published at Veniee, 
includes ın ts programme an account of the existing biological 
stations in various parts of the world. In its first number 
(January 1891) there 1s an historical sketch of the work done in 
the Marine Laboratory of Luc sur-Mer, Normandy, attached to 
the Faculty of Sciences at Caen Established in 1883 at the 
suggestion of Prof Deslongchamps, of Caen, and supported by 
a grant of 30,000 ir from the Council-General of the Calvados, 
it has since been under the direction, successively, of Profs. 
Delage and Laffine During the seven years of its existence 
some admirable biological work has been done 1n this laboratory, 
the results of which have been published in'the French scientific 
journals The researches carried on in 1888-89 include a 
‘Memoir on the Organization of the Cheetoptera,” by Prof. 
Laffine , ‘‘ Researches on the Lower Alge,” by M E Dangeard, 
“ Researches on the Sponges of the Manche,” by M Topset , 
“On the imk-bag of the Mollusca,” by M Letelher, In a 
later number of the same journal there are accounts of the 
movable zoological station of the Committee for the Explora- 
tion of Bohemia, and of the marine zoological laboratory at 


Rapallo è 


IN a recent report by Lord Vaux of Harrowden, Secretary 
to the British Legation at Stuttgart, on agriculture in Wurtem- 
berg, reference 1s made to agricultyral education in that State. 
This 1s cared for by nugnerous schools and*socieyes, and ¢ppears 
to be fully appreciated by the peasants and others Almost 
every institution of this sort had grgater demands madegipon it 
in 1889 (the year to which the report specially refers) than m 
the previous year “Whe Agnicuftural afd Gardening School had 
its normal number of students, the School of Vineyards, in 
consequence of increasing demaffds foretuition m this branch, 
was again forced to exceed its statutory number of pupils, the 
Agricultural Winter School was attended. by, 103 sgholars, being 
an increase of six on® the previous year % sixth school was 
added fo the five alreadyein existence for teaching country guls 
and young women farmhouse and dairy work The travelling 
teachags of husbandry, as well as hose specially devoted to 
orchards and vineyards were In great wequest among local 
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© soesjes and by*the communal authorities Sixty-four students 


gttended the lectures upon orchard cultivation, ninety two 
farriers were taught at the various vejerinary colleges and 
schools throughout the country The winter gvening agricultural 
schools, reading clubs, and local libraries all showed a éonsider- 
etble ipcrease both im numbers and ıp attendance Altogether 
some 23,400 persons attended qguicultural schools or lectures 
@n husbandry during the year * This is rather more than, I per 
cent of the total population of the countiy, and 13 good evi- 
dence that the people as a rule do not neglect the opportunities 
given them of becoming successful agriculturists 


BORON IODIDE, BIg, has been prepared by M Moissan, and 
its propgrties, which are of a somewhat remarkable nature, 
investigated It may be obtamed in thre& ways (1) by lead- 
mg gaseous hydriodic acid mixed with the vapour of boron 
chloride, BCl; through a porcelain tube heated to redness, 
(2) by the action of iodine upon boron at a temperature of 
yoo"-800° C , (3) by the action of hydriodic acid gas upon 
amorphous boron The thnd method affords the best means of 
preparing the new substance in quantity 4 current of gaseous 
hydriodic acid is first well dried by passage through porous 
calcium iodide , 1t 1s then led over amorphpus boron contained 
ma hard glass tube heatgd to§ temperature approaching that 
of the softening of the glass At the commencement of the 
experiment a small quantity of iodine vapour makes its appear- 
ance, and ıs allowed to escape When this ceases a dry receiver 

“4s attached to the end of the combustion tube, and a more or 
lesg deeply coloured crystalline product begins to collect Ina 
shor} time the reaction becomes very energetic, large quantities 
of the crystalline body being deposited, of a bright reddish-purple 
colour, and almost pure hydrogen escaping The coloration 1s 
due to a small quantity of admixed iodine, for if the solid pro- 

® duct 1s treated with carbon bisulphide ıt entirely dissolves, 
formmg a solution of the same colour as that of iodine in 
carbon bisulphide, and which is rendered colourless by agitation 
with mercury The solution in carbon bisulphide deposits on 
evaporation colourless transparent tabular crystals, somewhat 
nacreous m appearance, of pure boron iodide The crystals 
are very sensitive to light, their colourless solution i carbon 
bisulphide becomes deep red ın half an hour, owing to the libera 
tion of 1odme under the influence of diffused dayhght The 
crystals melt at 43° to a liquid which boils undecomposed at 210°, 
without any appearance of free iodine vapours The crystals are 
exceedingly hygioscopic, attracting moisture with great rapidity, 
and thereby suffering decomposition TR contact with water 
gtself the decomposition 1s instantaneous, boric and hydriodic 
acids bemg formed, BI, + 3H,O = HBO + 3HI When 
heated in air or oxygen, boron 1odide burns readily with a bril- 
lant flame deeply coloured with 1odine vapour, clouds of boric 
anhydride, B,O,, being also prod&ced Melted sulphur attacks 
it kewise with considerable energy, 1odtne volatilizing, and a 
substance being formed which on the addition of water yields a 
precipitate of sulphuw and evajves sulphuretted hydrogen, pre- 
sumably ‘a sulphide of Yoron Phosphorws reacts ın the cold 
wath incfindescence With oxychloride of phosphorus, POCI,, 
a crystallime compound appearyto be formed with considerable 
rise of temperature , Silver fluoride at once invokes incan- 
descence, a violent evolutio® of gaseous fluorife of boron, BFs, 
oceurring together with formation. of silveriodide Ethyl alcohol 
likewye reacts with rise*of temperature, a product being ob- 


* tamed which &n distillation yields ethyl iodide, the residue 


consisting of bgric acid, 3C,H,O + BI; = HBO, + 3C,H,1 
Ethyl ether forms with boron iodide a brown liquid, also with 


e ¢onsıderable evolution of heat, which apptars to consist vf ethyl | 


iodide and boricethe: 3(C,H;),0 + Blz=3C,H;I 49B(OC,H5)3, 
for on the addition of water gto the product, ethyl 1odide, boric 
acid, and alcohol are olstamed 
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THE additions to the Zoologica? Society’s Gardens during 
the past week mtlude a Spiny-tailed Mastigure (Ur omastix 
actnthinurus) from Algeria, presented by Mrs W Wilhams » 
tWo Chipping Squirrels (Zamzas striatus) from North Amenca 
presented by Mr A W Jutson , & Brown Milvago Krivago 
chantgngo) from South Ameca, presented by Mr J Mand, 
thee Puff Adders (Vigera® arvetans) from the Cafe of Good 
Hope, thee Egyptian Cobras (Maza haze) from Africa, presegted 
by the Rev G. H R Fisk, CMZS, a Tuatea rd 
(Sphenodon punctatus) from New Zealand, presented byMr Thos 
E Philips, a Red-spotted “Lizard (Zemas i ubroSunctatus) 
from the Pyramids of Dashoor, presented by Dr Drewitt , two 
Scorpions fiom,Alexandnia, presented by Nr Sidney R, Carver , 
three Partrfdge Bronze-winged Pigeons (Gpophaps scripta), a 
Brush Bronze-winged Pigeon (Phaps elegans), three Maned 

“Geese (Bernicia ginta) from Australia, pmrchased d 
.Ă. 
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OUR ASTRONOMICAL COLUMN ° 


THE SoLAR Corona —The fourteenth number of the 
Publications of the Astronomical Society of the Pacific contains 
several notes on the solar corona, Prof Charroppin gtves the 
results of an investigation into photographs of the corona, and 
recommends the following methods ın order to obtain greater ex- 
tension of coronal streamers (1) to use orthochromatic plates > 
(2) the greatest precaution to guard from all foreign light , (3) short 
exposures to obtain the polar filaments and the inner corona, 
(4) long exposures to secure the extension of the outer coropag 
(5) photographing each wing separately, and keeping the 
brighter part of the echpse out of the feld Prof Frank H 
Bigelow gives a brief summary of the result of a discussion of a 
photograph of the corona streamers of the eclipse of July æ, 
1878, according to the law of equipotential surfaces He shows. 
that the repulsion of the surfaces of infinitesimally small partiakes, 
obeying this law, ıs all that is required as a fundamental 
conception, m order to arrive at a physical interpretation of 
the facts Lastly, Mr Schaeberle gives a short account of 
the principles and results of the mechanical theory of the 
corona, to which reference has beens made ın a previous 
number (NATURE, vol xlu p 68) The ful] account of the 
investigation will appear in a report to de issued by the State 
Legislature Beginning with the theorems, that @) the erup- 
tions on the sun’s surface are most active and numerous ın the 
sun spot zones, (2) the sun rotates about an axis passing 
through its centre , (3) this axis 1s inclined to the plane of the 
earth’s orbit at an angle of about 829°, Mr Schaeberle derives. 
formulz which give results showing ‘‘that the observed shapes 
of the equatorial extension or wings of the corona can be satis- 
factortly accounted for by supposing them to be the envelopes. 
of systems of streamers ejected from the sun spot zones with 
initial velocities of less than 380 pules per second (such veloci- 
ties as have been observed in the higher regions of the promi- 
nences, for example)” He then showson mechanical principles. 
that the curious forms of the ‘‘polar rays,” which are seen in 
any cogona can be produced by the perspective overlapping of 
systems of nearly right line streamers origimating within the 
sun spot zonesgand havegtherefore no objecve existence The 
7ésumé given by Mr Schaeberle is a proof that he has thoroughly 
worked out his theory, and tested its capability of explaining the 
numerous coronal forms We therefore look forwagl with 
interest to the publication of tge Eclipse Report, containing the 
extended argument in favour of a theory which certainly rivals 
all others in simplicity A é ga 

THE PHOTOGRAPHIC CHARI —A recently published Bul'etiw 
du Comité miernational permanent pour l'exécution photo- 
graphique de la®Car te du Ciel rs distinguished by several mterest- 
ing and important articles M Kapteyn agg M Gautier 
contribute notes on the construction and use of the apparatus. 
for the measurement*of the photographs, and Dr Schemer 
describes a simple method used at Potsdam for the exact ornen- 
tation ofthe telescope In a paper on the law of photogr&phic 
diameters of stellar disks, Mak Wolf compares the disks of 
Polaris and neighbouring Stars, and the group GC 4410, 
obtained by exposures varying, mt geometiica®pr@gress®n, from 
I to 1024 seconds, and deduces the conclugion K t the mcrease 
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in diametar gets smaller and smaller as the exposure ificrement 
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1s augmented M Dunér discusses the vexed question of the 
determination of the Shotographic magnitudes bf stars by means 
of measures made on the negatives, and propounds the following 
definition —‘‘ The relation between the light of two stars whicle 
differ from each other by a pRotographic magnitude 1s expressed 
by the fator with which the time of exposure of a given plate 
must be muljiphed or divided in ordgr to render the gameter of 
the image of a star on the new cliché equal to the image of 
another star on the given ciché” A paper by M° Prosper 
Heee the value of atmospheric refraction for different 
* portions of the spectrum, has previ8usly been noticed (NATURE, 


* vol xiu: ye 400 ° 


COMET BARNARI® DENNING (a 1891) —Prof Berberich gives 
following elements in Astronomische Nachirchten, No 3027, 
for the comet discovéted by Mr B&nard, of Lick Qbservatory, 
on March 29 695, @& M T and by Mr Denning at Bristol on 
March 30 417 GMT 
Mean epoch = 181 April 27 730 Berlin gean time 


e. o, ‘ 
Longitude of perihelion = 178 14 30 
Longitude of ascending node = 194 13 14 ¢ Mean Eq 
Inclination = 120 30 52 


Perthelion distance = o 40652 earth’s mean distance 


On the 18th inst the comet 1s in RA rth 42m Qs, Decl 
+ 23° 41" 6, and ıs therefore not well situated for observation, 
although it ıs increasing 1n brightness 

THE PLANET MERCURY —At the present time the planet 

ercury 1s In a position most favourable for observation, and 
will continue so until about the 25th of this month Appearing 
as an evening star, it will be found near the western horizon 
Jystefter sunset, and those who have no optical means at their 
digposal should look out for it at about 8 o’clock on the roth or 
zoth of this month, when it will resemble a star of about the 
first magnitude, and will be a httle to the westward of the 
Pleiades Although the planet Mars is also situated near this 
region, the detection of Mercury can easily be made, by reason 
of was colour, which is of a far whiter hue than that of the first- 
mentioned planet During the latter end of the present month 
and the first week of May the planet will be almost invisible, 
bemg lost in the rays of the sun, and its neat appearance will 
take place as ıt transits the disk of the sun on the oth of the 
same month At Greenwich the transit will only be partial, 


as fhe sun will pse at 16h 19m (Greenwich mean time), so 
that only the i@ternaleand external contacts at egress can be 
observed 


For the benefit of those wishmg to observe the planet during 
the present week, the following extract from the Nautical 
Almanac may be useful — 


Apparent RA Apparent Dechnation 

Noon Noon 

m s o ton 
April 16 2 50 13,46 N 19 2590 
os 17 2 54 42 75 19 27 55 9 
» I8 2 58 52 66 19 50 60 
» 19 3 %42 52 20 9294 
3 20 3 611 74 20 26 54 
» 2I 3 91979 20 39 543 
» 22 3 I2 627 20 50 565 


e 
New Astero (3)—M _ Borelly discovered the 308th 
a teroid on March 3. e . 


THA WHEAT HARVEST IN RELATION TO 
WEATHER 


THE general law of wheat production in England was stated 
in the Zimes of Auguste 3@, 1881, as follows ‘‘ The yield 
of wheat ıs proportional to the summer temperature, with the 
modifying conditions of ramfall, prevalence of cloud, character 
of the weather at blossoming time and during the harvest, and 
the state of groayth at the commencement of the summer”, and 
1t was added, ‘* The growing influence of a high or low thermo- 
meter 1s established by the observations bf many years” To 
test the law, superior and inferior harvests may be carrelated with 
their%ummer temperatiires and rainfall For this pugpose the 
meteorological records of the Royal Aree) Greenwich, 
will be used The mean temperate of June, July, and August, 
and the @otal Munfall for thes® months, will be taken for the 
summer > . . 
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Year Character Temperature 
s 
| . e E $ : mehes 
1775 Plentiful . 620 ? 
1779 Plentiful * 633 ? 
1791 Abundant © 595 Pry e 
1818 Most abundant -e 643 14 
1819° | Fine . 1 603 40 e 
1820 Productive 580 82 
1825 Early and good 620 33 
1826 Remarkably early and very | 
great 64.0 51 
1827 Good 600 29 
1833 (2)| Abundant 594 67 
1834 (4)| Early, very productive e 625 * 113 
1835 Good 626 45 
1840 Fine yiel€ è e 598 39 
1849 Above the average ] 610 38 
ISSI Above the average + H 610 72 
1854 Extremely good 590 56 
1857 Above the average 639 60 
1858 Above the average 625 57 
1863 Abundane e 60 3 66 
1864 Good | 596 25 
1868 Productive, e 0440 41 
1874 Very good é ! 609 64 
1888 (c)| Above the average 584 13 8 
Mean ! 61 2 568 . 
Il —Liifer vor Wheat Har vests ° 
Year Character Temperature | Ramfall 
o inches 
1789 Very deficient 597 Wet 
1792 Inferior 58 3 Wet 
1795 Very defective 57 8 P 
1800 Bad 607 Wet 
1810 Scanty 600 ? 
I&II Very scanty 590 ? 
1812 Very defective 560 ? 
1816 Very great deficiency 552 Sg 
1817 Deficient 574 79 
1821 Inferior 578 70 
1823 Deficient 578 71 
1828 Bad 60 3 120 
1829 Inferior 590 94 
1838 Late, unproductive 59 1 73 
1839 Damaged 593 76 
1848 Very bad 595 10 6 a 
1852 Below the average 617 14 
1853 Bad 60 1 I10 
1860 Very deficient 567 116 
1867 Deficient 598 102 
1873 (d)} Very deficient . 617 76 
1875 Very unsatisfactory 60 3 9% 
1876 (e)| Unsatisfactory 627 37 
1877 (f)| Unsatisfactory ‘s 620 60 
1879 Worst known e 585 133 
1880 Deficient 60 6 71 
1881 Deficient 611 7% 
1886 (g)| Deficient è 610 »@ 41 
ë haa Bed 
Mean 59 4 86 
e 
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(a) May was very dry 


(6) The winter was very mid, 


° 
the spring very dry 


(c) The winter and early spring were very «old , May was 


every dry, with much sunshine 


(dè Frost occurred a}, blooming-time 


(e) and (fP The spring was cold 


1 
(g) The winter and early spring were very cold , May was 
° 


very wet 


. 
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s not efsy ¢o understand how to correlate the harvests with 
any specified meteorological datum, for the harvest itself may 
ary greatly in different counues But if it ys possible to dif- 
ferentiate tge meteorological conditions *yith reference to the 
harvest, 3t 1s quite impracticable to gntegrate them, or to 
consider them all together We small not, however, be far 
wrong 1f we infer,from the preceding s.mple tabulations that 
esóod Marvels of wheat accômpany hot and dry summers, bad 
ES cold and wet The yields 8f wheat ın England probably 

effends much more upon the summer dryness than the high 
temperature A mean temperature above the average, and 
small rainfall during the months of June, July, and August 
imply much clear sky and bright sunshine A mean tempera- 

* ture below the average for these months implies prevalence of 
cloud intercepting sunshine, but does not always or necessarily 
mply large rainfall Excessive rainfall generally, unless ıt 1s 
due to local thunderstorms, implies overcassé weather Of course, 
mischief to the growing crop may be cf too early date to admit 
of good yield from even the mosPfavourabæ"summer weather 

‘The largest wheat harvests have been ın those years in which 
the sun exerted most power, and when, from midsummer until 
the full pening, mtermittent glowing heat, with fewest inter- 
ruptions of cloudy weather, or humidity, was experienced Of 
the heavy-yielding wheat years, 1854 was a dry summer, 1857 
and 1858 had summerseof exceptionally leng continued heat 
The large wheat crop of 1863 was connected with a fine dry 
summer, thateof 1864gwas related to a prgonged drought from 
July 4 to August 21 Tha hot immer of 1868 brought a bulky 
wheat, yield As regards the abundan: harvest of 1874, July 
was much above its average temperature Good wheat crops 
resulted from very fine hot summers in 1846, 1847, 1870, and 
good wheat crops attended the dioughty summers of 1885 and 
1887 Bad harvests seem rather to depend upon large summer 
rainfalls than upon low mean temperatures, as in 1828, 1852, 
and 1853 The years 1886 and 1888 contradict the law, and 
would’ seem to point to the effect of the weather in May, which 
was of opposite character in these two years Again, the tem 
perature and rainfall indicate good, not bad, harvests for 1876 
and 1877 The good harvest year 1851, and the bad one 1873, 
Were on a par meteorologicilly , and 1849 and 1876 might ex- 
change places, so far asthe weather seems concerned The hottest 
and driest summer, 1818, had apparently tre best harvest, the 
wettest, 1879, the worst , the coldest, 1812, a very defective one, 
and 1860, with its cold and wet summer, had a very deficient 
harvest 

In estimating the influence of the weather upon the resulting 
crops, the character of the winter and spring ought to be taken 
ito consideration, for, according to Sx J B Lawes, ‘‘The 
great influence upon the subsequent growth of wheat of the 
weather before the period of active above-ground growth, was 
clearly illu§trated in ‘Our Climate and ou- Wheat Crops,’ in 
the case of the season of 1854 The summer of that year was 
comparatively cold and sunless, yet the wheat crop was one of 
the best of the present century The eafly winter had been 
unusually cold, but the remainder and the early spring were 
Warmer than the average, and the season was extremely dry 
from seed-time to harvest, the mild spring anid the dryness 
obviously compensating for the deficiency of temperature 
during the summer months” The year 1890, like 1854, had 
high temperature winter and spieng, and, according to Sir 
J Be Lawes, ‘The produce of both seasons clearly ulustrates 
the fac that prevailing high temperature during the period of 
active growth and even of ripening, are not essential for the 
production of large crops of wheat ” 

The fedures of ghe winter 1890-91 makes, the most extra- 
ordynary winter of the century in England , its effects, therefore, 
upon agriculture will be watched with more than passing interest 
A writer In Ciel et Terre propounds the law that cold 
winters are followed by cold summers, and thgreupon predicts 
that the summer of 1891 will be cold Now, low summer 
temperature 1s usually attended with rainy weather, so the summer 
may be wet The Greenwich obServations apparently bear out 

e these deductionsp but not without exceptions For instance, 
the summer of 1847 was warm and dry, after a very cold 
winter However, the probabilities seem im favour of a cold 
and-wet summer Nevertheless, ıt should be pomted out that, 
assuming a cold summer and given a ogid preceding Winter, 

pit- follows that the spring and autumn must be @ither mild 
or seasonable, otherwise the year altogether will be ge- 
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markably’ deficient ın temperature e Protracted winters were 
followed by cold wet summers and bat harvests in 1811-12, 
1813-14, 1815-16, 18 9-60, 1878-79 , very cold winters by 
cold and wet summers in 1816, 1820, 1823, 1830, 1836, 1838, 
1841, 1845, 1847 There are not wanting weather wise people 
wko predict that 1891 will be a dif year, on the theory of the 
sapiept meteorologist, taken per contra, that rainy weather pro- 
long@ itself, éhat the more ragny weather you have the more you 
may expect They argue, 1889 and 1890 were exceptiorfally dry 
years, so {891 may be even drier Last spring, up to the gnd 
of May aas curiously ramless,,and, from August ons augeery 
month has shown less than If average quantity of ram Dec- ® 
ember and January had already parched the gr@und ,eFebruary 
madé ıt moistureless Some rain came one Match 7, but the 
fall for the month was far below the average ın all parts of t 
British Isles exoept North S@otland Wast Bf moisture would 
gravely affect the prospects of the harvest 

In conclusion, one or two inferences remain to be drawn from 
“he foregomg tabulation Between the pean summe: tempera- 
ture of the supem@or harvest years and that of the inferior there 
is only a difference of 148 in favour of the former, but thi 
means so much more heat daily over 92 days The mean ram- 
fall for the summers of inferior harvest years exceeds that of the 
superior by 2 9 inches, which means that the wet summers had 
half as much more rain than tne dry ones Hence, ıt would 
seem that rainy summers rule the harvests much more potently 
than the mean temperatures This influence seems conformable 
to the well-known character of rainy summers, in England, as 
regards sunshine, for they are wofully deficient in that vital 
element m the growth and maturity of the crops The wheat 
yield in England follows the summer rainfall inversely Good 
wheat years are those of hot dry summers Bad wheat years 


are those of very wet sunless summers ge 





A JOURNEY IN SOUTH-WEST CHINA * 
AT the last meeting of the Royal Geographical Society the 
paper read was on ‘f Two Journeys to Ta-tsten-lu on the 
Eastern borders of Tibet,” by Mr A E Pratt, whose main object 
was the collection of natural history specimens Ta-tsten-lu 1s a 
mountain village about 8400 feet above the level of the sea, in 
the province of Sz chuen in West Chini—five days’ journgy 
from the borders of Tibet, and ten days’ journey gouth-west from 
the Roman Catholic missionary station of *Mou-pwh, where Père 
David lived for some years, and whence he sent togfurope the 
valuable collections of mammals and birds which have made his 
name famous throughout the world In the year 1889 Mr. 
Pratt spent three months in this district with Mr Kricheldorff, 
making collections ın natural history, and again in 1890 about 
the same time The first stage of the journey to this remote 
district was from Shanghat to I-chang The river Yang tze 1s 
navigated for this distance of®1200 miles by steamers built 
especially in Britain for the river service, and commanded by 
English or American captains Pgssengers change steamers at 
Hankow, and the whole journey dtcupies from ten daysto three 
weeks, according to the state of the river and the time lost in 
waiting at Hankow for the next boat 
The wurney from I chang to Chung-king 1s generally made 
in Chinese house-voats, but Mr Pratt had a boat specially butlt 
At Chung-kingethe river @1600 miles from Shanghai), at high 
water, 1s considerably over a mile in width This 1s a great 
opium-growing district At Sut-fu, the great centre of trade 
for Yunnan, Mr Pratt left the Vang tze and enteged the Min, 
one of its largest tributaries Phe great industry of this thickly 
populated district on the banks of the Min is the manufacture of 
salt On May 14 the party anckdred for the night at a plaice 
some fifteen miles below Kra-ting fu, reaching the city in the 
course of the afternoon They left Kia-ting-fu on May 19 
Ther way lay ethrough a realfy lovely country, beautifully 
watered by innumerable streams, reminding Mr Pratt very 
much of Hampshire Here, for the first tim@®he saw that 
beautiful orchid, Dendy odium nobile, growing wild—a mas» of 
pink bloom Eight hours’ travelling brought them to the town 
of Omer-hsien, seven miles from MounteOme:, the celebrated 
sacred hilfso wefl descybed by M Colborne Baber They left 
Omer-hsien on the 21st, @ndeon their way met many coolies 
canymg the eggs of the celebrate] wax insecg dgwn fipm the 
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The method of production 
of this wax has been*fully described by Mr Hoste 
After travelling through a very wild region, the party reached 
an elevation of 5000 feet, where Mr Pratt gathered a lovely 
fragrant honeysuckle and a@fine mauve-coloured primula, and 
saw son% feathers of the famous Amherst pheasant On Mgy 24 
they struck the main stream of the pong river, which appears to 
divide the férritory of the independent Lolos from that of the 
a*t portion of this interesting people subject to the ChineSe Pass- 
ingeey the side of a range of mountains the party followed an 
e affluent of the Tung iver, and of®May 26, thirty-two days after 
+ leaving Ghungeking, reached Tasien-chih, a long straggling 
k village of detached lusters of houses It stands at an elevation 
NY 5980 feet above the sea The mountain ends in a series of 
ourteen precipice® ach some 200 feet high, theehighest being 
d only accessible by ladders The chmate ıs very mfich like that 
of England—cold, tainy, and changeable , the roses very pretty 
bst singl&, and strawberries were plentiful , and there 1s goode 
shooting—wild ox, tw8 species of antelope, twe species of bear, 
. & 24 five of pheasant 
: The party went on to Ta-chien-lu, the road leading over a 
passsome 10,000 feet in height Ta-tsien-lu 1s a most interest- 
ing town All sorts of Asiatics may be met ın its streets, and 
Europeans, therefore, attract less attention here than in other 
places where strangers are seldom seen. The natives of the 
place are the wildest-looking people, invariably armed to the 
teeth, some of-fine physique, tall and handsome, with long 
matted hair hanging over their faces 
® The following year, 1890, Mr Pratt madea second expedition 
to Ta-tsien-lu, to increase his collections, ‘This time he carried 
out the intention he had formed on his previous journey, of 
. sanding Mount Ome: This mountain 1s 11,100 feet high, 
and 1s regarded throughout the neighbouring countries as a spot 
of peculiar sanctity There are between sixty and eighty 
temples on it, and about two thousand priests, and ıt 1s con- 
’ tipually visited by many thousands of pilgrims The mountain 
rises abruptly like a promontory, and can only be ascended from 
ong side The others are extremely steep, one of them being 
a precipice nearly a mile and a third high, the highest sheer 
$ dechivity, perhaps, in the world As the party approached the 
mountain, they passed, many fine trees, of the species alhed to 
the banyan One particularly fine specimen, with a magnificent 
spread of foliage, Mr Pratt measured, and found ıt to be 30 feet 
intircumference The path led them at first through a wide fertile 
valley of nce @elds, with clumps of trees scattered here and 
there as in gypark The mountain 1s covered from head to foot 
with undergrowth and forest, pines, hollies, and other ever- 
greens predominating Flowers were very abundant, wild 
roses, anemones, asters, yellow violets, and two species of 
hydrangea Here Mr Pratt noticed Paxza begonta, which he 
believes has no representative ın Europe, but which he believes 
1s represented in America Near the top he found a prmula 
3 and a dwarf azalea with fragrane foliage, the latter, so far as he 
knows, a unique specimen 
During this visit, Mr Prattmore than once witnessed the curious 
phenomenon known as the glosy of Buddha Standing on the 
edge of the precipice, and looking down into the sea of mist 
which generally fills the valley below, he saw, about 150 feet 
"e beneath him, the golden disk surrounded by rambow-aploured 
rings of hght, which 1s the chief marvel of Mount Omer, and 
the clearest evidenge of its sanctity very yearşmany pilgrims 
commit swede by throwing themselves down from this cliff On 
May 1, accompanied by Father Soulié, Mr Pratt made an ex- 
cursiow from, Ta-tsien-lu to the snow-capped mountains, and 
` pitched his tent m a forest of rhpdodendrons just coming into 
bloom, about two hours below the region of perpetual snow 
By way of summary of the*yegetation, Mr Pratt divides the 
i country here briefly into fur region? or zones —(1) Above 
16,000 feet we have perpetual snow (2) Between 16,000 feet 
and 10,000 feet, rnododendroms, anemones, prymulas, rhubarb, 
many lilies, a few asters, grass, and wild onions, of birds, 
Crossoptilon “hibetanum, Lophophorus lhuysu, and Pere 
David’s small blue bird (3) From J0,000 to 5000 feet— 
rhododendrons, coniferous trees, goosebernies, several species of 
curant (including onegvery large black currant with bunches of 
fruit a foot ın length), undergrowth, and severalspecie8 of birds 
(4) Below 5000 feet there 1s culjivasio® on a few farms, and 
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ON March 25, the Russian Geographical Society held an 
extraordinary nefeting tg listen to a communidktion by G 

E Grum,Grzmailoabont his expedition to Central Asia “The 

expedition consisted of M*Grum-Grzimailp, his brother, a col- 


lector, an interpreter, six Cossacks, and twomen The luggage e 


was transported on some filty horses anddonkeys After having 
crossed the Russian frontier on Jane 8, 1889, they soon reached 
Kulja? and thence went ‘north-east, towards the spurs of the 
Boro-Khoro Mountains By the way they visited Centrat 
Dyungaria, ın order to obtain specimens of the wild horse dis- 
covered by Przevalsky, and described as Agnus przevalskı by 
tke late Polyakoff from one single specimen brought m by the 
great traveller Four specimens more were obtained Return- 
ing from Dyungaria, the expedition proceeded, in Segtember, 
to the Eastern Tian-Shan, and completed the exploration of its 
remotest eastern pagts The well-known oasis of Turfan proved 
to be a desert which Sas been recovered for industry only by the 
hardest imaginable labour It has no water, notwithstanding 
the proximity of the snow-mountains of Bogdo, and its inhabit- 
ants have dug out a whole system of underground canals and 
wells (some of which are 300 feet deep) to irrigate the desert 

The canals collect the water underground, and then bring it to 
the surface in the Ifwer grounds The hole work 1s so colossal 
that the members of the expedition compare it with the colossal 
works of Egypt Ae to the absolute height of “the oasis, M 

Grum-Grzaimailo pointed out tha® parte of it appear to be below 
the level of the sea Of course, this conclusion of the Russian 
traveller, being based upon barometrical measurements only, 
cannot yet be taken as quite certain, but it shows that the 


oasis of Turfan ıs extremely low, and that ıt ın no case mses* 


more than from zco to 300 feet It thus must represent the 
bottom of a great lake, which occupied on the border of the 
Central Asian plateau the same position as Lake Batkal occypies 
now , and this cuite unexpected fact ıs one of great importance 
for the physical geography and geology of the whole region 

In February 1890 the expedition reached Ham, and thence 
proceeded to Mor-gol 
their further advance eastwards , so they turned towards the 
south, and went to the Nian-Shan ridge, which had already been, 
crossed in three different places by Przevalsky and Potanin. 
MM Grum-Grzmailo studied that interesting ridge over a 
length of 300 mules, and crossed it ın a picturesque gorge 
which brought them to the Babo-ho river, and thence to the 
Chmese town Yunan-tcheu After having explored the Alps of 
Si-nin, they reached the Hoang-ho, and thence began their 
return journey The snowstorms rendered travelling difficult, 
so they rested for a while at Su-tcheu, and thence, crossing the 
Be-tchan Mountains, went to Gu-tchen, thence to Yrumtchi, 
and finally reached the Russian frontier on November 25, 1890 
Survey has been made over a length of 4840 miles, of which 
4000 miles were previously untrodden ground, latitudes and 
longitudes were often” determined during the journey , so also 
were altitudes Nearly 200 photographs were taken, and the 
natural history collections are sure to be very interesting 





SCIENTIFIC SERIALS. 


American Four nal of Mathematics? vol xu, Nos 2 afd 3 — 
In No 2 1s concluded Part I of a lengthy article by O Bolga 
on the theory of substitution-toups gid its appligation to 
algebraical equatiom&, the final section dmcusses groups of 
operations, especiilly those obtained from the ‘grdups ” eof 
rotations of a regular polyhedrog which leave ıt congruent with 
as first position Part II defis with Galois’ theory of 
algebraic equations ”—The *followgng pipers also appear — 


‘*Quelques propriétés des nombres Ke » by M M d’Ocagne, 
These numbers havee been @iscussed in a previous article 


Heavy snowfalls, however, prevented . 


(1887, p 353), where they were defined by means’ of a eè 


triangle analogous to Pascal’s —‘‘Sur les lois de forces cen” 

trales fasant décyre 2 leur point d’applicatien une conique 

quelles que soient les conditions imitiales,” by P Appell —On 

certain*identities in the theory of matrices, by H Taber -« 

Systems of mys normaf to a surface, by W C L Gorton —On 

the, epicycloid, by F Morley sone interesting results of 
d . 
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e Wolstenholme’g and others are here obtamed by the use of 


cifflar co-ordinates —The reduction of 
dx] JAI + mx?) (1 + nx) to Mdy{/(B- y*) (1-2) 
‘by the substitution P= a+ fa + i, by H P Manning 
A table of available forms ıs added, and attention draw to those 
forms in it grvgn Wy Cayley (‘‘ Elliptic Functions,” p 316) 
®_-A Simple statement of*proof of *reciprocal theorem, by J 
C Field —Related expressiogg for Bernowlh's and Euler’s 
Sautnbers, by J C Field ——In No @ appears a third memoir, 
on a new theory of symmetric functions, by Major P 
A MacMahon, R A. Attention 1s drawn to a fundamental 
theorem m operations, given without proof It 1s a generaliza- 
* tion of a theorem by Sylvester which ts itself a generalization of 
Taylor’s theorem , ‘‘it enables us from any linear function P of 
the operators to determine another lmear function Q, such that 
exp P exp Q,” tke bar m exp v being used by the author 
to indicate that the multiplication of operators that occur in # 1s 
symbolic —M Joseph Perrott ao contrilaes a paper entitled 
“Remarque au sujet du théorème d’Euclide sur Pimfinité du 
nombre des nombres premiers.” 





SOCIETIES AND ACADEMIES 
e LONDON e 


Royal Sogiety, April 9 —‘‘ The Measurement of the Power 
supplied by any Ele&ric Curent to anf Circutt ” By Prof 
W E Ayrton, FRS,&@d W E Sumpner, D Sc 

I -@-During the meeting of the Electrical Congress m Paris in 
1881, one of us? devised a method of using an electrometer for 
measuring the power given to any circuit by any current, This 

” method 1s the only electrical one hitherto published, the accuracy 
of which does not depend on assumptions either as regards the 
character of the current variations or as regards the nature of 
the @ircuit the power given to some part of which we desire to 
measure 

In view then of the present wide use of alternating currents 
for industrial purposes, ıt might have been expected that this 

o electrometer method of measuung the power given by any 
intermittent or alternating current to an inductive circuit would 
have been extensively employed Unfortunately, however, as 
pointed out by one of us m conjunction with Prof Perry 
(Journal of Soe of Tel Engs and Elects, vol. xvn, 1888), 


Fig 


Let V;, Vp and V be the regdings of the voltmeter when 
applied between a and 4, 4 and c, and a and c respectively , 
then, ¥ W be the mean watts supplied to the circuit ad, we 
have ın all cases, whatever the nature of the current, or of the 


circuit ad— ° e 
. Simpe © 
$ a W= - V? - VP) ove xe (8) 


For, letez, vy and v be the yistantaneous values of the P D 

between @ and 4, 6 and c, and g and ¢ at some moment ¢, then 
WE u F Uge (2) 

If a be the curent in amperes flowing through the circutt at 

time z, then av, equals the watt® w givan to ab at that time. 


e But.” ° 
. 





g=, 
e e r . 
sinve the resistance d¢ is non-inductive , å 7 ° 
e e 
f . w= PPa > e 
r 


t This method was simultang@sly arrived at mdegendently by Brof 
Fitzgerald s 
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th?” fact that Sir W 
Thomson’s quadrant electrometer$ do not generally obey the 
mathematical law given for these instruments in text-books,? as 
ıt was supposed they did when this electrometer method of ‘* 
eneasuring powe: was first suggested And hence the main 
result that has, up to the present sme, followed from the publi- 
cation of this method has been the stimulation of anventive 
miĝis to devise forms of electrometeis m which the text-book 
law 1s stricfly fulfilled ° *. 

In 1888, Mr Blakesley published a very ingenious method for «, 
measuring the power supplied by altérnating curregts the 
primary coil of a transformer by the use of three dynamometers e 
The proof originally given was geometrical, agd was based on e» 
sevgral assumptions, amongst others that the gurrents and a Aa 


fhe use eof this method ıs restricted by 


fluxes varied with the time according to a sımple sne law Ang ® 
analytical pyogf has recently been given, (meeting of Physica 
Society, February 27, 1891) by one of us, in conjunction with 
Mr Taylor, showing that the method gives*equally good results 
however the currents and magnetic fluxes vary, but there still 
remains a serioys objection to the meth@d, as ıt 1s assufned that 
there 1s no magnetic leakage in the transformer, or, ın other words, , 
every line of force 1s spposed to thread each convolunon of ° 
both primary and secondary coils Further, the method cannot 
be used with a single circuit as the coils of one of the dynamo- 
meters must be placed im different circuits 

The employment of an electro-magnetic wattmeter for the 
measurement of power 1s well known, but errors are introduced 
when alternating currents are used, owing to the self-:nduction of 
the fine wire coil Several investigators have considered the 
magnitude of this error, and have suggested various devices fer 
reducing it to a mnımum 

II —Several months ago, however, while working at alternate- 
current interference, we noticed that ıt was possible to employ - 
an extremely simple method for measuring the power speed 
by any current to azy circuit This method, which has since 
been im regular use in the laboratories of the Central Institution, 
1s quite independent of any assumptions as to the nature of the 
current, or of the circuit, the power given to which ıt 1s desired 
to measure, and it has the further great advantage that the gnly 
measuring instrument required is the ordinary alternate-current 
voltmeter of commerce ‘ 

In series with the circutt ad (Fig 1), the power given to 
which we desire to measure, connect a fon-inductive resistance 
bc of r ohms, . 

o 


Theas, squaring (2), we have— 


2 ve 
è Ur = V, + 2240, + vey 


e 
» w= (V - 9? ~ v2 
Lor- of - of) 


As this equation ıs true at every moment, it mast albe true 
for the mean values of w, v’, @,°, and v? 
T 
f vdt), 
0 


So that X 
T r/e! et T 
f wat = wf wd — il v dt — 
o 27\ J 0 0 
and š . 
W= Zve - V- V, ee 


which is the equation*gtven above 

If the resistance of ĝe be not known, or 1f there be any fear 

that ıt may be shanged by the passage of the current, thën an 
. 

* We may mention that an in®estygation on quadrant electrometers has 
been going on from time to time at the Central Insqyut for jhe last five 
years, and we had hoped tœ have commuricated the complete report long 
before this to the Royal Sociqgy ʻ. 

e e e x 
e ° . * 
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ammeter (ap *tternate curren ammeter, of course, 1f Zlternate 

currents be employed) can be mserted ın the circuit Let the 

reading of this ammefer, which represents thé square root of 

the mean square of the current be A, then, for v in (1) we may 

substitute V/A, or id 
A 


W= 2V, (3) 


When emBloynig this last formul, the non-indudhve resist- 

» ance Jc may be that offered by incandescent lamps, simee there 

1 n@obyection to the fesistance varying with different mean 
gtreng?Ms‘ol the current employed *e ° 

- Ths voltmetergmethod of measuging power was arrived at 

quite mdependently. of the electrometer method referred to 


(vË - ve — wy) 





*e wabove, but an examfhation of the electrometer method shows 


tifat it 1s practically eguivalent to gmultaneous measurements 
of three P Ds ° 

An analysis of the equation (1) shows that the value of the 
norinductive resistance 7, which it 1s best to adopt in onder to 
reduce to a minimum thè error in W arising frog errors in the 
vabtmeter readings, is such that the potentials V, and V, are 

* equal to each other It can also be shdwn that the percentage 
error jn estimating the power W due to errors in the voltmeter 
measurements arising either from faulty graduation of the scale, 
or from maccurate readings, 1s from four to five times the pei- 
centage error of a single reading of the voltmeter 

Asall mstruments that are graduated for measuring the square 
root,of the mean square of an alternating P D , such as a hot- 
wire voltmeter, an electrostatic voltmeter, &c , really measure 
the mean square and not the square root of the mean square 
directly, ıt would be better, if such an instrument were to be 
employed for the method of measurmg power described 1n this 
papey, that ıt should be graduated ın mean squares of P Ds and 
nêt m the square roots of the mean squares In that case the 
prébable percentage error in the measurement of power by the 
method would be from 2 to 2 § times the error in the measure- 
ment of each of the P Ds 

1s, of course, clear that these errors to which we have been 
referring are not errors in any way essential to the method pro- 
posed for measuring power, since by the employment of an 
accurately graduated voltmeter, by exercising care in taking the 
readings, and, if necessary, by repeating the measurements two 
or three times and taking the means of the observations, the 
power can be measured to any degree of accuracy desired. 

As in practical cases the sum of the two potentials V, and Va, 
will not often begnuch ıp excess of V, we may conveniently ex- 
press the true power W in the followmg way 

If Ais the@urrent in aå (Fig 1) as read by an alternating 
current ammeter, the apparent power absorbed by ač ıs 


VA 
The true power W, when V, 1s made equal to V}, can be 
shown to be 


w= ( ~- 27t Z)y:A, 


where 





y= wen, 
1 


or as y 1s usually a small number, 
W = (1 - 2y)V,A. 

Thus the error neade in assuming {hat V,A gepresents the 
true power 1s 8 per cent if (V, + Va — V) 18 4 per cent of Vj, 
also 1f, due to unsteadiness of the currents, or to error in the 
voltmetag readjngs, the value of (V; + Va — V) 1s uncertain to 
the extent of r per cent of V}, thg uncertainty m estimating W 
1s twice this, or 2 per cent 

III —The method we have fugt described 1s well adapted for 
measuring the power supphe@ to an alterfating current arc lamp, 
and 1s, moreover, likely to be of service in investigating the phe- 
nomena of the alternating curment arc Three of our senior 
students, Messrs Kolkhorst, Thornton, and Weekes, have made 
a number of experiments on arc lamps by the use of this method, 
and from their experiments ıt would appgar that the quality of 
the carbon employed affects materially the difference in phase 
betwgen the currents passing through the are afd the P D 
between the carbons Ifthe aig be quite steady and enly give 
out the rhythmic hum that accompanies a°well-formed arc, such 
as can be obtained with cored garbons of good quality, the arc 
appears fo actrattcally as a simple yesistance, but if the arc 
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be maintained betwen uncored carbons of poor Quafity, ang be 
hissing, there 1s considerable difference ın phase between the 
current and the P R between the terminals , further, the experi- 
ments show that the current 1s yery far from being a sige function 
of the time, although pgoduced by a dynamo whose E M F. 
normally follows a harmonic law s 

In addition to the difference of phase of P D gnd current that 
may be produced ın the arc “tself, there 1s the electro-magnet to 
be considered, by which the disimnce between the carbons is, 
usually¢egulated ın arc lamps This electro-magnet will intro- 
duce lag between the P D at the terminals of the lamp and the 
current passing through the electro-magnet and the arc in series , 
and hence, even although the arc be perfectly steady, we find, 
even 1n the case of a Brush lamp especially intended for alternate 
currents, that the true power supplied to the electro-magnet and 
arc 1s 20 per cent less than the product of the readings of the 
ammeter and the voltneeter attached to the damp terminals, and 
which gives the square root of the mean product of the squares- 
of the current and P e 

If, however, the arc be between common carbons and be 
hissing, the difference, we find, 1s much greater With cored 
carbons this Brush lamp requires a P D of about 35 volts to be 
maintained between its terminals, but if these cored carbons be- 
replaced by common carbons and the arc be hissing, the P D 
between the terminale of the lamp at onoe rises to 45 or even 50 
volts, although the current passing through the lamp and the 
amount of hght givengout remain practicglly as Before And 
then we find that the true powerfsupplied to the lamp may be 
only one-half of the square root of the mean product of the 
squares of the current and P D , so that the readings of the 
ammeter and voltmeter alone make the apparent power twice 
as great as the true power 

For the purpose of easily estimating the ratio of the true to- 
the apparent power supplied, formula (3) may be thus written— 

= -Mty 0 VN + Va + YD} 

w= Av, {1 NAS a) 
from which we see that the expression in the brackets repre- 
sents the ratio of the true to the apparent power supplied to the 
lamp or other cireutt aå (Fig 1) Hence the percentage error 
made ın assuming that the power supplied to any circuit was the 
product of the ammeter and voltmeter readings would be m alh 
cases, whatever the nature of the current or of the circuit, 


(Vi + Va — V) (Vi + Va + V) 

roo = P « (5)! 
aVV, (5) 

' The following are samples of the results obtained with a hand-- 

regulated lamp, there being no electro-magnet at all in series with 
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the arc (Fig 2). ™ The carbons were not cored, and the arc was 
hissIhg. The frequency was maintaiagd at 200 periods per second. 
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` For the purpose of obtaining an idea of $, the angle of phase 
difference produced by the hissing arc, between the current and 
the P 18, we may qssume that the P Dy and current are sine 
functions of the time , then, as may be easily proved, 
vet ve -ey 6) 
2V3V, i 
and the values of @ for the two tests given above come out as 
40° 20’ and 57° 10’ It will, of course, be observed that this 
assumption of a harmonic law for the P D and current for the 
purpose of obtaining me idea of the velue of p, in no way 
affects the generality of the method for the measurement of the 
power, sincedhis 1s bgsed on no such assumption 
The following are samples of the results obtamed with a Brush 
alterpate-current lamp reBulated by an eletro magnet (Fig 3), 
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the carhons not being cored, aftd the archissing The frequency 
was magntained a 200 periods per second#@ 
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TABLE II 
on apne 
e 
Square root of the mean squar 
q an % a H ie 
7 za s. ~] Percentage between 
Of P D ın volts between . error in current and 
É . ej estimating PD 
mee em et Of current in power eas 
aand | dande | arnde amperes formula (5) 
Vin Ve e v e Ge 
° . j bd + À 
648 58o x08 4 130 4408 s6 o 
59 8 642 107 4 120 505 oa 20 
550 673 107 48 ® 10 6 460 58 30 
e 
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were then not touched, and?as they burnt aw@y, th@ arc grew 

longer and longer until ıt finally went out The frequency was 

maintained at 200 periods per second med 
@e 
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f 
Square root of mean square i ` f 
ag 
- between 
Of P D in volts between | Of current | gs p | current and 
EMF in amperes ver vo PD 
of 77 a 
dynamo |æ and d|éandc |aandec | 
in valts Vy Vo y A ¢ 
š = s 
o 
354 89 o 723 120 I24 4 129 
F 380 | g20 | 733 |@ 125 130 0 133 
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Comparing V with the EM F of the dynamo, we see that 
the arc and the condenser together acted a5 a condenser on the 
whole , but, comparing® V with V, + Vs, we see that the arc 
acted as an induction and not as a capacity 

Calculations from the measurements made on the assymptions 
that the are acts like an imduction coil, and fhat tHe current 
follows a simple sine law, sw that the mductance of the arc 
itself 1s as great as that of the regulating electro magnet used ın 
the lamp When, owever the mductances of the arc and 
electro magnet ın series 1s observed, it is found to be less than 
the sum of the two inductance This shows conclusively that 
the current dées not vary according to a simple sine law } 


Linnean Society, Apnl 2.—Prof. Stewart, Pres:dent, in 
the char —The R@év Prof Henslow exhibited specimens of 
Oxales cernua, Thunberg, a native of the Cape of Good Hope, 
and ggve an,interesting account of Rs introduction nko the 
countiies borderingethe Mediterranean and the Canaries and 
Madeira, tracing 1ts preser% northern distribution, so far as he 
had been able to ascertain ıt © A discussion f@lowed& in which 
Messrs A W Bennett C B Clarke, W Baté&on, and B D 

" . e x 
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@e s TABLE I The experiments already described tell us that a Imssing arc 
may cause a consyjerable phase difference Detween the P D and 
4 Square root of mean square | . the current, but they do not enable us to decide whether such 
°. a . n arc causes the current to lag behind the P D, orto lead in 
a| © Percentageerri ront of ıt To decide this pomt—that ıs, to decide whether a 
Of P D im volts between or ee cresenstiag’” hissing arc acts hke an duete coil, or a condenser—a variety 
Py n ¢ z 7 power formula (5) of @xperiments were made by putting induction or capacity in 
annd: | Bande |aande seri@s with@he arc The fallowing gives the resulteof one such 
© “i | Vo vV 6. A experiment —In series with a hand-regulated lamp (and, there- 
° hd fore, contaming no electro magnet), wasplaced a condenser of 
ee Pier 28o S39 zó 89 microfarads (Fig 4) Ungored carbons were used@and“they ‘ 
454 754 107 3 118 458 were adjusted so that the arc was very short at first , the carbons 
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Jackson took parte-Mr A B Rendle, havmg examined the 
Specimens of ‘‘Monéhona” exhibited by Mr Christy at a 
previous meeting, expressed the opinion that this trade product 
was the preserved fruit of a palm, belonging to a species appar® 
ently undescribed It was st&ted somewhat vaguely by the ım- 
porter to*have come from the South Pacific —Mr Rendle glso 
exhibited anpther specimen of an grange within an orage, 
which difera from that shown at a former meeting im that the 
mney, orange possessed 4 rind, and was not entirely envéloped by 
the outer ane —The President exhibited an abnormal specimen 

of a butterfly (Gonepteryx rhamni) possessing five wings, or two 

* hinder wings on®one side —Mr We Bateson then gave the sub- 

stance of a paper by uimself and Miss A Bateson on variatiorfs ın 

flagal symmetry of certain plants with irregular corollas He de- 
scribed the variatio # number of parts and of symmetry occur- 
ring in the flowers of Gladzolus, Veronica, Linaria, ahd Str epto- 
car pus, and showed that, although in these varieties there 1s 
corsiderable departure ge the normal form, yet the resulting 
variety 1s often as definite as the normal form, an@ not less perfect 
uf symmetry It was suggested that ethe variations by which 
specific forms of symmetry are produced may also be thus dis- 
tinct,eand not of’ necessity involving transitional forms , and, for 
example, that the process by which the 4-petalled symmetry of 

Veronica arose from that of a 5-petalled ancestor was perhaps 

similar in kind to that by which the 3-petalled variety of 

Veromca 1s formed from the type, transitional forms being in 

such cases rare, of even absent An interesting discussion fol- 

lowed, in which the President, Prof Henslow, Messrs C B 
Cfarke, and A W Bennett took part —The Secretary then 
read a paper by Mr H N Ridley, of Singapore, on two new 

genera of orchids from the East Indies 


e 
*Z8ological Society, April 7 —F Du Cane Godman, F RS, 
Vice-President, ım tne chair —-The Secretary read a report on 
the additions that had been made to the Society’s Menagerie 
dugng the month of March , and called special attention toa 
young example of the Ounce or Snow-Leopard (Fels unca), 
newWeto the collection, and to a Small-clawed Otter (Zuta 
leptonyx) from India, being the second specimen of this Otter 
acquired by the Society , also to a specimen of a Lhuys’ Impeyan 
(Lophophorus lhuyst) from Szechuen, Western China, obtained 
by Mr A G Pratt, ‘dunng his recent visit to that country, 


being the first example af the species that has reached Emope — | 


The Secretary exhibited the drawing of a female Antelope 
(Tragelaphus gifftus), anth a young one, now living m the 
Zoological Gayden, Amsterdam, which had been obligingly sent 
to him by Meer C Kerbert, the Director of that Garden — 
The Secretary exhibited (on behalf of Mr W L Sclater, 
Deputy Superintendent of the Indian Museum, Calcutta) a 
specimen of a Duck, apparently a hybud between the Mallard 
(Anas boschas) and the Gadwall (A strepera), which had been 
lately obtained in the vicimity of Calcutta —Mr T D A 
Cockerell read a paper on the geographical distribution of Slugs 
The author divided the known Slugs into six families Suc- 
cmeide, Vaginulidee, Aromdæ, Limacide, Testacellidze, and 
Selenitida, under which he g®quped fifteen sub-familes The 
Janelhidze were reduced to a sub family of Succineidz, and the 
generic nomenclature of the whole group was revised, two new 
genera and one new sub-genus being named The Philomycide 
were made a sub family of the Arionide The distribution of 
each sub-family, andy or all recognizable genera, gvas discussed 
m some detail Under the Veroncelhne a new sub-genus 
Imei:nia, from Madagascar, was indicated —A communication 
was read from Dr Alcock, Surgeon-Naturalist to H M Indian 
Survey steame Jnvestigator, contaming a description of Sacco- 
gaster maculatus, a viviparous Bathybial Fish from the Bay of 
Bengal —Prof F Jeffrey Bell sead some observations on Bathy- 
braster vexillifer, a Starfish onginally d&cribed by Sir Wyville- 
Thomson, of which the typical specimen had lately been 
received by the British Museum «Mr G A Boulenger gave an 
account of the Suuroid fishes obtained by Dr von Ihering 
and Herr Seban Wolff in the Province of Rio Grande do 
Sul, Brazl—-Mr F E Beddard read g paper giving some 
account of the anatomy of the Patagonian Cavy (Dottchotis 
patagomca) from specynens recently lying in the Society’s 
Gardens e . 


. 2 
Mathematical Society, April g —Major MacMahon, R A, 
FE R S, W1ce-Rgeswlent, in the®chair —Major MacMahon (Mr 
J J Wakes FRS, taking the chair fro few) read a 
paper on the analytical forms called tr&gs, with appleations to 
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the combinations of certain electrical quantities and to the com- 
positions of multigartite numbers A discussion followed, uw 
which Mr Kempe, F.RS, S Roberts, F R $, and Mr 
J Hammond took pgrt.5-Mr Kempe spoke on the flaw in his. 
proof of the map-colour theorem which had been pointed out 
by Mr J Heawood (see Appendix to wl xx: of the 
Society’s Proceedings}, and”stated that he was still un able to? 
solve the problem fully —Mr Tacker (Hon Sec) communa 
cated æ paper by Mr Culwerwell on compounded solutions in 
the calculus of variations 


EDINBURGH 


Royal Society, Aprl 6 —The Hon Lord Maclaren, Vice- 
President, ın the chair —Sir Douglas Maclagan read an obituary 
notice, by the Right Jion Lord Monciieff, of Prof @ampbell 
Swinton —-Prof Crum Brown read a papel, written by himself 
and Dr James Walker, on tle synthesis of dibasic acids by 
means of electrolysis. In a previous paper on this subject the 
authors described the behaviour of the ethyl-potassium salts of 
normal dibasic acids on electrolysis These they found to yield 
always the diethyl esters of normal acids of the same series In 
the present paper, extending their investigation to acids with 
side chains, they gye an account of we alkyl derivatives of 
succimec acid as obtained by the electrolysis of ethyl-potassium 
methyl-malonate and ethyl potassium ethyl malpnate The 
esters formed accordi% to the gegeral eqhhtion, 


2EtO(CO) R” (CO)O = EtO(CO). R” 
+ 2CO,, 


R” (CO) OEt 


are evidently always symmetrical, so that from methy!-malonic ° 
acid one might expect to obtain symmetrical dimethyl-succinic 
acid, ° 
[2EtO(CO)} CH(CH;) (CO)O . 
= EtO(CO) CH(CH;) CH(CH,) (CO)OEt + 2C0, 


This dimethyl-succinic acid contains two similarly situated asym- 
metrical carbon atoms, and ts thus, like tartaric acid, capable of è 
existence in four isomeric forms—two optically active, and two 
optically mactive, one of these latter (corresponding to racemic 
acid) bemg a compound or mixture ın equal proportions of the 
two opposite optically active acids As the optically active 
forms are produced in equal proportions by any purely chemical 
process from mactive materials, the authors were justified m ex- 
pecting to obtain, by electrolysis, a mixture of the esters of the 
two inactive symmetrical dimethyl-succinic acids The synthesis 
was conducted ın precisely the same manner as ın the previous 
experiments The authors succeeded in separating and punfymg 
two acids—one, the less soluble, having the meltng-point 
193° C , the other melting at 120°-121° C These acids on 
analysis proved to have the same composition—both correspond- 
mg to the formula CgH,,0,—the acid melting at 193° C' being 
apparently identical with the para-s-dimethyl-succime acid of 
Bischoff (melting-point 194° C ), while the other seems to be 
identical with his anti-s-dimethyl-succinic acid This conclusion 
was further confirmed by measurements of the electrolytic con- 
ductivity of solutions of the acids. In a similar manner the 
authors performed the electrglysis of ethyl-potassium ethyl- 
malonate As before, they oDtained, ım the pure state, vo 
acids, one melting at 192° C with decomposition, the ogher at 
130°C Analysis showed that these acids have the composition 
ot diethyl-succinic acid, and, froy their mode of formation, are 
symmetrical These, are evidently identical with the para-s- 
diethyl succinic acid “(melting-point 192° C with dégomposi- 
tion), and the anti-s-diethyl-succinic acid (melting-point 129° @ ) 
of Bischoff and Hjelt This camcyysion also was fitrther con- 
firmed by measurements of, electrolytic, conductivity —Prof 
Tait read a paper ®n the Virial, wah special reference to the 
isothermals of carbonic acid He showed that the usual mode 
of writing the equation, with pw — §),as the left-hand member 
(where the term 8 1s part of the virial), is mcgrrect except in 
the absence of molecular force The true form of the (approxi-e 





mate) virial equation ts A y 
. š g - 28 \ ( e t= ` 
= öğ(i- + {R + — | — 
Á a(x oe +a) + v) vra) w? °° 


whete ž, 2, ¢ belpng to the critical, pont A first rough esti- 

mate, based on Amagat’s recent work, gives for carbonic acid 

the values  =92 6 afm, @=00046 Andiews long ago caie- 
e es 
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efully determined ¢ = 30°9 C The approximate values of the 
other constants are a = O ool, 8 = 0 Q008"R = O 00371, and 
e = 0000021 With these, the above formula gives fair repre- 
sentations of the isothermals from o; C*to 100° C , forranges of 
pressure from x toescoo atm These are, however, to be re- 


© garded as provifional valwes only Further numerical work 1s 


required to determine them moge exactly The formula above 
®sebased on the assumption? *(r) that the particles are hard 
spheres, and (2) that the absolute tefnperature 1s meastred by 
the average energy of a free particle , and its agreement with 
experiment is regarded as strong evidence ın favour of the 
truth of the second of these assumptions , which, in its turn, 
throws strong light upon the nature of the liquid, and even of 
the solid, state 
e 


Paris 


Academy of Sciences, April 6— NW Duchartre in the 
chair —On a system of equations from partial derivatives, by 
M Emile Picard —Transformation 27 vere of lymphatic cells 
into clasmatocytes, by M L Ranvier It 1s shown that the 
lymphatic cells of the frog may be transformed into ramified, 
unmobile cells—that ıs, into clasmatocytes—by making a prepara- 
tion of the peritoneal ymph and keeping yf in a glass cell at a 
temperature of 25°C for one hour —On vaccination by mwi- 
mum doses @f vaccyating matter, by M, Ch Bouchard The 
results of numerous experimerngs mdicate that vaccinating matters 
act efficaciously when the amount employed 1s only a small 
fraction of a miligram In one experiment complete immunity 
was obtained by the total injection of o 026cc of the culture 
per kilogram of the subject —Interpretation of the fire-ball 
painted by Raphael in his picture the ‘‘ Madonna di Foligno,” 
by M Daubrée (see NATURE, vol xin p 500, and American 
Jéurnal of Sctence, March 1891) —The law according to which 
the*sum of the distances from the moon to two certain stars 
varies in the function of time, by M L Cruls —New nebulz 
discovered at Paris Observatory, by M G Bigourdan This is 
a continuation of lists previously given, and contams a de- 
scription of fifty-five new objects situated between nine 
and sixteen hours of mght ascension Observations of 


the asteroid (G08) discovered at Marseilles Observatory with 


the Etchens equatorial, by M Borrelly Observations for 
position were made on March 31 and April rı and 4 —On the 
theory of surfaces applicable to a given surface, by M T Wem- 
garten —On the theory of applicable surfaces, by M E Goursat 

—On an analytical problem which 1s connected with dynamical 
equations, by M R Liouville —On regular continuous fractions 
relative to e”, by M H Padé —On the mode of vibration of 
membraftes, and the 7é/e of the thyro-arytenoidean muscle, by 
M A Hubert —Preparation and properties of 10dide of boron, 
by M Henri Moissan (See Notes, p 568 )—On a new com- 
pound of molybdenum, by M E Péchard A description of 
permolybdic acid, Mo,O,, 1s given —On a new method for 
thé separation of tron from cobalt and nickel, by M G A Le 
Roy An electrolytic method 1s proposed for the separation of 
iron from cobalt and nickel —On the asymmetry and the produc- 
tion of the rotatory power in the chlorides of the compound am- 
moniums, by M J A Le Bel fee author shows that when four 
alwoholic radicals are substituted for the hydrogen in ammonium 
chlomde, the molecule appears to attain an variable geometrical 
form This ıs experimentally proved by the existence of isomers 
and the appearance of rotatorygpower when these four radicals are 
differen? —On the nitr8-derivatives of dimethyl ortho anisidine, 
by MM®E Grinflux and L Lefevre —On the transformation by 
Neat from campho-sulpho-phenols ‘o homologues of ordinary 
phenol, By M P Cazeneyyee—On terebenthene, by M Raoul 
Varet —On ethyl malonate, and, ethyl-polassium malonate, by 
M G Massol —On the m®tro organisms foui on grapes, and on 
their development during fermentation, by MM V Martinand 
and M Rietsch —Contripution ¢o the stydy of the bleaching effect 
of tHe ar, by MM A and P Busine —Law of position of 
nervous centres, by M Alexis Julien —New observations on the 
oceanic sarding, by Y G Pouchet —On the supposed crane of 
Moctezuma IT, by M E T Hamy —On the existence of 


e etufis of andesite in the flysch of La Clasaz (Upper Savoy), by 


M P Te:mier —On the phenomena @onsecutivg to the altera- 

tion of the pancreas determined experimentally by an injection 

of paraffin in the W2ssug@ canal, by M E eHedon —O® the 

phenomena consecutiv to the destruction of the pancreas, by 
e 
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M E Gley —Ghemical researches on miosobian secretions 
transformation and elimmation of the nitrégenous organic matter 
by the pyocyanic bacillus in a medium of a given culture, by 
M Arnaud and A Charrin $ 
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Royal Academy of Sciences, March rı —@n symbiosis 
as causing accessory secretions in the shells of marine Gastropoda 
by Dr, Carl Aunvilhus —Researches om the amount of Blodd 
expelled from the heart, by RBrof Tigerstedt —On pendulum ob-, 
servations made in the mineg of Sala during 189Q, by Prof Rosén 
—A report on a foreign tour undertaken to study c&nstructions 
suitable for maritime purposes, by Hefr Nystedt, marme 
engineer —Qy the respiratign of the Algæ, eby Miss H Loven 
—On the @ydrography of the fiord of °Gullmar, by Miss A 
Palmqvist —Observationes mycologice ,1 &e genere Russula by 
L Romell —On the African species of the genus Xyris, by Dr 
A Nilsson —Ag elementary demonstration of the fundamental 
proposition of the equation theory, by Dr E Phragmén —-@n 
the cyclic system of Rib&ucour, by Prof Backlund —The radia- 
tion of the clouds around the thermometric minima, by Dr H 
Hamberg —Geological observations on Snaefellenesand 10 the 
environs of the Faxebay in Iceland, by Dr Th Thoroddsen — 
Derivation of a formula within the mathematical statistic, by Dr 
G Enestrom —Observations on the ephippise or the hivernal 
egg-capsyles of Daphnia pulex, by Baron G. Ç Cederstrom 
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CATALOGUE QF FOSSIL FISHES. 


Catalogue of the Fossil Fishes in the Britsh Muun, 
Natyrai History Part II *By Arthur Smith Wood- 
yard, FGS, FZS (London Prmted by*order of 

, Pe Trustees ) .. E 

-~]? 1s g matter for very warm congratulation to all 

ts “British zoolegists that such excellent work a? Mr 

Smith Woodwagd's “Catalogue of Fossil Fishes” should 

proceed from the Yreat National Museum in Cromwell 

Road When Sne remembers the dingy rooms, the 

umdequate staff, tke poor library of the old Natural’ 

glistory Department at Bloomsbury, it Seems scarcely 
credible that in so few years’ tim@ so great a change has 
beer effected In the new Museum there 1s ample space 
for the collections, working rooms for the curators, an 
increased staff of competent naturalists, and an admur- 
able library with the latest memoirs from all parts of 
the world for their use The increased opportunities 
for genuine scientific work now afforded to the younger 
members of the staff of the Museum, as well as the 
improved system of making appointments which, as 
yeğ as much else which is good in the Natural History 

Museum, we owe to the Director, are bearing fruit in 

work like that done by Mr Smith Woodward His 

“Catalogue of Fossil Fishes” is not a mere enumeration 

of the specimens in the National Collection Though 

the®series of fossil fishes there deposited 1s by far the 
finest and most extensive ın any Museum ın the world 

—-now that the collections of the late Earl of Enniskillen 

and of the late Sir Philip Egerton have been incorporated 

with the older possessions of the Museum—yet of many 
groups or of portant genera the best specimens are as 
far away 4geSt Petersburg on the one side and Phila- 
delphia on the other Mr Woodward has for some years 
spent his vacations in visiting (one hopes at the expense 
of the Trustees of the British Museum) the various 

Museums of Europe and America in which fossil fish- 

remains are preserved he 1, therefore well acquainted, 

not only with the literature of his subject, but with all 
the existing material Further than this, he shows in his 

treatment of the remains With which he has to deal a 

sound knowledge of anatomy, and that care and precision 

as to systematic arrangement and detail which ame the 
most important qualifications of a museum curator. 

The “ Catalogue of Fossil Fishes” Mn the British Museum 

thus becomes, in Mr Smith Woodward’s hands, a valuable 

treatis@gon ighthyology, andepeneple to every compara- 
tive anatomist 
In the matter of the sane classification of fishes, 

Mr Smith Woodward follows neifher the tradition of 

Huxley nor of Gunther, but leans to Cope , at the same 

time, his two main lines of piScine pedigree,the Hyostylic 

and the Autostylic, are distinguished by a character first 
insisted upon by Huxley. He recogngzes two sub-classes 
of Hyostylic fishes—the ELASMOBRANCHII, with three 
orde®, Icthyotomi, Selachu, and Acanthadu, and the 

TELEOSTOMI, with two orders, the €réssopterygu and the 

Actinoptgrygu, (these latter cluding all modern Ganoids 

and Teleostes). In the other mañ TARER of descent, 
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| the Autostylic, Mr Smith Woodward places als? @wo 
sub-classes—the HOLOCEPHALI with only one knowh 
order, the Chimærọrde: , apd the D1PNOI, with éwo orders, 
viz (I), Sirenoide: (@encluding Dipterus, Phaneroplewion, 
and Lepidosiren), and (25 Arthrodira Qacluding Coccosteus 
and Dinicthys) In ad@ition to these four sub-class&s, the 
author recognizes a fifth—bte OSTRACODERMI, withthe 
three* orders Heterostr&ci, Osteostraci, and Antiarcha (why 
not —1°), typified respectively by the genera Pteraspis, 
Cephalaspis, and Ptericthys There ıs no evidence to 
show what may have been the nature of the jaw-suspensor 
in the Ostracodermi—hence the sub-class cannot be re- 
ferred to either hygstylic or autostylicbranch ° 

There are several noteworthy features in this classifica- 
tion The Paleactifyes of Gunther are rejected, and, more 
startling still, we miss the familiar “ Ganoids” of the 
palzontologist Every anatomist must have been struck 
with the clear indications of a line of descent from primi- 
tive fishes through forms like Chymera to the Dipnoi 
and so tothe Amphibia But one ıs not quite prepared 
for some of Mr §mith Woodwar@s pedigree-making, 
He adopts the view that the €cthyotomi—those delightful 
extinct sharks with crossopterygial fins—are the *most 
ancient forms of the hyostylic series, and is led to the 
conclusion that, in both the autostylic and the hyostylic 
series, the so-called archipterygium (crossopterygium, I 
should prefer to call ıt) ıs really archaic and primittve, 
and that the “actinopterygium” of Chimera in the°one 
series, and of modern Elasmobranchs, and, again, of 
modern Teleostomi in the other series, 1s a secondary 
departure, occurrmg thus at least at three separate and 
widely remote points in the pedigree Asa result of this 
mode of viewing the facts, we get Phaneropleuron together 
with Dipterus associated at the remote end of the autostylic 
branch with Ceratodus and Protopterus, whilst as far off 
as possible, at the remote end of the hyostylic branch, we 
find the “ Crossopterygian Ganoids” Holoptychius and 
Osteolepis—the former of which was so closely associated 
by Huxley, as previously by the sands of Dura Den, with 
Phaneropleuron 

It ıs difficult to persuade oneself that the wide separa- 
tion of these two ol& associates now proposed is a natural 
one Without proposing another theoretical pedigree, 
we may point out two facts (1) that ıt 1s somewhat 
easier to suppose that the change from autostylic to 
hyostylic suspensorium (or from an amphistylic neutral 
condition to either) has taken place more than once, than 
itis to suppose this of the change from crossopterggium 
to actinopterygium, (2) that the evidence adduced by 
Balfour and by Thatcher aseto the,primitive identity of 
construction of thé lateral fins and theemediar, fins of 
fishes is very strong, whereas the assumption of a prinfi- 
tive fish-ancestor with two, paers of crossoptetygia has 
really not a leg gto stand en, begause*the argument from 
paleontological succession is faulty, the Icthyotom: 
being really modern fish (Carbonyerous), compared with 
the primitive fish of Silurian times There sno sufficient 2 
ground for concluding that the actinopterygium has always 
developed from tht crossopterygium rather than that the 
thange has been in the other direction 

However ¢hese matters may be settled hereafter, it is 
prolmable that the fusion of the Ganoids with the Teleoste1 
as one group, (Teleostomi) containing older and newer 
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rafes of structural evolution, will be found acceptable by 
many systematists 
It woul@® be impossible to follow Mh Smith Woodward 
in these columns into the details df Ins work, bet there 
are one or twq pofnts to which I may direct attention 
The wide separation of “Coccpsteus from Ptericthys is a 
Boki stroke, and one for wifith much solid argument 1s 
adduced, Coccosteus and its allies appearing to “fit in 
with the "Dipnan, whilst Ptericthys finds alles in Cephal- 
Dr Traquair’s valu- 
able researches are largely used and acknowledged by Mr 
Smith Woodward, and he does not hesitate to accept the 
e 
former author’s association of the large family of the 
Paleoniscidz with the Sturgeons, which, as the Chond- 
roste1, form the first sub-order of the Actinopterygian 
Teleostomi, the point up to which this valuable work has 
now been brought 
Of my old friends Cephalaspis, Pteraspis, and their 
allies, Mr Smith Wogdward has a grgat deal which ıs 
extremely interesting to say It appears that the con- 
clusion (whith I rested ingmy monograph published by 
the Palaontographical®Socfety, and elsewhere) is now 
pretty well demonstrated by new and well-preserved 
specimens (described by von Alth), viz that the plates to 
* which I gave the name Scaphaspis are really the ventral 
plates of the associated species of Pteraspis Mr Smith 
Woodward is able by means of this view to give a more 
correct interpretation of my specimen of the scales of 
Pteraspis than I was able todo It 1s now ın the collec- 
08 of which this catalogue treats, and remains the only 
® specimen of the body-covering of these fish The possi- 
bility of this relationship of Scaphaspis and Pteraspis 
was often discussed and considered at the time when I 
wrote on these fossils, and I was careful to point out the 
constant association of Se Lloyds with Plerasfis rostra- 
tus, of Sc rectus with Pt Crouchi, and of Se tuncatus 
with Cyathasp:s Banks But no British specimens were 
forthcoming (although we had hundreds to examine) 
showing,any connection of the two shields as parts of 
one animal The remarkable genus to which 1 gave the 
name Holaspis (which, being preoccupied by the late Dr 
Gray, has had to give place to Mr @laypole’s Paleaspis 
pf ten years later date) seemed to confirm the view that 
Scaphaspis was a simplified shield of the same character 
as Pteraspis, Holaspis or Palzeaspis being intermediate 
in complexity But the specimen described and figured 
byevon Alth leaves no doubt fn my mind as to the inter- 
pretasion of Scaphaspig adopted by him The absence 
of the canal system, so well developed in Pteraspis and 
Palseaspis, 1s an argument anst Scaphaspıs beng, like 
those ferms, a dorsal cephalic plate 
There,aie matters with regard to Didymaspis and 
Eukeraspis (genera of mfhé which I am glad to see sur- 
viving Mr Smith Woodward’s*crucible) and Cephalaspis 
on which new light is thrown ın the “ Catalogue,” which, 
however, I must not take sp&ce to detail A very inter- 


* esting thing Connected with om Herefordshire cornstones 


is the discoyery, gby Dr Traquair, of a Coccostean, 
Phi canasprs anglica, m specimens which I had sup- 


* ‘posed might be portions of the large‘Cephalasprs salweyi* 


Quite a series of these specimens are recofded in the 
“Catalogue” as bemg ew the national cellection, whilst 
in Oxford we have*some excellent specimens @Mongst 
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the other treasures of the Grind®od Collection, which has 
been purchased for the University Museu 

e Sixteen beautifully lthographed plates and numerous 
woodcuts illustrate this second yolume of the “ Catalogue 
of Fossil Fishes” 

Oée lastgword as to a patter of word- “making "I con- 
gratulate,Mr Smith Woodward on having the food sense 
to write “ Pteraspidee” instead of % Pteraspidide,” gnd 
“ Asterdlepide ” instead of% Asterolepididee” ft would 


« 


not have been more correet to write the S pm, and. 


woufd have been pedantic 
E Ray LANKESTER « 
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The Honey Bee its eNatural History, Anatomy, ân% 
Physology By T W Cowan, FLS,FGS,FRMS, 
FSSc, &c Illustrated with Seventy-two "Figures of 
136 Illustrations (London Houlston and Sons, 1890) 


"Tee interior economy of the hive 1s known intimately 
to every bee-keepe:, with the anatomy of its 
makers, rulers, citizens, not one in a hundred ıs famuhar. 
The mass of facts accumulated duning two centuries of 
discovery hes for the most part embalmed ın the Proceed- 
ings of Societies, locked up in costly monographs, ens 
translated from foreign languages for the first time at 
1s here presented to English readers, in a form at once 
exhaustive and concise, by the most accomplished of 
modern apiarians Careful compilation from former 
writers, enriched with much matter that is wholly new, 
conscientious exclusion of theories unverified by experi- 
ment, accuracy of illustration secured by duect drawing 
fiom photo-micrographs or microscopical preparations, 
justify, we think, with the deduction? inseparable from a 
first attempt, Mr Cowan’s claim to have yroduced “ the 
most perfect work of its kind” ty 
From its pages bee-keepers will learn the extent to 
which the 1omantic stories current as to then favourites. 
are borne out by scientific research or must be abandoned 
They will find the most startling of all, parthenogenesis in 
the young hive-mother, to, be an established fact, the 
unwedded queen lays eggs profusely, but all of them give 
birth to drones No less cqtain ıs the derivation of 
queens and workers respectifely from the different kinds 
of food admuinisteied to them ın their larval state The 
future@queen is fed on “chyle-food,” elaborated im the 
chyle-stomach of the nurses, until 1t assumes the chrysalis 
change, from which # emerges a perfect female The 
future worker ıs weaned upon the fourth day, and fed 
henceforth on honey and digested pollen, w, the 
result that its ovaries are erudimentary and Steri e, while 
its futher genital structure regders it incapable of mating. 
The fecundation of the que€netakes place within a few 
days of her quitting the cell, and lasts for life , the millions 
of spermatozéa injected beihg imprisoned in a special 
receptacle, retainmng their vitality throughout her life- 
time, and escaping, one by one to fertilize each egg as it 
ıs laid Similar storage power 1s present ın the digestive 
systeme Thes food swallowed by tke mouth passe not 
mto the stomach, Butsinto ‘a temporary reservoir, called 
the honey-sac, from whence ig can at will be regurgitated 
into the cells, or papa into the stomal thfough a 
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valvular orifice, called the stomach-moyth, a construc- 
tion which “ permits the bee to eat when, where, and how 
she pleases, without having to trouble her mouth in an 
way” And this strangé power extends even to the 
respiratory process, one or two rapid breaths so chagzing 
the tiagh@e, that for the next three minutes*no further 


. inhalation 18 required One singularly interestfng belief 
© ‘is Shattered by Mr Cowan-;that the accuracy of comb 


* structure 1s due to “mathematical instinct” The story 
aftl’s measurements and of Keenig’s miscaleula- 
tions, of the error in a book of logaiithms discovered 
by the exquisite” precision of See mensurafign in con- 
structing the Iqenge-shaped plates which form the 
basis of the cells, has been popularized by many writers 
Mr Céwan’s observations show that u® no carefully 
tffeasured piece of comb are allethe diameters of the 
different cells or all the angles of the different plates 
identical, nor 1s their variation regular Cells are some- 
times square, sometimes acute-angled, sometimes roughly 
circular The mechanical purpose of the bees is confined 
to the formation of a cylinder, but the mutual interference 
of the little architects, as ın the case of impinging soap- 
b&ibbles or bottled peas, compels the hexagonal form 
Though shorn of its mathematical attributes, bee 
intelligence remains extraordinary Ther prescience, 
the® power of exact mutual communication, the elabo- 
rate community of discipline and labour which characterize 
each colony, throw doubt on the familar distinction 
which demes to lower animals the analytic faculty—ac- 
corgs perception to the bee or dog, conception to the 
human mind alone Into this question Mr Cowan does 
not enter, but we aie not surpiised to learn from him 
that the well-defined brain necessary to the possession of 
intelligence forms in*the bee 1/174 part of the volume 
of the body, syakingn other msects as low as to the 
1/4200 part | 
The muStular power of the bee 1s as much ın advance 
of man’s as its intellectual power is inferior A man’s 
power of traction is far below the weight of his body, a 
bee can draw twenty times its own weight Its flight 
exceeds twelve miles an hour, and it will go four mies in 
search of food Its wings, braced together ın flight by 
a row of hooklets, bear ıt forward or backward, with 
upward, downward, or sudéenly arrested couse, by a 
beautiful mechanical adaptation which the author ad_ 
‘mirably describes Its voice-organs are three-fold, the 
vibrating wings, the vibrating rings of the abdomen, and 
a true vocal apparatus in the bseathing &perture or 
spiracle the first two produce the buzz, while the hum— 
surly, cheerful, or colloquially significant—is due to the 
vocal m@mbrfne Some of 1tg notes have been nter- 
preted “Huumm”is the cry of contentment, “ Wuh- 
wub-wuh” glonfies the ingegsant aacouchements of the 
queen, “Shu-u-u” ıs the frolic note of young bees at 
play , “ Ssss ” means the muster of a swarm ẹ “ Brrr” the 
slaughter or expulsion of the drones , the “Tu-tu-tu” of 
newly-hatched young queens 1s answered by the “ Qua- 
qua-qua ” of the queens still imprisoned in their cells 
Engugh has been esaid to indicate the interest and 
value of this compendium For the «description of the 
tongue, with its rod, spoon, tastufg-hairs , of the pulvillus 
and its dthes#fe Secretions, of the*marvellous changes 
developedein the ldter metamorph6ys of the imperfect 
No. Lgl, VOL. 45] 
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insect, of the compound eyes with their mosaic visor, 
incapable, we Suppose, through deficient muscular ad- 
Justment (though, om this point Mr Cowan 1s silent) of 
delineating to the bee mind a perceptuml world resembling 
ours, of*the sting andepoison sac, of the wax pdtckets® 
with their secreted scales,4drawn out by the hind jem 
pincets, made malle&ble by mastication and saliva, 
kneaded mto foundation walls and cells—the student 
must betake himself to the book Full of matter as , 
it 1s, 1t leaves much unsettled The character of the 
sensory functions, the existence of gustatory and olfactory 
organs, the meanigg of various unintelhgible b&dies in 
the antenne, abdomen, labium, ligula, have not been 
determıned—may® ferhaps fever be understood , for “it 
1s not impossible that insects may possess senses or 
sensations, of which we can no more form an idea than 
we should be able to conceive red or green if the human 
race were blind” 

For the second Edition of the book, which will doubtless 
be demanded, certain minor coriectigns or amendments 
may be suggested If bees are fey menoptera, the Greek 
word for a membrane (p 2) may fairly be wiitten hyfhen 
In p 12, ll 15, 16, in p 63,11, 4-9, p 102,1 29, slight 
teatual improvements are desirable Near the bottom of » 
p 26 ıs an obvious pimter’s error On p 64,1 11, the 
word “those” is not readily referable to the ganglia for 
which ıt presumably stands The engraving on p 25 1s 
repeated on p 96 The description of the brain, pp 68, 69, 
is indistinct in places, and would gain if the illustrations, 
31, 32, were lettered So, again, the inversion of the ® 
male organ, pp 129, 130,18 not clear from Fig 53 And 
is ıt impertinent to hope that the peroration may be 
re-written or struck out? By all means recognize for- 
mally, if ıt has not indeed been all along assumed, the 
benevolence and wisdom of a superintending Providence , 
but the pious platitudes of pp 190-192 are an anti-climax 
to the clear reasoning and precise statement which aie 
maintained throughout the scientific portion of the work, 
and leave on the critical palate an afte1-taste less sweet 
than honey to the mouth W TUCKWELL 





ELECTRO-METALLURGY 


The Electro-plater’s Hand-book By G E Bonney 
(London Whittaker and Co , 1891 ) 


HIS book ıs designated as being a “ practical manuf 
for amateurs and young stents in electro-nfetal- 
lurgy,” and intended “to meetgthe wants of amateurs and 
young workmen desiring a practicaf manual in @lectro- 
plating at a low puce ” - œ 
It contains a lage amount, of sound inf¢érmation 
respecting the details of greparing metals for electro- 
plating, the processes of cleaning, polishing, scratch- 
brushing, &c , a number qf useful practical tables, 
numerous recipes for fhaking plating solutiqns , descnp- 
tions of workshop appliances, tools, pieces of apparatus, 
&c, of immediate practical use to # woring eléctro- 
plater, and it is essentially an ordinary workman’s 
book, e ba 
In accordance with the statement made ın the preface, 
that “ıt supposes the workman to have an elementary 


acquaintamce With electrical science,” the book contams 
e . 
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Scarcely any information respecting the scientific prin- 
ciples of the art, and even Fagaday’ sgreat law of definite 
electro-chemical action 1s not mextioned or explained 
ait will therefore bé more readily “purchased by the ordin- 
® ary than by the superiér workrfan, by those who prefer 
togwork by “ rule of thumts? than by those who wish to 
be guided by the light of science. ® e 

With regard to the statement on p 1, that “the art of 
electro-metallurgy cannot be said to own an inventor,” it 
1s true that the complete art 1s not due toa single ın- 
ventor, but it owns a series of inventors, viz Wollaston 
(1801) BrugnateWi (1805), De la Rue (1836), Jacobi, 
Jordan, Spencer (1839), J Wright (1840), J Elkington 
(1865), &c , who were all of them ®fominent inventors 
of electro- „metallurgical methods 

The rules given on p 4 for selecting a suitable deposit- 
ing solution are good, and are well known, and the 
remark on p 7, thag “the main congideration must be 
directed to current density,” 1s a widely applicable and 
very usefulfone @ 

The statement on @ 8, ‘ha: the current deposits the 
mefals from solutions of alloys “in proportions deter- 
mined rather by their electric equivalents than by the 
quantity of the metal in solution,” 1s a very doubtful one, 
for instance, with copper and zinc in solution together, 
the elect:o-chemical (not “ electric”) equivalents of which 
are about equal, if the copper is ın large proportion com- 
pared with the zinc, copper ıs deposited, and no zinc is 
usually deposited along with it, unless the current 1s of 
great density at the cathode 

The idea expressed on p 12, that “the internal resist- 
ance of a battery may be reduced by using longer con- 
necting wires between the cells,” 1s not in accordance 
with the established conventional understanding that 
“internal resistance” 1s Inmited to the contents of the 
battery cells The information given about the arrange- 
ment and construction of several kinds of voltaic batteries 
1s full and explicit, and the same may be said about 
arranging their cells in series and ın parallel 

With regard to the chapter on dynamos, it 1s a very 
useful one, and the longest inethe book, and the 
construction and action of those machines are as fully 
described as any other part of the subject, but, whilst 
several good dynamos for electro-plating are mentioned 
and illustrated, some obsolete and wasteful ones are 
figured and described whic& might have been omitted 

@hapter vi, “ Electro-plating with Silver,” contains 
much information, both of general matters and of details 
usefuj to the worfipg eleetro-plater , the statement, how- 
ever,n p 1%, that the foreign sal@s which usually exist 


*in a dissolved state in a cyamde of silver plating hqud 


“offer a resistance toetlfe current,” has never yet been 
demonstrated ,  fagt, they rather tgnd to diminish the 
resistance, and itis only when they give rise to a solid 
film upon the anodę, and that 1g very rarely, when the 
liquid is deficient in free cyanide of potassium, that they 


. obstruct the current 


The statement on p 165,in the thapter on “ Nickel- 
plating,” that “ very little was effected in a practjcal way 
until 1890, when Mr Adams discovered that mckel could 
be deposited from a, golution of the gouble sulphate of 
nickel and ammohia m a 1eguline condition,” requires a 
litle quglification, for both previows to and a® that perigd 
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the double chloyde of nickel and arymonium (generally 
known as “ Gore’s solution”) was rapidly extending in 
fise in America, the early home of nickel-plating , 

The chapter on “ Electro-plating with Copper,” 1s very 
big Whilst the one on “ Dynamos” occupies $% pages, 
and might m some respêcts have been abbreviated with 
advantage, that on “ Copper” fills only 7 Pages, and : 
might have been extended, 

A rather serious error,in the chemistry of the subject® 
occtrs on p 200, where the table, agd the Rok 
numbers which are really the atomic weights, are each 
headed “ gorkbining weifhts” , and thé electro- chemical 
equivalents are headed “electric equivalents” Now, 
the atomic weights are in many cases very diffèrent from 
the combining weights, and the numbers which afe there 
termed “electric equevalents” should have been cdll@d 

“ electro-chemical equivalents ” 

Instead of employing the simple terms, made, making, 
stirring, &c , the author, throughout the book, continually 
uses the phraseology, “ made up,” “ making up,” “ stirring 
up,” “faking up” the solutions, batteries, apparatus, &c 
These, however, are minor matters The chief defect in 
the book 1s that “it supposes the workman to have *an 
elementary acquaintance with electrical science,” and, 
apparently on the basis of that usually fallacious assymp- . 
tion, omits nearly all mformation respecting the fånga- 
mental principles of the subject Now we know that not 
only the working man, but the sons of persons im much 
higher grades of society, are often so incompetent to 
appreciate the great value to themselves of knowdedge 
of inportant principles, and so anxious to obtain “ quick 
returns ” in the form of money or some easily perceived 
personal advantage, that they are ‘apt to shirk learning 
anything which they think will nof quickly yield them a 
profit, and this radical defect should noy be encouraged 
by those who undertake to teach An omission of all 
1eference to the principles of his subject further mdicates « 
that the teacher himself either does not fully understand 
or adequately appreciate the foundation of the matter he 
professes to teach Knowledge of the principles of his 
occupation 1s usually the point in which the workman 1s 
most deficient and most requires to be instructed 

Notwithstanding this drawback, the book 1s sound and 
good in nearly all matters *of practical detail, ıt 1s also 
well illustrated, and may be used with advantage as sup- 
plementary to a more scientific one containing the 
principles of electro-metallurgy 

e ° ° 


OUR BOOK SHELF, æ 


Primitive Folk Studies in Comparative Ethnology 
By Ehe Reclus , (Londén Walter Scott, 1891 ) 


e 
THIS volume belongs to the “Contemporary Science 
Series,” edited by Mr Jlavelock Ellis It contains a 
popular actount of the Eastern and Western Inoits, the 
Apaches, the Nairs, the mountaineers of ghe Netlgherries, 
and the Kolaniags of Bengal The writer does not group 
his facts in accordance with any controlling idea, so that 
the book can hardly be said to bave much continuity of 
mtefest e wytes, however, in a fresh and livdly style, 
and has brought together many curious facts , and the 
work may serve as an atteactive ang ugeful iptroduction 
to the study of séme aspects of ethnography He has, 
of cofirse, to'descrabe grany i custom$ and modes of thought 


> 


=e . das s + 
` ii P š e . b °. 
E .. e s , 
>+° Apri 23, 1891] . . NATURE 7° 58r. 


oe 
@ , Lougues in Trees and Sermons in Stones 
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` which, 1% jhdged from oyr point of v.ew, woulde produce 


a strange impression, but these he puts in their right 
placeas elements Which mark definite st@ges of evolution, 
Too few references are given in the notes, but the infor- 
matioh may be accepted as generally trustworthy, havnt 
been fgr the most part derived from the statements of 
travellers and missionaiies during the first half o$ the 
present, cetttury e : 


By the Rev 


W Titckwell (London George Allen, 1891 )* 


Le greeter part of this volume is occupied with papers 
wht 


bear theegeneral heading “Tongues m Tees” 
They are interesting essays, written in a clear and 
pleasant style, Ana presentin® in a fresh Aght a good 
many “facts ingflower-lore” Among the shbyects are 
tree worship, tree myths and superstitions, plant-names 
of persons, places, and seasons, plant monsters, gardens? 
and plant literature The fact that there nfiy be “sermons 
m stones” 1s illustrated by a shert paper on sundials, 
repyinted from the Gardener’s Chronicle 


Supplement to Euchd Revised By R C J Nixon, MA. 
(Oxford Clarendon Press, 1891 ) 


IN this little book the author has placed before the 
student a few theorems on the more modern geometry of 
he triangle The poimts touched upon relate to the 

emoime and Brocard points, lines, and circles, and a 
study of these will serve as a good introduction to many 
of the more advanced theorems The proofs are concise 
@mdi complete, and a few exercises are added which 
are more or less depend ent on them 





LETTERS TO THE EDITOR 


e 
[The Editor does not hold himself responsible for opinions ex- 
pressed by hes correspondents Nether can he undertake 
toreurn, or to correspond with the writers of, rejected 
manuscripts intended for thes or any other past of NATURE. 
No notice 1s takensaf anonymous communications | 


ld The Alpine Flora 


For soge years past we have endeavoured to make as large a 
collection as possible of the more ınterestmg Alpme plants at 
Kew And I am glad to take the opportunity of acknowledging 
the invaluable assistance which we have received from Mr G 
C Churchill, who has spared no pains on our behalf in corre- 
sponding with collectors in almost every mountatnous d.strict of 
Europe 

The observation of the Kewecollection has led me to a few 
conclusions which have some bearing on the questions raised by 
Mr Cockerell and the Rev George Henslow 

What are called Alpine plants appear to me to fall into two 
distinct classes (1) those which have a permanent adaptive 
habit, and (2) those which have a habit due merely to the local 
conditions of the growth of the individual plant and mot main- 
tamed by ıt if those conditions are altered 

The peculiaritie# of tne former clags I am digposed myself to 
attribute to natural selection | Anyone who supposed that 
Alpine plants were particularly “hardy,” would find himself 
very #gpidly, disabused by attempting to cultivate them I 
have no definite data on the sulgect , but I am inclined to think 
that for the most part they are intolerant of very low tempera- 
tures, They certainly are® gxtremely impatient of humidity 
during the period—a comfaratively Pong one—when they are 
not in active growth We are for these reasons, paradoxical as 
1t may seem, obliged at Kew®to winter our jarge collection in 
frames under glass The reason is that in Nature, except for a 
short time, Alpine plants are covered with snow, which keeps 
them dry and protects them from a verylow temperature Last 
summer, accompanied by the foreman of our herbaceous de- 
pagtment, Mr Dewar, I crossed the Zwischbetgen Pass from 
the village of Simplon to Saas This was lat@ in Jwly, and on 
the south side we crossed a wonderful afea of Alpine vegetation 


from which the snow had ogly just melted, I suppose that by 
the end of Séptember ıt would be covered up agan I presume 
NO. M27, VOL. 43] % t > 
x . e 
° ° 


the ground would semain permanently frozen at pe great depth. 
The plants were therefore reduced to growing in the thin fimeof 
soil warmed during exposure by the sun’s heat, and this would 
be, for the greate? part of the year, sandwiched between deep 
overlying snow and ehe frozen subsoil No plant# which had 
other then a close*dwarf,habit would seem to me to have a 
chance of existing under such circumstances 

On theslower slopes of the valleyseof the Alps there 1s g pro- ẹ 
fusion of interesting plants, why, though not so dwarf as those 
of higher levels, still derıye a god deal of ther charm from ghe 
more or less compactness of their growth It is a matter of 
general experience that, when many of these are transferred to 
a country such as England, they develop into a coarse weedy 
habit which deprives them of a great deal of therr mterest I 
am not satisfied that a richer soil in cultivation affords the ex- 
planation of this I am disposed to think that the conditrons 
of solar illumination in the Alps are a much more wnportant 
factor be S 

Every practical ggylener knews that if you want to maintain 
a desirable stubby habit ın a decorative plant, and to keep the 
vegetative structures in proper subordination to the flowers, you 
must expose your plants as freely as possible to sunlight This 
is not, however, a question of promoting assimilation, but of 
preventing elongation and extension of parts already formed 
There is probably much the saine amount of material in the 
stubby and the lanky plant 

Now plants which grow at high levels in the Alps are above 
a great screen of aqitous vapoer The§ therefore get a larger 
share of the more refrangible fays @f sunlight than those that 
grow nearer sea-level And it 1s precisely these rays wich ıt 
1s known inhibit growth or rather extension m length 

But though, as I believe, this restraining and, 1f you like, dwarf- 
ing action has been going on for ages, it 1s not my experience that* 
the effect 1s permanently impressed on the species I wish it 
were . 

I have met with one plant in which I thought that I hag got 
a case of the transmission of an acquired habit Mr Churchill 
procured for us seeds of 47aé:s anachoretica, “a form of Arabs 
alpina, L , with thin tissue-papery leaves, growing ın hollows of 
the rock where neither sun nor rain reach 1t, just as Saxzfraga, 
arachnoidea, as also Heltospei mum glutinosum, and. Zahlbr uck- 
nera paradoxa, all which have very thin tissue-paper leaves ”’ 
Alas, on cultivation at Kew it reverted forthwith to common- 
place 4rabıs alpina 

Mr Henslow remarks that ‘‘the action of the environment 
on plants 1s a thing which can be tested,” while the accumula- 
tion of many useful variations cannot Hence he appears to 
infer that Darwinism 1s an a #7707 2 theory, while neo-Lamarckism 
isnot Ifhe rests this conclusion on facts drawn from the study 
of the Alpine flora, all I can say 1s, that while horticulturists are 
obtaining dwarf varieties every day by selection, I am not aware 
of any one which can be demonstrably shown to be the product 
of the action of eaternal conditions 

W. T THIsELTON-DYER. 
Royal Gardens, Kew 


Neo-Lamarckism and Darwinism 


MR COCKERELL’S reply to my remarks ıs interesting, as I 
cannot find anything m ıt with which I do not cordially agree 


A few words, however, may clear up matters e 
(1) I referred only to dwarfs qn high Alpine ang Arctic 
regions These are due to cold (see Grisebach, “La Vég du 


Globe,” ı 49-51, Verlot, “Sy la Production et la Fixation des 
Vaneétés,” p 36) @ bl e 

(2) I am quite convinced of the here€itary clfgiacter of 
“ nanism,” as also of ‘‘gigantism,” as well as of other refults 
of the direct action of the envsrogment on plants , €nd am glad 
to find Mr Cockerell has qome to this. conclusion from direct 
observation s an example oMhereditary hypertrophy, the 
parsmip called ‘The Student” was raised by Prof Buckman 
from seeds of wild pants in 9847, apd it 1s still sold by Messrs 
Sutton as their ‘best variety” On the gther hard, Mr 
Cockerel! 1s perfectly correct ın admitting the, so to say, plaste- 
city of dwarfs , Indeed, my own experiments with aquatic 
plants lead me to wonder why some species are, as a rule, so 
fixed as they generalty appear to be ey 

(3) Talleplants aretertainly liable to be injured by winds, as 
I pdded, ‘as occurs at lower altitudes”, but are there any 
such among the dwarfs above ike tree “ane? Tf not, natural 
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selection haw ng tall varieties to work upom, or, if natural 
selewieon has eliminated them at that altitude, why has it not 
dgne so at a lower one? M Bonniers experiments go to show 
that they will not form there (see his figurgs afd descriptions m 
“Rev Gén? de Bot,” u p 528% All ‘ask for ıs, that Mr 
Cockerell’s supposition should have someYacés to rest upbn 

(4) I did net questien the fact that dwarf Alpine plaats may 
dave agditional warmth from their chose proximity to*the soil 
De Candolle observes ‘‘Il egerésulte que la couche super- 
fmajle du sol dort en général étre®plus ghaude sur les montggnes 
que dans la plame, la moyenne extérieure étant supposee sem- 
blable” (“Géog Bot,” u p 260) Indeed, I have grounds 
for suspecting that the prostrate condition, common in Alpine 
and other exposed plants, 1s generally, a result of the direct 


A toone agafnst the perpetuated existenge of A. Sut this w all that 
Broca’s and Spencer’s ‘‘ difficulty” from co-adgptation alleges ; 

and, as I said in mY last letter, if ıt 1s to bê met, it can only be 

so by denymg that any cases do actually occur in nature where 

the utility of A :s thus dependent upon the association of A with 

the other independent variables, B@C, D, &c Accordingly, 

this ıs the way ın which Prof Meldola’s reply does m&€et the 
“‘diff€ulty ", For he conclydes—and very properlyg-“ if st be 

said that A cannot exist by itself, but that A + B 1s the only 

form capalfle of existence, then ıt remais for those who make, "gf 
this assergion to prove that A and B were coincident inetime and * 
space ab zz2tz0"'—2 e , to show®*tases where the utility both of A ® « 
and of B ıs dependent on the association A + Be Arsi he Sapien 
on to add, ‘‘that the particular case of co-adgptation qu y ` 














response of thermotropism In support of this statement, I 
will give two out of several observations Malva sylvestris, 
when grosving freely, surrounded by a dry, hard soil which 1s 
readily heated, develops a prostrate form but it grows erect 
when in a damp soil and surrousded by eher plants Blue- 
bells often lay their first leaves flat on the ground The tempera- 
ture ov the soil and under such a leaf was 47° 5 at 10 o’clock this 
morning (Aprıl 15) The plant ıs growing in shade and m 
damp soil ‘The temperature of the air 3 inches above ıt was 
44°5 Lastly, the temperature zzder the flat leaves of a 
plantam, growing in shgt grass covered wyh dew, was 52° 5, 
while at 3 inches above it, ıt was 49°5 What I questioned 
was the right of building an argument upon a statement, when 
the opposite condition “of greatecold arisu% from radiation at 
night 1s ignored Thus,@De Candolle observes —‘‘ Plus on 
s'elève moins les rayons solares sont mterceptés par latmo- 
sphere, plus aussi la deperdition de chaleur par le rayonnement 
nocturne et par ] évaporation est considérable” {Ze n p 259) 
* (5) Individual plants may be sheltered , but 1s not exposure 
the prevariing feature m high regiors? Such is, at least, what 
I hawe observed 

(6) §*Those plants which naturally grow auickly 
would survive ” Quite true, all I mamtain 1s that the primary 
cause 1s not zzferzal, as ‘‘naturally” seems to smply, but 
external to the plant That is, the total amount of heat and 
dight received by the plant in a comparatively short time 1s what 
ynduces the :apid development of high Alpine and Arctic plants 
But, on the other hand, the responsiveness of plants 1s not abso- 
lutely alike m all cases , therefore we have enough evidence to 
diaw the deduction which I will express ın Mr Cockerell’s 
words ‘‘Grven such variations [m the responsiveness to ch- 
mate], 1s ıt not obvious that natural selection would preserve the 
moie rapidly-maturing kinds where the summer was short?” 
Certamly, as M Veilot shows {Zc p 48), what horticulturists 
are famihar with, that precocious and late varieties are here- 
ditary 

Mı Cogkerell’s reply does not combat my sole contention, 
that ıt 1s unscientific to form theones of what ‘‘may be” and 
“might be,” when xo, or znstuffictent, facts are brought forward 
on which the supposition 1s based There mgy not be a sufficiency 
to justify one in unhesitatingly accepting any particular theory , 
byt all 1 ask for 1s something foszdive, or well-determined facts, 
upon which a hypothesis may be based Scienceis not advanced, 
but hindered, by ‘may be’s” and ‘‘ might be’s ” 

GroRGE HENSLOW 





e 
e Co-adaptation and Free Intercrossing 


As 1®appears to me, frém Ins reply, that Prof Meldola’s 
views on the subject of $‘ co adaptation ” aie really the same as 
my own, write once moze in order to pomt put the identity 

In the fest place,®I of course agree that ‘‘eve1y [considerable] 
varmtion, of whatever hind, must of necessity entail numerous 
stractural ayd functional modjfigations” , and therefore ‘‘that 
there 1s not any ‘fortuity’ m the supposition that certain varia- 
tions, A, B, C, D, ze, mew arise in the s®me individual ” 
“But,” as Prof Meldola continues, ‘‘the case we have to con- 
sider 1s that ın which the variatigns, A, B, C, D, &c, are not 
[thus] physically or physidlogically correlated, but in which 
they are supposed to be ‘independent variables >°” Now, this 
beirg the only case we have to consider, Prof Meldola says, 
‘The chances dgainst such vanations occufrmg m any one 
individual are, I concede most fully, ‘infigity to one’”, And 
4Swer down he as fully concedes the coneequence, that if it be 
supposed necessary fo. the utility of A that A should occur in 
association with B, C, D, &cg@then the chances must be infinfly 
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Mı Pascoe [ze that of the giraffe] may resolve itself into 9. 7 


‘confluence of gdaptations’ @ But, if soe det guastzo as re- 
gards this p&rticulat case And similarly, he continues, as re- 
gards all other possible cases , for the next ‘sentence js,—-‘‘ In 
fact, I do not think ıt would be going too far to put forwaml 
the proposition thet all cases of co adaptafion may be ultimately 
explained in the same way, ze that they arise from th 
coalescence (by intercrosSing) of » modifications each sefu? 
(not useless) m itself, and acquired at successive periods inethe 
phylogeny of the race ” í 

Thus Prof Meldola meets the ‘‘ difficulty” in the way which 
I believe 1s the only way that it can be met, viz by denying 
that, as a matter of fact, any cases of ‘‘co-adaptation” (as 
distinguished from a ‘“‘confluence of adaptatrons”) ever do 
occur in nature This, however, raises a distinct question The 
issue between him and those who advance the “ difficulty” will® 
now no longer be logical, but biological And, as stated in my 
previous letter, I do not intend to go into this distinct question 


My only object has been to show that, unless the supposed fact, 


of co-adaptation be denied, any appeal to the analogy of arti; 
ficial selection 1s logical , while, 1f this supposed fact 1s denied, 
any appeal to the analogy—then ‘‘ real” enough—is superfluous 
For, as I said before, it is self-evident that 1f each of the inde 
pendent variables ıs of utility der se, natural selection will, sooner 
or later, blend them all together through free intercrossmg e 
Thus, with regard to the matter of co-adaptation, it appears 
that we are m complete agreement Unless any given case— 
such as that of the giraffe—1s denied to be a real case of co- 
adaptation, Prof Meldola ‘‘fully concedes” that the chances 
against its evolution by natural selection alene must be ‘‘ infinity 
to one,” and, therefore, that the analogy of artificial selecti8n 
as regards that case would be false Im soNy to observe, 
howeve1, that such agreement does not appear to prevail with 
regard to the distinct and much more important “difficulty of 
the swamping effects of inteicrossing” For ın his last para- 
graph Prof Meldola ranges himself on the side of the ‘‘neo- 
Darwinians” as regards this difficulty, remarking, on the one 
hand, that he does not believe 1t to be ‘‘ real,” and, on the other 
hand, that ıt has been “amply treated of by Mr Wallace and 
others” The difficulty here alleded to 1s to concerve how 1t 1s 
so much as logically possible for natural selection alone to pre- 
serve and accumulate incipient variations in the face of free 
intercrossing ‘‘Mr Wa'lace and’ others” have attempted to 
show that this is possible by pointing to the simple and well- 
known fact that “fno bemg on this earthly ball 1s hke another 
all m ally’ They tell us that every specific character—be it of 
structure, colour, form, size, strength, fleetness, and so forth— 
1s variable roung the specifig average or meang so that, if it be 
desirable either to augment or to diminish any given specific 
character, there will always be one-half of the number 
of individuals composing the species which gre ying 
in the required direction atgthe same time ~ Now this, 
of course, 1s sufficiently obvious , but what does it prove? 
It only proves what nobody, sœ far as I am aware, has 
ever dreamed of doubtiig—vwiz “th@t if it were to become a 
matter of importance ın the struggle for existence that the 
human form, for, example, shoulal be increased as to height, 
short men and women would be eliminated by natural selection, 
while tall men and women would transmit theire@llness, until 
1n the course of many ggnerations the race would develop into 
a race of giants All this 1s what I would call ‘‘ pure Dar- 
wsm” , and it 1s not apparent to me hoy its re statement py 


°“Mr Wallace and others” hag in any way ‘‘ broadened” 


our ‘‘ideas” upon the Subæct, But what I have called ‘‘ neo- 
Darwinism” 1s the Darwinism eWhich fails tg distinguish 
between such a case of the fransmutation of È sfprfic Ape in 
e s e 
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laut multiplication qf species (or Darwig’s ‘‘ divergence of character”) 
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ange, and the dzfer entiation of a specific type 
in two oxnfore lines of change The race of giants 1s &rmed—if 
I may again quote the pre-Darwiman expressions of the Laureate 
—by successive generations progressively nfounting to higher 
things on the steps supphed by their own ‘‘dead selves” But 
this ladder-hke succession of species im time differs in mary 
respects from a tree-like mugiplication of species in space, and 
the respect ın which it differs most has reference to ‘‘the difi- 
culty of the swamping effects of intercrossing ” The trans(,uta- 
tion of epefies in a single lme of chànge 1s self-evidently capable 
of being effected by natural selection alone, becaus@ here free 
mt&rcrosgng among the unelhmmmated “fittest” 1s jhe very 
e means whereby the transmutatioheis effected But the tree-like 


is~isseless self-evigently incapable of being effected by natural 
selection alone, it 1s not so much as logically possible that 
any arborescence ef gpecies can tage place unlegs natural selec- 
tion 1s assisted by some form of isolation at the origin and 
throughout the d&velopment of every branch The race of 
giants 1s*evolved by mtercrossing being permitted between alle 
the untliminated indrfduals of each successive generation , but 
@f-at the same time arace of pygmies, another race of blacks, 
another of whites, &c , are to be forfned, it ıs a plain necessity 
of the case that intercrossimg must be prevented between all 
these different races , else natural selection could not so much as 
begin to differentiate them 

This all-important distinction between what Mr Gulick has 
concisely termed ‘‘ monotypic” and ‘*‘ polytypic” evolution 1s 
not observed by.‘* Wallace and others,” who are now said to 
have “amply dealt” with the difficulty” ın question For 
they deal only with the case of monotypic evolution, with refer- 
ence to which no one has been so foolish as to allege any diffi- 
culty , and thus their whole treatment of the subject is irrelevant 
toghe only difficulty which has been alleged, viz the abstract 
“mfhossibility of natural selection having ever effected polytyprc 
évolution, or dzwer gence of character, without the co-operation, 
m some form or another, of segregate breeding by the prevention 

free intercrossing GEORGE J ROMANES 

Oxford, April 17 


e The Flying to Pieces of a Whirling Ring 


Dr LODGE appears to be still in erro. in making (p 534), 
without qualification, the statement that ‘‘ the dangerous tension 
will be set up in a straight portion of any endless band running 
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e 
the agency of tþe curved portions which necessarily exist some- 
where” For the curved portions of such a band might run 27%- 
sede smooth guides which would supply the necessary centripetal 
pressure and relieve the band from all tension Such an arrange- 
ment was in my mind when I wrote (p 463) that the band xeed 
not be stretched to its breaking strain It ıs true that Dr 
Lodge began his original letter (on p 439) by specifying a ring 
‘not radially sustained,” but he will, I feel sure, allow me to 
call attention to the fact that without a repetition of this qualifi- 
cation his remark that I have quoted ıs incorrect and I think 
he will see that his supposition that my remarks referred only to 
a straight bar with free ends,aind not to an endless band, 1s con- 
trary to the expressed terms of my letter The fact remains that 
the motion of even an endless band has not necessarily anything 
to do with the stability of the straight part Dr Lodge appar- 
ently still wishes us to suppose otherwise 

Devonport, Apyl 12 AM WoRTHIN GION 


in the direction of its length with the critical speed 


A Lecture Experiment illustrating the Magnetic 
~ Screening of Conducting Media 

A LECHER’S tube (Wied Ang, xl p 850) 1s put, by means 
of two cork rings, into another large (4 cm diam ) glass tube, 
with a crane on one end Holding the tube in one hand, and 
approaching it to a wire in Which electfical waves are produced, 
a continuous lighting in the Lecher’s tube is to be seen This 
lighting remains even if the l&ge tube, includigg the Lecher’s 
tube, 1s filled with water But if the tube ıs filled with drute 
sulphuric acithe light disappears 

When we open the crane and the acid, flows out, we perceive 
the light again, but only in that part of Lecher’s tube which ts 
nofgsurrounded with the acid. The light in the Lecher’s tube 
penetrates but very little belogy the level of *the add in the 
surrounding tube e © ° JJ Borewan 
St Retersharg,, Universitys April 14 
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The Intelhgence of the®Thrush. * 


* 

Ir 19, I think, well to record the following observations ofghe 
intelligence of the thrush The first happened on June 28, 
1865 I then saw, from the windows that look out on the little 
lawn north of my hôuse, aethrush steadily ‘‘stesping west- 
ward” x front of the Itedge that parts the lawn from the public 
road The bird seemed to be intentionally making for a gravel 
path that, after passing glmost clase to theewindows, pends, 
to the north-west, toward thesmall gate of my fiont garden 
It was bearing something in M bill On coming to the pat 
it attempted to break this on a stone It did not succeed 
It then tried another stone This time it succeeded 
Thereupon it few away On the spot I found a remarkably 
big stone embedded ım the path, and round it were scattered 
bits of snatl shell The bird had eaten the snail 

The second of the observations I would note, and the more 
striking of the two, happened on June 5, 1890 I ghen was 
viewing the gravel *path from the west@:nmost of the four 
windows Just bensath me, sinding on the path, was a female 
thrush She had succeeded in breaking a snail shell She had 
the snail inher bill But, despite of vigorous efforts, she could not 
swallow it Up hopped a male thrush Standing before the 
female, he opened his bill She dropped the snail into his bill 
He chewed the snail He dropped it back into the female’s 
ready bill She swallowed ıt The pair blithely trotted off, 
side by side, towarf the small gate I%aw them no more 

JOHN Hoskyns-ABRAHALL 

Combe Vicarage, fear Woodgtock, OMordshiré, 

April 16°% œ 


Cocks and Hens. 2 


Wurst I was living at Highfield House in Nottinghamshire 
1n 1879, a duck-wing game bantam imjured her leg after she þad 
been sitting for a fortnight, and could no longer remain op the 
eggs The cock bird, however, took her place, and not only hatched 
the brood, but acted ın all respects hke a hen, brooding the 
young, setting Ins feathers up ike a brood hen, and using the 
same peculiar cluck that a hen has for calling her chickens, 
also sleeping on the nest mstead of his usual perch—bemg, in 
fact, a mother for the time Years before (in 1841) one of my 
Dorking hens was accidentally killed, leaving a brood of chickens 
some five weeks old , the Dorking cock took to them and brought 
them up, but in this instance there was no change except the 
act of brooding E J Lowe 

Shirenewton Hall, Chepstow, April 12 





Cackhling of Hens, 


Ir 1s often difficult to recall an actual instance of what may be 
a matte: of very common occurrence Such is to a certain ex- 
tent the case with the subject to which Prof Romanes’s query in 
NATURE of Api! 2 (b 516) refers 

In a general way ıt 1s my impression that the cackling of 
jungle fowl ıs not very commonly heard ın India, but T feat 
certain that I have heard it occasionally, and that I once did 
hear ıt upon a somewhat considerable scale is impressed very 
distinctly upon my memory by certain and special circumstances 
My tent for a few days in April 1876 was pitched close to a 
perfectly impenetrable patch of thorny jungle m Orissa ¥his 
cover was full of jungle fowl, an@ I remember hearmg the 
cackling of the hens, which remmded me of the familar farm- 
yard sounds of home It 1s po®ible thain this case the safety 
of their retreat may®have had something tagdo withy their not 


fearing to cackle with unusual vigour V* Bally 
Science and Art Museum, Apn, 18 F; 
Ove EE. AA x 











THE PARADOX OF "THE SUN-SPOT CYCLE 
IN METEOROLOGY e 


N 1872 and 1873, three writers, independently of each 
e other and dealeng with different branches of meteorq;, 


logical science, revived an old speculation of Sir William” 


Hgrschel’s, that the sun’s heat probably varies with the 
es ® 
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visibleehanges of its photosphere, and that this variation 
1S sibly®reflected in the meteorology of our planet 
Mr Chas Meldium reviewiug the statistics of the cy- 
Clones of the Indian Ocean, Mr Norman Lockyer those 
of the raufall of Ceylon, Soushern [hgia, and Austraha, 
and Dı Koppen the recorded tempefatwies of numerous 
stations ın various parts of the world, separately arrived 

eat the conclusién that these three classes of phenomena 
severally afford evidence ofa per.odical increase and 

@e@rease comciding with that of he solar spots e The 
speculation, thus started, was followed up with Avidity by 
a large number of inquirers in different parts of the 
world The intensity of the solar radiation, the baio- 
metric pressure, the levels of rivers, lakes, and inland 
seas, and even such more remote effects of meteorological 
conditigns as aie manifested in the prices of giain, the 
recurrence of exceptional vintages, of famines, and in the 
activity of trade, were all bipught ugder investigation , 
and, for some years, this and other scientific journals con- 
tained frequent articles, br nging to notice some new in- 
stance or supposed instance of a recurrent variation 
conforming more or less accurately to the well-known solar 
period of eleven years It must be admitted that some of 
these supposed coincidences were basee on evidence that 
was far from convincing , and since the major part of the 
weather phefomenatof the globe failed to show any dis- 
tmet trace of the influqace @f the solar cycle, mterest in 
the saibject gradually declined, and for the last few years 
the discussion of the question has been comparatively in 

abeyance 

But anyone who considers carefully the bulk of the 
evidence brought to light in the course of the inquiry 
wilt, I think be prepared to admit that, amid much that 
1s dgubtful and inconclusive, the general result has been 
to establish so many cases of the valiation of certain 
meteorological elements, coinciding with that of photo- 
spheric activity, as to place the general truth of the hypo- 
thesis beyond all reasonable doubt, but that the amount 
of the vatiation 1s so small ın comparison with the 
uregular vicissitudes of the weather, that it 1s for the most 
part obscured and unrecognizable except fitfully, or in 
some few favoured regions where these irregulaiities are 
less prominent This has long been the opinion of the 
plesent writer, and a similar view was expressed in no 
hesitating terms by Prof Arthur Schuster in 1884, ina 
paper read before the meeting of the British Association 
at Montreal, and printed ın their Reports “ There can,” 
he says, ” be no longer any doubt that during about four 
sun-spct periods (1810 to 1860) a most remarkable simi- 
larity [existed] between the curves 1epresenting sun-spot 
fiequency and the curves of nearly eVery meteorological 
glergent which ıs related to temperature This is not, in 
my opinion, a matter open to discussion it 1s a fact 

But it 1s equally certain that dwing the thirty or forty 

years previously to that tıme no such relationship existed, 
and that since 1860 the conyection has agam in some 

inséances become less distinct ? 

In & far as regards the temperature of the globe, these 
conclusions are almost identical with those enunciated 
by Prof Koppen, inea paperepublished in the Apiil~May 

Heft of he Ausyian Meteorological Aezéschrz/t for 1881, 
angl indted the apparent discrepancy of the temperature 
and sun-spot curves after 1858 had been indicated by hım 
in his former paper published eight years earher But 
this discrepancy did noteet in Simultaneously in different 
parts of the globe, nor has ıt been such as to obliteiate 
all trace of the sun-spot cyclin the temperature curves 
Dunag about four cycles previous to 1858, the tem- 

eperature of the tropical zone rose and fell with some- 
what striking eregularity inversely as the spotted surface 
increased or diminished, so that the highest temperatures 


¢ @pproximately coincided with the sufi-spot minna, end” 


the lowest with their maxima__—A simular coute of varia- 
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subordin&te disturbances, characterized also the tem- 
perate zones during a great part of this pernod , but in the 
north temperate zone, after 1856, the’e subordinate dıs- 
ty:bances gained in relative importance, and although 
well-marked minima still approxymately coincided with the 
sun-spot maxima of 1860 and 1870, the interrgediate 
perigd exhibits a series of oscillations some of which are 
of not less*amplitude thaff that of the solar'cycl «In the 
south termpeiate zone, on the other hand, the conformity, 
of the temperature with pn eae cygve côn- 
tinued well marked up to 1 
tion, which 1s also shown dy the sun-spot @urvegis mo 
strongly reflected in the former, while m the tropft$, as 
far as can be inferred fiom the evidence_of the very few 
stations thatfarnish contiftuous registers*for these years, 
the comcidence began to fail in 1858, and from 1870 to 
1875 the course of the variation appears to have been 
entirely ın disagcoid with that of theeolar spots + 

Now it 1s in the tropics, and more especially the central 
equatorial portion of tlfat zone, that we should expect to 
find evidence of the coincidence if it really exists Ų 1s 
not only that the solar action is here most intense, but 
that the influx of the lower atmospheric currents, which 
are one of the principal agencies that affect and disturb 
the local “ solar” climate, 1s here most regular, while the 
alternations of anticyclones and cyclones—the one bring- 
ing clear skies and free radiation, the other a cloud canop 
and obstructed radiation—are of minor importance, aad 
indeed in the equatorial zone almost evanescent as dis- 
turbing causes 

But, as has been already remarked, the stations in he 
tropics that furnished comparable and continuous regis- 
ters before 1875 are very few Up to 1860 they varied 
fiom thiee to twelve for the entire region, and even up (¢ 
1875 they were not gieatly more numerous But, since 
that date, the temperature of India has been 1ecorded 
with far greater completeness, and it will be interesting, 
therefore, to inquire how far the ampler evidence thus 
furnished for at least one tropical country of great extent 
confirms or invalidates the conclusions drawn from the 
very defective data of previous years® If we find, as the 
1esult of this examination, that the tgmpergture of India 
as a whole, since 1875, has followed in its variations from 
year to year the waxing and waning of the spofted areas 
of the solar surface, and that with even greater regularity 
than was shown by the scanty records at Prof Koppen’s 
disposal for the earlier period, we may then infer with 
some likelihood that some of the discrepancies shown 
by his curves really arise from the imperfect elimination 
of the mere local disturban@es which all single registers 
exhibit, when compared with each other, in a more or less 
marked degree e 

For several years past, tfe annual reports on the 
meteorology of India have contained a table showing 
the deyiation of the temperature of the country, as a 
whole, from its normal or average value, in each suc- 
cessive year gince 1875, but this hag been computed 
yearly from the several averages of the stations as known 
up to date, and as these have been corrected yearly, the 
standards have varied throughout, and in the garligeyeais 
differed from those now a@cepted by amounts quite ap- 
preciable in an investigation of this kind Moreover, the 
registers of all the exysting statipns could not be utilved 
in the earlier years, their average values being then un- 
known Inthe following tablg¢, therefore, the mean annual 
anomalies hafe been recomputed from the publishcd 
registers, taking as a common standard tk@ mean tem- 
perature of each station given in the report for 1888, and 
including the registers of all stations in India, Burma, 
Ceylon, and the adjacent islands, that have furnished a 
complete or n@arly completeeregister in each year. The 
results are given im“the third column of the table , the 
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fourth shows the annual, increments or decrenfents, and 
the two rightshand columns Wolf’s relative sun-spot 
numbers and ther? progressive variation 

















z 5 
z Tempfrature (C F) Sun-spot number 
Year Stations T, \ 
ale Fii Prog var | Annual șf Provar 
ios ë 
L . 
1875 75 o ise 171 | e275 
1876 8I +021 #-0 21 113 -5 
r 1877 w% +0 40 +0 19 123 +10 
1878 102 è] +0 84 +0 44 34 -89 
#1879 107 +0 02 -o0 82 60 + 26 
1880 107 ® @ +0 37 -o 35 31050 +255 
1881 112 +0 29 -0 08 542°) +227 
1882 107 +010 -0 19 596 +54 
*833, 118 —O 30 — 0 20 637 +41 
1884 114 -056 | 026 @4 ~ 03 
® 1885 120 -0 26 +0 30 522 -II 2 
1886 120 +010 +0 se 25 7 -265 
1387 127 -0 20 -0 30 I3 I -126 
1888 127 +036 +0 56 67 - 64 
1889 1 29 +0 70 +0 34 58 - 09 











From this table it appears that, except in the two 
anomalous years 1879 and 1887, the temperature of 
ndia, &c, as a whole, has followed with remarkable 
regularity the course of the sun-spot variation, the 
maximum temperature occurring in 1878, the year of the 
Sux-spot minimum, and the minimum temperature in 
7884, ın which the spots were almost as numerous as in 
the preceding year of their maximum lf the figures of 
cglumn 3 be smoothed by the same process as was 
apphed by Koppen to those of the years antecedent to 
18@0, ıt will be found that when laid down graphically 
the resulting curve corresponds to the inverted sun-spot 
curve more closely than in any antecedent period Thus 
treated they are as follows — 


e 1875 ae 1882 + 005 
1876 ptoz 1883 -027 
1877 +036 1884 -042 
187% +053 1885 -025 
1879 +10 31 1886 - 006 
1880 +0 26 1887 +0133 
1881 + 0 26 1888 +0 30 


The amount of the oscillation during this cycle, appears 
to have been about 1° F , and ıs about the same as the 
average of the four cycles afitecedent to 1860 as shown 
by Prof Koppen’s figures. 

So far, then, from theresbeing any reason to conclude 
that the meteorology of our planet since 1860 has ceased 
to display that direct influence of the solar cyclical varia- 
tion that was so marked during the precedigg half 
century, ıt appears that when ample evidence ıs forth- 
coming, and in tkat region where, the sun’seffect 1s most 
direct and intense, being at the same time least exposed 
to casual disturbance, that influence ıs displayed as 
strongw as gver, and it seems highly probable that the 
apparent discrepancy in trogical regions adverted to by 
Profs Koppen and Schyster ıs to be ın great part 
attributed to the impegfeetion af the data at their 
command 

Of all atmospheric con@tions, the temperature is the 
most direct and immediate effect of the Sun’s heat, and 
therefore tlea most likely to afford indication of any 
variation in the intensity of that heat But the element 
which, in this connection, more than any other, has en- 
gaged the attentiog of meteoiologists, 1s the rainfall, 

1 The temperature of this zear 15 taken from aspreliminary report, received 
from India since this article was writtens 1889 appear? to have been a year 
of maxugum teppergture probably, as it was also the year of sun-spot 
mimmu e . 
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and it is therra general failure to obtaiy any distinct 
confirmation of the influence of the solar cycle irssthe 
annual vanation of the rauffall, that perhaps, more thaw 
aught else, has tended to bring the whole hypgthesis into 
discredit But there are* very good reasons why such 
inquinés should fal No meteorological element 1s more 
subject fo purely local yariation, or°1s more largely in- 
fluenced by what, in dur jgnorance, we must terfn the® 
casual and irregular movemehts of the atmosphere , gng 
yet most meteorologisfs have been content to summarize 
the results of single stations or of a few stations widely 
scattered, and to accept them as representative of 
enormous areas 
assumptions must necessanly be, may be proved by any- 
one who will take the trouble to discuss the annual 
distribution of the rainfall of any .European®country 
well furnished with rain-gauge stations, or, still better, 
that of any exten$i¥e regioif, such as the United States or 
the Indian Empire , and he will find that, in any given 
year, there ıs no uniform excess or deficiency throughout, 
but while some districts, states, or provinces have re- 
ceived more than an average amount, others are in defect 
of the average . Š 

If, for the sake of argument, we may assume that the 
influence of the sun-spot cycle hag been „conclusively 
established ın the ase of thg temperature of the tropics, 
it follows necessarily that it cast iso hold good, though, 
perhaps, with diminished intensity, m every other kihd of 
meteorological condition and in all parts of the world, 
but it may well be that the effect 1s so small, that in the, 
higher latitudes it can only be detected on the average of 
many cycles, and when the simultaneous condition of the 
whole temperate zone, for instance, can be brought under 
review For the present we may restrict our attention to 
the tropics 

That the rainfall of the Indian Empire, as a whole, ex- 
hibited no regular periodic variation during the 22 yearse 
1864-85, I have shown elsewhere But to this the Car- 
natic province, comprising the whole of the great plain 
in the south-east of the peninsula, affords an apparent some- 
what striking exception, to which attention was drawn in 
NATURE, vol xxxvi p 227 It was the rainfall of 
this tract, or rather of its chief city, Madras, that fur- 
mished one of the instances adduced by Mr Lockyer, 
in the paper already referred to at the beginning of this 
article From the results of the twenty-two years, com- 
prising, therefore, two complete solar cycles, ıt gppeared 
that, with a general average of only 35 inches for the 
whole province, a variation of no less than 14 Inches 
took place betweenethe years of maximum and minimum 
on the mean of the two cycles, even when the amounts 
actually recorded had been reduced to the terms f a 
harmonic series Whether this remarkable oscillation 
will be found to hold good in future cycles, I will not 
venture to speculate, but ıt must be confessed that ıt 
seems extremely disprop@rtionate to the temperature- 
oscillation, the magnitude of which rests on a far nfore 
extensive basis * ° 

The Carnatic ıs the most southern lowland of the 
Indian peninsula, and therefore pethaps more favourably 
situated for displaying the direct effect*of any Yariation 
of the solar heat than most other parts of the Empfe, 
but it is by no means beywnel the influence ®f the dry 
winds, the unsgasonable wmcursion of which, I have else- 
where shown to characterize years of diought, as 1s also 
the case in Northern Indja Ceylon, the southernmost 
portion of which lres@vithin the equatorial zone of compara-~ 
tively uninterrupted rainfall, ıs still more #dvantageously, 
situated , but undoubtedly the region that holds out the 
best promise of* deciding the questfon of*rainfal perio- 
dicjty,in the presest case, is the Eastern Archipelago, in, 
which the petwork ef rain-gauge stations established by * 
the late Dr Bergsma, has already furnished data for 
thitteen yeai$, and should thesefore in the course of a 
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preliminary inquiry into the subject 
* Meanwhile, it willbeasked “ Why,—instgad of seeking for 
evidence 18 these by-ways of atmospheric action and reac- 
tion, where, at best, we can but hope to detect somg remote 
and distorted reflection of the varying phases of the primary 
eagent—why doeve not appeal at opce to the fountain head, 
and put the question to that very radiant heat which 1s 
éhe prime motor. the law of “whose variations we are en- 
deavouring to discover?” The obvious reply 19 that such 
a course 1s at present impracticable So great and at 
the same time so variable ıs the atmospheric absorp- 
tion, that the attempts that have been made to determine 
the calorific intensity of the sun’s rays on the exterior of 
our atmosphere—the quantity termed, as ıf ın mockery, 
the solar constant-egive values differing so greatly accord- 
ing to the state of the atmosphere, that it 1s hopeless to 
detect in them with any certainty a vatiation so small as 
that indicated by the temperature oscillation The only 
continuous actinometric register as yet carried out is that 
of M Crova at Montpelher since 1883 I have not seen 
any reduction of his results for the determination of the 
so-called solar constagt in different yegrs, but the varia- 
tions of the mean measured intensity on clear days fiom 
year to yea» are very irregular, and the mean of 1883 
exceeds that of 1887 by,not ¢ss than 12 per cent 
The more popular instrument, the sun thermometer, 1s 
still more unsatisfactory While it 1s affected by obscure 
atmospheric changes equally with the actinometer, it 1s 
ealso influenced by every change in the surrounding 
objects, and by the wind, and the instrument itself 1s so 
ungertain that it ıs hard to find two that read alike 
Many of them also are subject to a gradual deterioration 
that renders their earher and later registers no longer 
comparable Only in the few rare cases, where one and 
the same invariable instrument has been observed on 
*the same spot, with the same entourage, during many 
years in succession, can any valid comparison be made 
between the values of successive years, and owing to the 
great fragility of these thermometers and the difficulty of 
adequately protecting them, such records are very rare 
One such register was obtained by the late Prof S A 
Hill at Allahabad during the ten years 1876-85, and 
the results were very carefully discussed by him, and, as 
far as possible, corrected for the varying absorption of 
the atmosphere due to the several elements, dry aur, 
water vapour, and suspended dust The mean result, 
in terms of the cortected insolation readings (ze the 
excess of the equilibrium temperature of the instrument 
over the temperature of the surroundireg atmosphere), was 
thus found to be as follows in each year — 
s E] 


1876 828 1881 818 
1877 85 1 i 1882 796 
1878 85 2 1883 78 6 
1879 83 6 e 1884, 804 
© 1880 82 7 1885 831 


The cfchcal vanation shfown by these figures 1s identical 
in character with that of ther temperature of India as 
a wholesthe maximurf being in 1878,the mmimum in 
1883, which were*respectively the years of minimum and 
ma&Ximum_ sun-spots, but, as might be expected, the 
oscillations much greater ® Even when the range 1s some- 
what reduced by the smgothing process glready apphed 
to the temperature records, ıt amounts to five and a half 
times as much as that of the gir temperature in the same 
period, From the nature of the obServations, however, 
po great stress*can be laid on this fact 
We now come to what may be termed the paradox of 
the wh&le problem” We have seen that both the air 
Jgmperatuie and that of insolation seem to testify pn- 
mistakably to the fact that the sun’s Heat is greatest when 
his surface 1s least spotted, and wece vers@ But he 
evidence of the spectros¢@pe points in a “diametrically 
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Spposite direction, and so also do Meldrifn’s and Poey’s 
statistics of the frequency of fopical cyclones, and, as 
far as ıt goes, the more dubious evalence of the ran- 
fall, since, ın all cases in which any appearance of a 
Periodical variation has been detected, the rainfall 1s 
most abundant about or shditly after the epoch of 
maxgmum sun-spots, and least about the years dF mim- 
mum, imptying therefore increased evapoiatien and an 
increaseg movement of the atmosphere at the former 
epoch . The variation of the barometric pressure wach 
has been detected in thendo-Malayan regio& on the 
one hand, and in Westeyn Siberia and Russig on the 
othe», also seems to show that in yegrs of maximuin 
sun-spots a larger portion of the tropical atmosphere 1s 
transferred éa high latitudes in the yister hemisphere, 
which agaih implies an increased disturbance of atmo- 
spheric equilibrium at that epoch between the tropics and 
*the circumpolar zone, and therefore ag increased intensity 
of the disturbirn agent . 
I must content mysglf with pointing out this discri 
pancy without attempting to explain ıt It does not 
necessarily invalidate the evidence of either class of f&cts, 
since there may possibly be causes at work, which, when 
known, will be found to reconcile the apparent inconsist- 
ency, but it should assuredly act as a stimulus to our 
efforts to extend our basis of facts, in full confidence that 
all inconsistency will eventually disappear 
Before concluding this summary, I must briefly notic@ 
a very important investigation of Prof Hann’s, which, at 
first sight, might seem to negative the whole hypothesis 
of a cyclical vanation of the solar heat, though sucl§ æ 
conclusion would be by no means legitimate, and, 1m 
point of fact, ıs not put forward by its author It was 
shown by Lamont that, when the diurnal double oscilla- 
tion of the barometer 1s analyzed into its two chief cof- 
stituents, viz a wave of diurnal and two of semi-diurgal 
penod, while the former varies very greatly in character 
and magnitude with the geographical conditions of a 
place, the latter 1s almost unaffected by these conditions, 
except that its amplitude decreases the higher the latı- 
tude Assuming that this semi-diurmal tide 1s a direct 
effect of the sun’s rays absorbed by the hycher strata Of 
the atmosphere, Dr Hann exammed*the réyisters of the 
hourly observations of the baromete1 at Bombay Batavia, 
and Vienna from 1847 to 1862, to see whether the ampli- 
tude of this element of the oscillation showed any appre- 
ciable increase and decrease corresponding to the phases 
of thesun-spot cycle The result was that no such varia- 
tion was to be detected The fundamental assumption 
here made, that the magnitusle of this double oscillation 
should vary with the quantity of heat absorbed by the 
atmosphere, was verified in ,a subsequent elaborate 
memoir, in which ıt was showm that at the time of peri- 
helion, when our planet receives one-fifteenth more heat 
than at aphelion, the amplitude of the semi-diurnal tide is, 
on an a®erage, as much as one-tenth greater—an exaggera- 
tion of the effect which Dr Hann attribytes to secondary 
meteorologicat actions ° In any case, the result satisfies 
the logical conditions of the inquiry 
Now, accepting Dr Hann’s conclusion that “ the, heat 
absorbed by the atmospherg does not vary cbnsiferably 
[erheblech] with sun-spot frequency ,” ıt remains to inquire 
whether, taking as our standag@ the amount of the tem- 
perature vanation dedficed by Képpen, and substantiated 
by the later Indian registers, the effect to be expected 1s of 
such magnitude as would be feadily rendered evident in 
the amplitude of the semi-diurnal wave of pressure 
There 1s no reason to suppose that ıt would Bear a greater 
ratio to the total préSsure effect than does the tempera- 
ture increment dung the sun-spot cycle to the total effect 
of the syn’s rays on the tempeiature Sf our atmosphée 
What the temperature,of our earth would be, in the 
absence of the sun, we dé ngt indeed know But we 
shall probably be wel within reasonable &mits*if we 
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assume shit it would be at least 100° below tht zero Of 
Fahrenheit’s soale, or 180° below the actual mean tem- 

perature of the trépics Of course, under such circum- 
stances, the temperatuie of the tropics would be yo 
higher than that of the Poles Making this assumption, 
then, the oscillation of the temperature during the course 
of the sun-spot cycle ıs only 1/180 of the total affect 

Now the ùmpltude of the serfii-diurnal elerfent of the 
barometric oscillation at Batavia (the most equatoual of 
thé threg stations) îs 1896 mm, ot 00746 of an inch, 

and the 1/180 part of this 1s 6boo4 inch—a quantity that 
would beequite inappreciable im an investigation of this 
kind, masked aset must be by the much larger irregular 
variations shown by the iegister It does not seem, then, 
that Dr Hann’s’negative results really affetthe validity 
of the positive evedence already afforded by other meteoro- 
logical phenomena, and need not discourage us in our, 
endeavours to obtaim an explagation of the paradox indi- 
eaied above, which, to my mind, 1s the most interesting 
feature of the problem HENRY F BLANFORD 





THE QUESTION OF THE ASTEROIDS 


I T has already been noted that the editors of the Berliner 
Jahrbuch have decided only to issue ephemerides 
for certain of the mmor planets (NATURE, vol xlm p 
pit) The Bureau des Longitudes has endeavoured to 
remedy the inconvenience that arises from this decision 
by an extension of one of its departments The general 
disgussion that led the Bureau to adopt this course, and 
@ importance of observations of these comparatively 
small bodies, are well expounded by M F Tisserand m 
the Annuazre for 1891 
eKepler recognized the continuity of the mean distances 
of the planets from the sun, when he sud “ Infra Martem 
et §ovem novum interposui planetam” The publication 
of Bode’s empirical law in 1772 confirmed Kepler’s ideas, 
and fixed the distance of the hypothetical planet as 2 8 
times the mean distance of the earth from our luminary 
But the existence of such a planet appeared still more 
prebable when the calculations of Lexell and Laplace 
had shown that the giagnitude of the orbit of the planet 
Uranus, discovered by Sir Wiliam Herschel in 1781, 
might ha¥e been predicted with accuracy from this rela- 
tion between planetary distances At a Congress held at 
Gotha ın 1796, ıt was proposed to search for the unknown 
body, and twenty-four astronomers each undertook the 
examination of an hour of the zodiac The discovery of 
Ceres by Piazzi on January 1, 1801, almost before the 
association of observers had Sot fairly to work, is a matter 
of common knowledge Gauss’s calculations showed that 
the mean distance of thi% planet from the sun 1s 277, 
which corresponds with that indicated by Bode’s law, 
hence the gap appeared to be filled, but by a body of 
very modest size, for the measures made by Herschel 
only assign it a diameter of about 155 miles 
Olbers’s discovery of a secondgplanet, Pallas, moving 
round the sun at the same mean distance as Ceres, gave 
the question another aspect It was proved by Gauss 
that tẹ twobodies may pass very near to each other at 
two points situated on the®line of intersection of the 
planes of their orbits This led Olbeis to believe that 
the new planets were poigio&s of a larger body broken up 
by some internal disturbance, and he accordingly suggested 
that other fragments mightebe found near, the points of 
intersection of their orbits The hypothesis was suppoited 
by Harding’s discovery of Juno in 1804, near one extiemity 
of the lne of intersection, and the dyscovery of Vesta by 
himself ın 1807, close to the other extremity 
Ié was not until 1845 that a fifth planet was discovered 
by Encke, and this was evea smalley than*the fém that 
preceded it After this date tlfe disccveries became 
more fgequegt, and now he number has reached 308 


But the magnitudes of the newly-discovered bodies are 
. 
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decreasing, fore whilst the first four haye enagnitudes . ° 


comprised between 6 and 8,the two discovered by Eke 
are only of the gth magnitude, and those now found are 
rarely brighter thapethe 13th magnitude e 

The pypothesis advanced by Olbers as to the origin of 
the asterords—a desighation due to,Herschel—has not 
found much support , Newcomb, from an investiga-, 
tion of the orbits of the fiyst forty asteroids, found that 
their planes are far from hating a common line of ingew 
section Mt may be suggested that this geometrical con- 
dition was fulfilled at a certain epoch, and that the 
perturbations caused by Jupiter and Saturn have caused 
the present distribution 
that the required condition never existed , hence Olbers’s 
hypothesis must be abandoned 

With regard to ¢he width of the zone which tontains 


the orbits of the ggteroids, ave find that © moves round 
the sun at the shortest mean distance, vız 2 13, and that 
E), the aste1oid most removed from our luminary, has a 
mean distance of 426 The peutods of revolution of these 
two bodies are, respectively, 3 r1 and 881 years It will 
therefore be seen ghat the asteroids,revolve in orbits much 
greater and less than that assigned by Bode’s law 

When the eccenfyicities of the orlyts are gonsidered, ıt 
1s found that © may appwoachy to a distance of 161 


from the sun, whilst E may get so far away a® 473 
times the earth’s mean distance The asteroids are, 
therefore, contained in a wide zone, and the whole of their, 
positions form a kind of rmg having a radius a little more 
than three times the distance of the earth from the sup 

If the asteroids are arranged into groups, of which the 
eccentricities are comprised between limits differing by 
o 03, the following result ıs obtained — 

23 between ocoandoo5 | 51 between o 20 and o 25 


54 33 Go o5 22 o Io 12 LEd o 25 oF o 30 e 
74 a3 o10 33 o 15 9 3? o 30 3? o 35 
62 y O I5 5, 020 I ss 035 5, 040 


The mean eccentricity, 015, 1s much higher than the 
corresponding mean of the major planets—viz 086 It 
appears, therefore, that some notable differences must 
have existed in the conditions of formation 

But the difference ıs still more striking in the case of 
the inclinations of the orbits The mean inclination 1s 8°, 
which 1s slightly greater than that of Mercury and that of 
the sun’s equator Of 293 asteroids, 17 have inglinations 
greater than 20° These are given in the following table, 
and also their eccentricities and mean distances — 


Mean @istance Inchnation Eccentric ty 
E) 231 2155 oo5 , 
Gà 240 20 24 0 16 
25 2 40 21 35 0 25 
132} 2 60 . 250 o 38 
2 63 24 25 03% . 
1 2°74 23 17 o 13 
e e 
a7 & 74 25% 6, ows 
7 276 23 19 ol7 e 
277 * $34 44 8 24 
(138) e277 ° 521° o 18 
183 2 80 26 33 o 35 
® $ ° 
(30) 311 22 57 e o2r* 
° 
(276) 312 21 58, e. BOO à 
(31) 3.15 26 27 O 22 
° * 
Bs (ci) 399 22 31 0o16 °> 
e Œ 5 320 e25 0 08 
5 ies o . 20 o2 
T à 34 45 ae 7 
® e eo 


Calculations show, however, ° 


. ee ° 
. $33. ee 
S ae See a 2 





NATURE ° 


e [APRIL 23, 1891 





Ka will We een that, with two excepfions, the orbits 
reatly inclined to the ecliptie have also considerable ec- 
centricity The converse of this ıs not tme, however, for 
great eccentricity does not appear hecessarily to carry 
with ıt a high inclination A cofisideration af these 
eccentricities and snclinations naturally leads one to ask 
ewhether they were the same at the time of the formation 
of the bodies whose orbits they represent, or whether the 
@alues have been increased under the influenge of per- 
turbations On this point Leveriier made the following 
remark ,— 

“There exists a region between Jupiter and the sun, 
such that, if a small mass could be placed there, in an 
orbit shghtly inclined to that of Jupiter, this httle mass 
would bẹ able to move out of its primitive orbit, and to 
attain a great inclifiation to the plane bf the orbit of this 
planet and to that of Saturn e It 1s regyarkable that this 
position is found at very nearly double the distance of the 
earth from the sun—that 1s to say, at the interior limit of 
the zone where the minor planets are found ” 

This fact 1s very interesting in itself, but it 1s not suf- 
ficent to explain the large inclinations that are found at 
the distances 275 anl 315 M Tisserand found some 
years ago that the region of instability 1s at a distance of 
only 183 from the@sun We must ¢herefore conclude 
that the perturbations gausel by Jupiter and Saturn are 
isuficient to explain the considerable values of the 
eccentricities and inclinations of a great number of 
asteroids, these values are never very small, and con- 

* sequently the conditions under which Laplace’s hypo- 
thetical nebulosity existed were not the same at the time 
of formation of the older planets as at the creation of the 
asteroids The question is therefore a very interesting 
one fiom a cosmographical point of view, and the ac- 
cumulation of new discoveries of asteroids is the only 
thing that will facilitate its solution 
The distribution of asteroids according to their mean 
distances from the sun, or, what amounts to the same 
thing, according to their mean diurnal motion, brings 
out some interesting facts If the number of asteroids 
be tabulated having mean movements comprised between 
540” and 550”, 550’ and 560”, and so on, with increments 
of 10” up to 1140”, an accumulation 1s evident about 
640”, 780”, and 815”, which movements correspond to 
the mean distances 313, 275,and 267 Two gaps are 
seen about 600” and goo”, or at the distances 327 and 
250 The mean diurral motion of Jupiter 1s 299” 12, or 
nearly 300” It will therefore be seen that the gaps cor- 
respond to two regions where the mean motion of the 
planet would be exactly double or trifle that of Jupiter 
There are other gaps less definitely marked, where the 
relation between the two diurnal motions, instead of 
being equal to 2 or 3, 1s represented by the fractions $, $, 
$, $% &c Kirkwood developed this relation in 1866, and 
generalized it by saying that the parts of the zone of the 
aséeroids in which there exists a simple commensurable 
relatign between the time of revolution of a minor planet 
and that of Jupiter are represented by gaps simular to the 
intervals that separate the different rings of Saturn It 
should $e remaixed, however, that thé intervals are not 
s@ well‘defined as in the case of Saturn’s rng, masmuch 
as after gap the number of asteroids does not increase 
sharply, but httle by little, until ıt reaches the normal 
value, ae ’ ° 
Can these gaps be explained by the theory of perturba- 
tions? The illustrious, Gause, wrung to Bessel in 1812, 
remarked ; ‘The mean motions of Jupiter and Pallas 
eare in the relation expressed by +g, a value that ought to 
be realized more amd more exactly under the influence of 
the attraction of Jupiter, as 1s also the case in the equality, 


# eof the motions of revolution and rotgtion of the mbor” 


Newcomb ın his researches into Saturn’s sy%tem, found 
that, ın the case of exag{ly commensurahle motionsgthe 
perturbations could got increase beyond a certain limit 

e e 
NO. I121, VOL. 43e œ 
, 


e e 
But this ‘consequence 1s by no means necessary, for, m 
all probability, there would only be moge or less irregular 
oscillations, and equilibrium would then be restored The 
werk of Gyldén and M ‘lisserand himself tend tọ the 
same conclusion It is therefgre probable that if the 
gaps had not existed in the beginning, the ulterter per- 
turbgtions by Jupiter would not have been sufficient to 
produce them , they musf have existed mmedifiteby after 
the form&tion of the asteroids Thug 1s another reagpn 
why the question is of interest from a cosmographical 
point of view ° 

The asteroids situated at the outer hm of he rng 
are rfot devoid of interest Some of tlem have orbits 
very similar to certain comets of short period, thus the 


orbit of 18 very similar to that of” Tempel’s periodic 
comet (1867 II), as is shown by thé followimg com- 
‘parison — ë . 
e >. Longitude of 
Mean Eccen- ascending Inchna® 
dist@nce tricity node tion 
o o 
175 351 . 035 236 38 
Tempel’s comet 5 3 49 04! 72 4 108 


Other asteroids are important because of their near 
approach to Jupiter Of these, E, discovered by Palisa 
about two years ago, 1s of special interest, for in 1912 ¥ 
will be at the same distance from Jupiter as the earth is 
from the sun At this time the attraction of Jupiter on 
the asteroid will be more than y that of the sun, thus 
the calculations of the perturbations promise to be infer? 
esting and difficult, and from them the mass of Jupiter 
may be determined with considerable precision 

The asteroids which occur at the inner limit of the reg 
are also useful, especially if their orbits are very ec- 
centric and they approach the earth within 07 1ts m@an 
distance In such cases their parallax may be very 
accurately determined by observations made at two sta- 
tions some distance apart From the values obtained, 
the parallax of the sun may be dedyiced, ana this is one 
of the best methods at our disposal for the determinateon 
of an element of fundamental importance $® astronomy 

We have said that it 1s impossible to entertain the 
idea that all the asteroids were formed by the rupture of 
a single planet But groups of two planets may be 
formed having strikmgly analogous elements The most 
interesting 1s formed by the asteroids C) and (%), their 


orbits are almost equal ellipses, situated very nearly in 
the same plane, and differ enly in the orientation of their 


major axes The analogy is apparent from the following 
comparison of elements — , 
x e Longitude of 4 
distance Eccentricity ascending tans 
@) 2 644 o 176 Sar. 3 7 
(@) © 2645 è o5 * 817 36 
317 org 63 2 46 
e o 
245 310 @0 20 622 . 56 
218 2 67 e’ ez 170 8 15 2 
. = 269 OIO e 1626 . 156 
e e 
E. ° 236 024. 3275 94 
° 
248) , 2 38, 022 . 3347 97 


This quasi-identity of elements gannot be accidental, 
and it *would not require many facts of this nature to 
throw new light upor the ongin and formation of the 
bodies possessing them ° 

Enough has 


been Said to prove that 
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aster$ids has brought®out some important facts For this Mr Aitkefi’s experments on the codh®g of air cone ° 


and other réasans, M Tisserand thins that the search 
for them should be contmued The calculations required 
te.furnish elements and ephemerides are certainly formid- 
able, but they could be divided among several scientific 
est@blishments The Bureau des Longitudes 1s willing to 
play ag onerous part We pope that suffigient résources 
willbe accorded to ıt to allow this extremely useful work 


eto be carried one RICHARD A GREGORY 
e . 
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e dissolved substances, as well as of solvents) 


Massom,gt the Chergical Sectio eof the Austral- 
asian Association for the Advancement of Science marks 
„a distinct advance in our ideas of solution The analogy 


° between the an, aie of a liquid and its vapour ın pre- 
e. 


sence of each other and of a pair of @olvents capable of 
mutual solution 1s so stnking gs to carryconviction The 
resemblance of the liquid-vapour curve, with its apex at 
*the critical point, to the solubility curve, with 1ts apex at 
the critical solution point, appears to me to prove beyond 
cavil that the two phenomena are essentially of the same 
nature. 

There are two other phenomena, which, it appears to 
me, are made clear by the ideas of Prof Masson The 
first of these has i1eference to supersaturated solutions 
The curves (published in NATURE, February 12, p 348) 
showing the analogy between liquid-gas and solution 


e $ curves, are isobaric curves, or, more correctly, they repre- 


sent the terminations of isobaric curves ın the region of 
mixtures, where, on the one hand, a liquid exists in 
presence of its vapour, and, on the other, one solvent in 
presence of another (for both solvents play the part of 
M 
Alexéeff’s data are not sufficient to permit of the con- 
struction of a curve representing a similar region mapped 
out by the termination of isothermal lines But it 
1s obvious that it would be possible to determine 
osmotic pressuses of various mixtures by the freezing- 


° pomt metþod, and so to constiuct isothermal curves for 


such mixtures of solvents And there can be no reason- 
ablegdoubt that, as the isobaric curves of liqu.d-gas and 
of solvent-solvent display so close an analogy, the ıso- 
thermal curves would also closely resemble each other 
Granting, then, that this 1s the case, we may construct 
an imaginary isothermal curve on the model of the curve 
for alcohol published in the Phil Trans by Dr Sydney 
Young and myself Nogv, in one series of papers on the 
liquid-gas relations, we showed that with constant volume 
pressure 15 a linear fun ction of temperature , and we were 
thus able to calculate approximately the pressures and 
volumes for any isothermal representing the continuous 
transition from the gaseous to the lquid state (see PAz/ 
Mag , 1887, vol xxm p 435) It would be umteresting to 
ascertain whether, ıf concentration be kept constant, 
osmotic pressure would als® show it#If to be a linear 
function of temperature But, this apart, 1t appears in the 
pighest degree probable that there should also exist, in 
tlfory*at least, a continuous transition from solvent to 
solvent, the representafion of which would be a con- 
tinuous curve In such a case, on increasing the con- 
centration of the sofutfon by &iminatang one solvent, the 
other solvent should not separate visibly, but the two 
should remain mixed until one solvegt has been entirely 
removed The accompanying diagram will make this 
clear °The sinuous curve ABCDE may represent either 
continuous change from gas to Aquid along an isothermal 
on decrease of volume, or 1t may represent a simular con- 


® tmuous change from saturated" solution to dissolved 


substance on increase bf concentration 
*e 


pfr Some Suggestions regarding Solut.ons " By Wiliam Ramsay, Ph D yg 
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, grofessor of Chemistry in University College, Lordon Read before 
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taining water-vapour hawe shown us that it 1s possible to 
realize a portion of the curve AB, the phenomenofi of 
“boiling with bumping’ constitutes a practecal realization 
of æ portion of the curve DE, and we may profitably 
ınqune what conditions determine such unstable states 
with solvent and solwent ° ° e e 

Regarding the portion pf the curve AB, I think that no 
reasonable doubt şan be, entertained It precisedy@cor- 
responds to the condition of supersaturation In the 
liquid-gas curve, the volume ıs decreased at constant 
temperature without separation of liquid, in the solvent- 
solvent curve the concentration is increased withotft 
separation of the solvents Dr Nicol has shown that it 
1s possible to dissolve dry sodium sulphate inga saturated 
solution of sodfum sulphate to a very considerable extent 
without indugiag crystallization, and here we have a 
realization of the unstable portion of the curve AB In 
the gas-liquid curve pressure falls with formation of a 
shower of drops , ın the solvent-solvent curve crystaJliza- 
tion ensues, and the solvents separate The phenomena 
are, however, not completely analogous, the complete 
analogy woul be if the temperature were so low that the 
substance ın the liquid-gas couple were to separate in the 

e e 





This, so far as I am aware, 


solid, not in thè liquid, state 
has not been experimentally realized, but one, 
reason why it should not be possible 

I have some hesitation in offering speculations as to 
the state of matter at the portion of the continuous curve 
DE It may be that it,corresponds to a syrupy or viscous 
state Cane-sugar at a moderate temperature dissolves 
water , indeed it 1s possible,to obtain a solutjpn of 1 per 
cent of water in molten cane-sugar And such a solu- 
tion, if quickly cooled, semaigsea syrup But it can be 
induced to cwystallize by the presence of crystals Thus, 
in such a mixture of sugar and water, a few grains of 
crystalline sugar cause the whole mass to crystallize, and 
water saturated with sugat and sugar separate into two 
layers Hre, again,*a complete analogy fails us, for it 1s 
a solid which separates As we know nothing of the 
osmotic pressuge of aesyrup, the analogy 1s a defective 
one, butit ıs probable that a dilute solution of sugar 
would pass continuously into a syrup of pure sugar by 
evaporation,of the solvent, and gnalogy would lead to the 
supposition that the syrup coincides with fhe unstable 
state of the hgud I would, therefore, offer the anajogy 
betwéen the syrupy and the supercooled states as a tenta- 
tive one, it lacks foundation in both cases 

One point remains to*Be mentioned I have for the 
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© ast nme moxth%, in conjunction with Mr* Edgar Per- The Chancellor of the Eache§uer—As no definite 


man, Wen determining the adiabatic relations for hquid 
and‘gaseous ether the rise of pressuie and etemperature 
when volume a decreased withoug escafe.of heat It 1s 
obvious that similar relations are detefminable for solu- 
tions, and probably wit much greater facility M Alexéeff 
hag made some measurements whigh might be utfized 
for this purpose, but they arg far too few in number, 
and moreover, the necessary fata s regards osmotèc 
pressure are wholly wanting It would be possible, by 
a series of differential experiments, to ascertain the evo- 
lution of heat on imcreasing concentration, and so to 
airive at a knowledge of the specific heats of the solu- 
tion at constant osmotic pressure, corresponding to 
the idea of specific heats at constant pressure, and 
also of. specific heate at constant coné@entration, COT- 
responding to specific heats at gonstanfgyolume I do 
not know whether such researches would yield as accurate 
results as those we are at present carrying out, but they 
are at least well worthy of attention 





THE SCIENCE COLLECTIONS 


> \A/E give below the latest Parliamentary proceedings 
relating te this q@estion ;- ° 


April 16 —Mr Mundella askedthe First Lord of the Trea- 
sury whether, ın proposing to give the large plot of ground 
opposite the Normal School of Science at South Kensing- 
ton for a Gallery of British Art, the Government had fully 
corfsidered the difficulties of placing an art gallery under 
an independent management between portions of the 
Science School and the science collections of the Science 
and Art Department , and whether the Government would 
appoint a small committee to report on the matter 

Mr W H. Smith—In assigning as a site o1 a Gallery 
of British Art the plot of ground opposite the Royal Col- 
leg@ of Science, the Government have not overlooked the 
requirements, immediate or prospective, of the Science 
and Art Department, either in iespect of its science col- 
lections or in respect of the additional accommodation 
1equired for the College of Science For the science 
collections there will be available, part at once and part 
within a*year or two. a continuous range of galleries, 
consisting of the present southern western, and eastern 
galleries, and the cross gallery which 1s about to be con- 
structed between the western and eastein galleries, thus 
affording mor® than the amount of accommodation which 
the committee of 1889 considered to be necessary Over 
and above this accommodation, Governmenthas at disposal 
more than three acres of vacant land facing the Imperial 
Institutegand considerable areas besides to the south of 
the present southern galleries A portion of these vacant 
lands can be utilzed for the extension of the College of 
Science and for future growth of the science collections 
Additions to the College of Science gnust in any case take 
the formeof a separate building, divided from the present 
building byeExhibition Road ¢ and as access to the lands 
mentionéd above from Exhibition Road will be secured by 
means of a' corridor, the*1gterpo%ition of the Gallery of 
British Art need haveeno more serious effett than to 1n- 
crease hy sonfe 60 yards (which will be under cover) the 
o distance betwegn the two portiqnseof the Science College 
As the Art Gallery will be a Pie | and separate build- 
ing, the fact that it will be uttder different mfnagement 
need cause no greater difficulty than does the fact that 
the Natural History Museum,is under a digerent manage- 
ment from that of the adjoming science galleries 


April20 —SirH Roscoe asked the First Lord of the Trea- 
sury wifether he w8uld Have sketch plans prepared and 
placedin the Library, showing the relative positions of the 
existtig science schools and science mustums, thes pro- 
posed buildings for the same purposes,‘and the proposed 
gallery of modern art, on the lead at South KenSington 
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scheme has yet begn framed, it would be inipossible to 
show exactly the appropriation of land now vacant, but 
I cag promise the hon member a ground plan, showing 
what land 1s available for further s@ence buildings 

Sir H Roscoe asked the right hon gentleman whether 
he woulg@l given assurance phat the final step woyld not 
be taken in the appropriation of the land until after Iton 
members hat had some opportunity of inspecting thee 

lan . 3 e 

The Chancellor of the Exchéquer—The positon of the 
matter is this The House Khows of the very gerftrous 
offer tha? has been made of £80,000 to erett a building 
A great deal $ necessary and unavoidable delay has 
taken place, and f think 1f would be unwise to risk the 
failure of that generous gift by any furthe: dtlay There- 
fore, I am unwilling to pledge myself to any further’ 
delay, but I can asne my hon® friend th&t every security 
will be given to gentlemen interested in science that their 
wishes shall be met as far 4s possible 


There are a few more questions which might be asked,” 
such as the following — 

1 Did the generous donor of the £80,000 know when 
the site was chosen that its employment for an art gallery 
interfered w.th its contemplated and natural use in rela- 
tion to the buildings adjacent to it? 

2 Are thereno other sites, including one in Kensington 
Gardens, which would equally satisfy the donor, and not 
be hable to the objections so widely raised against the 
proposed one? 

3 Has Mr Goschen from first to last made any inquiry 
whatever as to whether there were any objections to the 
proposed employment of the site ? 

4 Has the Science and Art Department been asked its 
opinion, or have the professors of the College been 
consulted ? 


It would seem, indeed, that here we have another 1n- 
stance of the way in which Government arrangements in 
relation to science are made without knowledge 





NOTES ° ` 

THE Council of the British Association for the Advancêment 
of Science has resolved to nominate as President of the Associa- 
tion for next year Mr Archibald Géikie, FR S, Director- 
General of the Geological Survey The meeting will be held in 
Edinburgh 

On Tuesday next (April 28) DreE E Klem, F RS, will 
begin at the Royal Institution a course of thiee lectures on Bac- 
teria their nature and functions (the Tyndall Lectures) , and 
Mr H Graham Harns will on Saturday (May 9) begin a course 
of three lectures on the artificial production of cold 


THE Roya? Naval Exhibition will be opened by the Prince of 
‘Wales, on behalf of the Queen, on Saturday, Mayg2 


Tur following cutting fiom the Sydney Morning Heald 
—date not stated—has been sent to us for publication -> 
“The barque A2sas ney had both a stormy and an extia&rdinfly 
passage, ın one portion of which she stood a good chance: of 
being placed on the hst of guissing oXessels At 9 pm on 
October 15, 1890, wh&8n the barque was 50 miles east of Kent's 
Group, there was a sudden shift of wing during a heavy thunder- 
storm In the midst 8fa heavy clap a bulky mass was heard to 
fall into the sea about 200 yards from the vessel Tlse®roar of 
it coming through the au was quite distinct from that of the 
thundei, and spray was thrown fully 40 feet high on its 
teaghing the water The falling mass 1s believéd to have been 
a meteor ” e S 


c+ 
e JHE Wolsingham Observatory Circular No 31 tags thaya 


new variable sta: was found on’March 2atqh 26m 4s #65° 53. 
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(58) The "esservation has been confirmed at Harvard Ob- out , the plucky way ın which they*face thew difficnitis, thér 
servafory loyalty to thet employers, and the kindly fgeligg they entertauf 


IN his reporte on educational work gor the year ending 
February 23, 1891, the Principal of the Mason Science College 
records that ın every department of the College (with tife ex- 
cepyon of one department which has laboured under special 
disadvantages through the death of an honoured piofesgor) there 
1s arm increase 1n the number of “students, a growing earnestness 
eof purpose, and a greditable record of work accomplished The 
analy#is of attendances of students shows that the number of 
students attgnding in one department only 1s steadily decreasing, 
while fhe numbers attending 1m two or more departments, and 

e preparing for University examinations, are increasing with equal 
persistence © -¢ e ae 


Sccence of April 3 gives a full account of the” somewhat ela- 
e borate preparations which have been made for the work of athe 
fourth session at the Marme Biological Igboratory of Wood's 
“Holl, Massachusetts The laborgtory for investigators will be 
open from June 1 to August 29 It will be fully equipped with 
Aquana, glass ware, reagents, &c , but microscopes and micro- 
tomes will not be provided In this department there are 
fourteen private laboratories supplied with aquaria, running 
water, &c, for the exclusive use of investigators, who are 
mvited to cafry on their researches here free of charge Those 
e who are prepared to begin original work, but require supervision, 
special suggestions, criticism, or extended instruction in tech- 
nique, may occupy tables in the general laboratory for investi- 
e $gators, paying for the privilege a fee of fifty dollars The 
number of such tables 1s limited to ten 


M Rory, Member of the Institute, has designed for the 
e French Association for the Advancement of Science a new 
medal, a representation of which 1s given m La Nature On 
“the obverse are two figures, representing France and Science 
France, dejected by the misfortunes of 1870-71, is bemg en- 
couraged by Science, which points to the symbols of sunrise and 
recovered prosperity On the reverse is a fine female figure, 
„Seated and readimg, described by Za Nature as ‘science, 
poetry, ideqjized thought 7 


INa speech delivered the other day at Kimberley, Mr Cecil 
Rhod&s announced that he had received ‘enormous subserip- 
tions” for the establishment of a teaching University in Cape 
Colony 


THE St Petersburg correspondent of the Zemes says the 
Russians seem determined, if possible, to retrieve the failure of 
Captain Grombtchefsky ın t#ying to get through Afghan Kafin- 
stan A telegram from Samarkand states that another captain, 
by name Bortchefsky, 1s {bout to start from Southern Bokhara 
at the head of a scientific expedition to the Pamir, and will 
endeavour to penetrate Kafiristan and reach the frontier of China 


THE Kew Bulletin for April opens with a noté on Persian 
tobacco or tombak, establishing, the botargcal identity of the 
tobacco plant cultivated in Persia Dr J Hornsey Casson lately 
sent to the Kew Gardens, from the Shiraz district, some speci- 
nims of@fruit, flower, and seed The material thus obtained 

“required a good deal of Soaking and mampulation before it 
could be brought nto a form in which it could be compared 
botanically’ ‘This, however, havi been alone, the conclusion 
was incontestable that the plant of the Shiraz tundahku was 
nothing more, as had indeed been expected, than ordinary 
Nicotiang gf abacum”’ The same number contains some letters 
by the late George Woodruff and Harold Edmund Bartlett, who 
were sent from Kew m 1889 to take charge of the botanical 
estations established by the Royal Niges Company im the interjor 
of the Niger Protectorate * The alters were writen to former 
fellow-gardeners at Kew, anc as'the Buletin says, are ‘‘inter- 
estfhg as @iowing the type of men that the Royal Gardens turn 
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towards Kew” ‘The gardgners at Kew are specially®trained 
to fit them fer such appointments as those accepted by® Mr 
Woodruff and Mf Bartlett ‘‘The Royal Gardens have, in 
fact,ealways ben an advanced technical school Each gardener 
1s admitted for a two years’ course, during which he has the 
opportunity of seeing @very kind*of cultivation carrie? on ntthe 
establishment, and, m add@ion, obtains systematic instruction 
m scieatific subjects “connected with his profession The best 
men receive appointments as opportunity offers, and they are 
now to be found in every part of the world” In the April 
number there are also sections devoted to Aden Barilla, and to 
‘* Assam rubber fo. West Africa ” 


WRITING to fhe New York Mayon from Kænch, Upper 
Egypt, on March 17, Mr W H Goodyear describeS an 1m- 
portant and mos? interesting discovery made by Mr Petrie at 
Maydoom Mr Petrie has there unearthed ‘the oldest known 
Egyptian temple and the only Pyramid temple ever found ” 
Apart from the ‘‘ Temple of the Sphinx” at Ghizeh, this buld- 
ing 1s also ‘‘the only temple of the Old Empire so far known ” 
It was buried uđder about forty fee@ of rubbish It lhes directly 
at the centre of the eastern base of the Pyramid, on the side 
facing which thas two ound- topped obelisks — ‘ Obelisks 
and temple chambers so far enter@d,” says Mr Goodyear, ‘have 
the plain undecorated style of the Old Emprre, as shdwn by the 
Temple of the Sphinx, but hieratic inscriptions in black paint 
found within fix the name of Seneferoo as builder, and congrm 
the supposition to this effect hitherto based on the fact that 
tombs near the Pyramid contam his cartouche Seneferoo 1s 
the king connecting the third and four dynasties, ang variously 
placed in either According to computations of Mariette and 
Brugsch, the antiquity will be about 4coo B,C, or earlier.” 
On Tuesday, March 10, Mr Petrie’s workmen reached a plat- 
form which appeared to be a causeway terminating with two 
obelisks at the base of the Pyramid ‘‘In the forenoon of 
Wednesday,” continues Mr Goodyear, “a workman came to 
say that an opening had been found under the platform on 
the side next the Pyramid This proved to be the top of a 
doorway choked by detritus, through which Mr Petrie crawled 
into an interior of three chambers and discovered the inscriptions 
mentioned I had the pleasure of followmg him Mr Petrie 
thought the apartments had not been previously entered for 
about three thousand years—that is to say, that the rabbish 
fallen from the Pyrannd had choked the entrance about thee 
thousand years after construction <A friend who was with me 
noticed on the floor some dried wisps of papyrus, a plant now 
extinct ın Egypt The chambers thus far found aré*soefilled 
that one cannot stand erect in them, and a door at the end of 
the third chamber ıs blocked by large stones Over all lies an 
enormous mass of detritus, whoze removal by Arab diggers 1s 
now in progress I had the pleasure next day of cargying the 
news of Mr Petrie’s find to tle gentlemen of the Egypt Ex- 
ploration F und: at Benı- Hassan, and of witnessing therr unaffected 
delight over it ¢ © ° : 


PRINCE ALBERT of Monaco has begun the “publication of 
the results of his scientific voyages ın his yacht , they ae 
intended to comprise navigation, hydrography, oceanographic 
physics, and®zoology, The zowlogical portion will be published 
under the editorship of M J Guerne, assisted by numerous 
specialists Theefirst p&rt (published by Masson, Paris), on 
the marine Mollusca of the Azores, by M Dautzehberg, wath 
four large plates, two of them çolonied, has already *been 
issued i è 

THE “ Year-biok of Australia for 1891” contains an anjicle 
upon s@ientific progress in Australia during 1890 It 1s com- 
piled from information suppjed by the various Austialian 
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scientific a&ociatiops The compiler cannot be, charged with 
faving fprmed at extravagant estimate of the value of the work 
dones It may not, he says, have betn “‘so fruitful ın important 
results as have gymilar labours in older countyies ? nevertheless, 
it has not been without interest or utfity ” e * 


e 

So far as 1s at presente known, the first person who kept a 
recerd of she weathe® was Walter Merle He did so fer the 
years 1337 to 1344, and his manusegpt on the original vellum 
still &xfsts Thanks to the courtesy of the officials of the 
Bodleian Library, Mr G J Symons has had this manuscript 
photographed, and reproductions of the ten large photographs, 
‘vith a full translation (the original 1s in contracted Latin), some 
particulars as to Merle, and a list of the subscribers, are to be 
given in a handsomely printed volume Mr Symons wishes to 
call attention to the fact that no one will be @ble to obtain a 
copy who does not apply for one bafore Magy Except ten 
copies reserved for subscribers too distant to apply before tha 
date, not a single copy in excess of those subscribed for will be 
printed 

IN our issue of the 9th instant, p 548, we published a formula 
for wind velocities as observed. with Robinson’s cgp anemometer, 
which 1s hkely to be practically used by engineers as well as 
meteorolog.sts Bhe formula, as quoted by the American 
Meteor ological Fournal for Fegruary, contams an erroneous in- 
terpolatiog of y The correct formula 15 

log V = 0 509 + 0 gor2log v, 

where V is the wind’s velocity, v the velocity of the cups 
in miles per hour It should be noted that the constants of 
the formula apply only to anemometers of the pattern specified, 
the cups ef which are 4 imches in diameter, and the arms, each 
6 72 inches, measured from the axis to the centres of the cups 
Prof Marvin says nothing as to the weight of this gear set in 
motion by the wind, which ought also to be a constant quantity 


THE American Hydrographic Office reports, in the Pilot Chart 
of the North Atlantic Ocean for April, that the weather was 
very abnormal over the Atlantic during March, the usual con- 
ditions of wind and pressure having been entirely reversed for a 
large part of the month Unusually low barometric pressme 
and cyclofiic wind circulation have prevailed very generally to 
the southward of the Azores, and between the Azores and 
Bermuda, whilst anticyclones have been very frequent and per- 
sistent along the soth parallel The result has therefore been 
that the north-east trades have actually been reversed for some 
time, and the westerly winds that usually prevail along the steamer 
routes have been often replaced by persisten@ easterly winds 
Fog has been reported m great quantities on the Grand Banks 
and the coast to the westward as far south as Hatteras 


In the Proceedings of the Royal Prussian Meteorological 
Institute, vol. 1 No 2 (Berlin, 1890), Dr Sprung gives an 
account of an elaborate series of expergments to show the effect 
of differênce of exposure upon the readings of thermometers 
The experiments were made at Gross-Lichterfelde, near Berlin, 
by assistants of the Prussian Meteo: qogical Office, observations 
being taken s.Q times daily with various screens and with the 
‘* sling gtherrlometer, from June 1886 to March 1887 inclusive, 
under very favowable conditions The readings at each of the 
hours of observation are tabulated for two representative months, 
together with the state of the skyPand of the wind® The prin- 
cipal results likely to be of interest to English observers are 
(1) that exposure outside windows, “both wh and without 
‘cwens, if properly “protected from radiation, gives readings 
which ggree well togetheg, (2) the readıngs of the various 
screens ysualfy employed, which are necessarily exposed to the 
sun,,Zeve results which do not agree so well together , (3) on suntiy 
summer days, the mean temperatme ın the ordinary seitens is 
about o° 7 higher than that obtgiped from the wingow expo- 
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sure »(4) the range shown by the registering thegmometérs 1S 
considerably “greater m the screens than that got from the 
window exposure , (5}the English (Stevenson), screen generally 
gives bettei results than the others, but the humidity observations. 
in thé evening are too high, as compared with those obtamed by 
the window exposure and the French sereen 


MR J.gW Fewkes calls attention m the Amerscan Naturatst 
to a peculiar gesture often used By the Zuñı and Navajo Pndians 
In indicating*that a person or thing 1s fai away, or where an, 
event has happened or a person gs at the time of speaking, 
these Indians, instead of turning fhe head that way or pointing 
with the §nger, raise the head and project the lower jaw %n the 
direction which they wish to indicate Mr Fewkes noticed 
that the same gesture was usedeseveral timeg, fer exactly the 
same purpose by a New England Indian with qvbom he was 
talking , and he now wishes to find out whether this method of, 
suggesting distance g direction 1% charactewstic of the Ame- 
rican aborigines generally 
he says, “tell me that itis fit 1s, we may well wonder why 
such an insignificant habit should be so tenactous in a tribe soe 
long ın contact with the whites, and so much affected by their 
ervilization m much more important particulars, as the Passama- 
quoddies It 1s conceivable that gestures like this, certainly 
spontaneous and in some respects mmvoluntary, may-furnish data 
of ethnological value ” 


A NEW illustrated volume intended for amateur astronomers, 
and written by Mr Denning, of Bristol, will shortly be pub- 
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“ Those whom I have consulted,” . @ 


lished by Messrs Taylor and Francis, under the title of ‘* Tele- ẹ 


scopic Work for Starlight Evenings ” 
chapters on telescopes and observational matters, ın addition to 
descriptions of the principal celestial obyects 


A VERY useful little book, published by Messrs Longmans, 


The book will include * 


Green, and Co, and compiled and edited by the Rev Isaac @ 


Warren, M A , consists of a series of examination-papers 1m 
Euclid and trigonometiy that have been proposed to students 
of the University of Dublin There are alse papers m plane 
tngonometry that have been set in the examinations for the 
National School teachers by the Board of National Education 
In each case the answers are appended, and, tn the Vetter, hints 
are inserted for their solution To students of the Unnerstty 
who are preparing for these examinations, it is needless to say 
that they will find the work most useful , while for others, the 
papers will afford a capital chance for testing their knowledge 
on the subjects in question 


A PAPER upon the chlorobromideg of silicon 1s contributed by 
M Besson to the current number of the Comptes rendus There 
are three theoretically posstble compounds of this nature de- 
rived from silicon tetrachloride, Si€l, They are SiCi,Br, 
SıCl Bra, and SiC1Brg respectively The two first of these were 
prepared some time ago by M Friedel, by the action of bromine 
upon silicon chloroform, SıH Cly, at 100° ın sealed tubes The 
first compound resglts from jhe substitution of bromme for 
hydrogen according to the equation SıHCl; + 2Br = SiCl,Br 
+ HBr The second compound is then formed by the action 
of this hydrobromic acid upon the first compound, @SiClefr 
+ HBr = SiCl,Brp + HCl M “Besson now describes how 
all three compounds, including the hitherto umisolated SiCIBry,, 
may be obtained by she acti8n of hydrSbromic acid. gas upon 
silicon tetrachlonde Dry hydrobromic acid ıs without action 
at the ordinary tempe@ature, but partial substitution of bromine 
for chlorine occurs at high temperatures, owing to the,@fference- 
in the relative heats of formation of hydrochloric and hydro- 
bromic acids, and the partial dissociation of the latter The 


dry, gas 1s passed, saturated with vapour of silieon tetrachloride, « 


through a pordelain tube hegted to stdness The product ob- 
tained in the recever’ contains c&nsiderable quantities of un- 
altered tetrachioride, but, by repeating “the proces$ a fey tims, 
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a product iseobtained consisting largely of the first chloro- Victona University Prelimimary Ex®mination "8 . 
bromide, SiCl,Br It è comparatıvely easy to separate by College of Peceptors—Professional Prelimigia EAmmation.¢ 


fractional distdlation, this compound, which boils at 80°, from 
the remaining tetrachloride, and the SıCl,Br thus obtained m 
a fairly pure state serves for the preparation of the secondeand 
third chlorobromides bye passing its vapour, instead of the 
tetrafhlonide, together with hydrobromic acid through the hot 
porcelaimtube The second chlprobromide, Si@J,Bro, fas been 
said to boil about 100° M Besson finds that ghis carefully 
furfieg specimen foils at 103°-105° It was found, impossible 
to separate the third compourftk SiC1Br3, from this second one 
by frawtiona® distillation but by taking advantage of the fact 
that the secon@ chlorobromide cannot be solidified at ~ 60°, 
"while the thug compound solidifies at — 39°, and afterwards 
distilling the soli obtamed, the thud comp8ung, SıClBra, has 
been igolated af a hquid boiling at 126°-128°, This substance 
eexhibits the property of superfusion in a very high degree e it 
e .may be cooled as low as — 30° without s@lidification ensuing, 
provided the liquid be maintained perfectly still On agitation 
tọ even the slightest extent, however, ıt suddenly solidifies, the 
thermometer rising instantly to — 39° All three chloro- 
bromides combine directly with gaseous ammonia to form 
additive compounds, white amorphous solid bodies decomposed 
by water In case of the first chlorobromde, SiC1,Br, a similar 
compound has been obtained under pressure in a Caulletet tube 
e with phosphoretted hydrogen, PH, Thecombination occurs at 
o° under a pressure of 25 atmospheres, or at ~ 22° under 
17 atmospheres, all the liquid being then transformed into 
© & white solid, which persists when the pressure 1s removed, 
but which 1s again dissociated upon slightly warming the tube 
THE additions to the Zoological Society’s Gardens during the 
è past week include a Lesser Ourang-Outang (Stma morio 3) from 
Sarawak, Borneo, presented by Commander Ernest Rason, 
N , two Surtcates (Suszcata tetsadactyla) from South Africa, 
presented by Mr J W Mant , two Azara’s Opossums (Didelphys 
azare & ?) from La Plata, presented by Mr. Edward C Hawe, 
a Lion (Felis eo 9}, bred in Holland , a Nylghaie (Boselaphus 
etiagocamelus 8), ‘bred m France, purchased , a Grey Parrot 
(Psetdacees ezethacus) from West Africa, deposited 





THE PRESENT METHODS OF TEACHING 
CHEMISTRY! 

[5 their second Report, which was presented at the Newcastle- 

on-Tyne meeting, the Committee gave an account m some 
detail of the general Imes which, in their opinion, an elementary 
course of insthuction in physical science might most profitably 
follow During the past yedr the Committee have been prn- 
cipally engaged in collecting and comparmg the regulations, 
with respect to chemistry, which aie issued by the more ım- 
portant of the examining’ bodies in the kingdom, ın order to 
discover how far their requirements are in harmony with such a 
course of instruction as that suggested by the Committee Since 
the information which has been collected 1s of gendal interest, 
the greater parf of itis here prmted It consists of a brief out- 
Ine of the noteworthy features in*the regulaflons of the various 


Stience and Art Department Examination §n hemistyy 
Intermediate Education Beard for Ireland. 

Civil Servic of India 

India Forest Service e . 

Rogal Military A€ademy, Woolwich 

Cadetships, Royal Military College, Gandhurst 
Engineer Students, M Dockyards ə» è P 


With respect to the reg§iations which relate to these ex- 
ananatigns, the Conamittee consider it desirable to ed&ect 
especial attention to the following pomts 

It ıs of great umportance that natural science should be suf- 
ficently represented on the Board which issues the regulations 
and is responsible for the proper conduct of the examinatione 
It is remarkable that, although chemistry 1s an important subject 
in the Oxford and Cambridge Schools Exammation, no repre- 
sentative of this cience 1s appointed,by either Umiversity to 
act on the Examination Board, whilst Oxford does not ‘appomt 
a representative of any one*branch of natural science 

The Committee note with satisfaction that in these examina- 
tions, most of which are held to test proficiency in general edu- 
cation, chemistry 1s generally included, in addition to one or 
more branches of experimental physics, and that in many cases 
the examination 1s m part a practical one An important excep- 
tion to this statement 1s found im tke case of the University of 
Durham, which, although it grants a certificate of proficiency in 
general education, does not include mong the subjects of this 
examimation either chemist or any branch of experimental 
science Science 1s represented dhly by elementary mechanics, 
and even this ıs an optional and not a compulsory subyétt 

As regards the status occupied by chemistry and experimental 
physics in public examinations, the position of these subjects is 
still frequently lower than that of the other principal subjects “of 
examination, and much yet remams to be done to secure the 
adequate recognition of the educational value of natural gerence. 
Attention may here be diawn to the position assignedsto phy- 
sical science by the Intermediate Education Board for Ire- 
land, upon whom devolves the examination of most of the Insh 
public schools According to the regulations at present enforced 
by this Board, natural philosophy and chemistry appear as @p- 
tional subjects, each having a relative value represented by 500 
marks, the value of Greek and Latin being assessed at 1200 
marks each Itisto be hoped that the Commissioners may, 
before Jong, see then way to mtroduce elementary physical 
science as a compulsory subject of these examinations, and to 
increase the marks assigned to ıt beyond the present number of 
500, which 1s less than one-half of that awarded to Greek or 
Latin (1200) 

Another very anomalous case 1s that of one of the Civil Ser- 
vice examinations, viz the examination for engineer students 
m HM Dockyards In this examination, ‘‘ vary elementary 
physics and chemistry” are included as a single subject, to 
which 1s allotted 100 marks out of a total number of 1950! 
In the professions for which this 1s an entrance examination, 
applicable to boys who are about to leave a public school, not 
only ıs the possession of a scientific habit of mind of the highest 
moment, but a considerable knowledge of physics and chemistry 
as indispensable 

The Committee are strongly of opimion that some attempt 
should be made to remedy a conspicuous deficiency m nearly all 
existing examinational regulations —_ It 1s virtually impogsible to 
ascertain, in the course of a singje short exammation, especially 


Exammation Boards, and, wherever ıt appeared necessary, of | when the number of candidates is large, whether sufficient time 


lecent examination papers The examimations about which 
matn 1s now given are as follows — 


Oxford and Cambridge Schools Fxamination Board 
University of Cambridge Local Exammations 
University of Edinburgi? Local Waaminayons 
University of Glasgow Local Examinations 
University of London Yatnculation 
University of Durham Certificate for Pi ficiency in General 
Education, 
> Third Report of the B A Committee, consisting of Prof H E Arm 
strong Prof W R Dunstan (Secretary), Dr J H Gladstone, Mr A G 
Vernon Harccurt, Prof McLeod, Prof Meldola, Mr Pattison Murr, 
@Sir Henry E Roscog Dr W J Russell (Chaerman), Mr W A Shenstone, 
Prof Smithells, and Mr Stallagd, appointed for She purse of inqurfig 
into and reportiig upon the Freen g Methods, of Teaching Chemistry 
(Drawn up by Prof Dunstan) Tb which is appended a Paper, by Prof 
Arestronggon ‘$Evercises in@lementary Eaperimental Science ” 
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has been devoted to the study of the glements of physical science 
to make it of permanent advantag@ to the studente neither 1s it 
possible to determine whether the charfeter of the mstruction 
has been ın every respect satisfactory Periodical inspe@tion of 
the teaching by properly qualified mspectots, Mch as is now 
practised to gome extentgby more than one Government depart- 
ment, would seem to constitut@the best method of dealing with 
this defect, the reports of the inspectors, as well as the students’ 
own record of wowk testifi@d to by the teacher, being taken into 
account in awarding prizes, certificates, and grants, an addition 
to the results of an examination ene 
With respecg to the schedules and gxamination papers,gypical 
specimens of which are here printed, ıt will be seen that for the 


emdést part they d not aim at an educational training of the kind 


suggested in the Committee’s last report Although nently’all 
the examinations inchfded are intended to maintain a high stand~ 
ee 
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frd 1n general education, $et, as a rule, the “schedule of work 


e “proposed and tġe questions set in the papers arg more suitable 


“for thage who wish to make a special and detailed study of 
chepstry as a science Insuffieient attention 1s paid to 
problems, like those suggested ın the Commuttee’s last report, 
designed to @evelop the power of accurate observation and 
correct inference , few of the questions askeẹ are adapted to 
test the mental power of students, which should have been 
stgengthaned and trained by {he experymental study of jshysics 
and chemistry The great majority,of the questions asked ın- 
vole gn enumeration of the properties and modes of preparatyon 
of different chemical substances , but this by itself 1s & wholly 
unsatisfactory method of ascertaining whether a student has 
derived benefit from experimental work The mere writing 
eut by the student of methods of preparation of mdividual sub- 
stances 1s no proof that he has learned chemistry The Com- 
mittee are of opinion that it ıs not advisable to ask young 
students to give purely formal definitions of chemical tems A 
glance at the examinatfon questions appendéd will show that 
definitions of such terms as atomie weight, gyolecular werghi, 
water of crystalization, acid, base, salt, are often demanded 
Such questions encourage many students to leain by rote certain 
forms of words without attempting to grasp the facts and 
generalizations which those words summarize Moreover, as 
many, if not most, of the terms used in chemistry cannot be 
defined, the demand for definitions of these terms by examiners 
leads to a pernicious and uMscientific way both of teaching and 
learning, by which an apparent accuracy ın the use of phrases 1s 
substituted for a real acQuamtange with fads and principles 
Again, too much attentioneis oen devoted to calculations 
which, wehile they furnish useful exercises, do not necessitate any 
special scientific knowledge Another noteworthy feature of 
these examination schedules and papers ıs the very general 
exclusion of any reference to organic substances There appears 
to be no reason, even in elementary examinations, why the 
questians should be exclusively confined to morganic materials 
Moreovey,felementary organic chemistry can be made the basis of 
excellent training in scientific method, especially if the teaching 
does not follow the formal order or aim at the completeness 
which are usual mm text-books, most of which are written for 
thgse who are studying chemistry as a special subject, and not 
chiefly for the sake of the educational benefit which may be 
derived from it In general elementary teaching at any rate it 1s 
unnecessary even to make the conventional distinction between 
iorganic and organic chemistry 

The foregoing remarks apply not only to school exammations, 
but also to the various Civil Service examinations, where ıt 1s of 
the highest importance that candidates should have received a 
sound scientific traming Most of those selected will afterwards 
fill positions in which the scientific method,of dealing with the 
various problems which will constantly be presented, for solution 
cannot fail to,be of the highest value 

It may perhaps be thought that a great deal of what has been 
said 1n criticism of the present examimational demands in physical 
science, might more properly have been urged against the teaching 

But since the first report of this Committee was issued, m which 
attentiog was drawn to the defective character of much of the 
elenfentary teaching, ıt has been repeatedly represented by 
teachers in schools of every grade that the chaiacter of their 
instruction 1s necessarily governed by the requirements of ex- 
aminers, and that 1f modifications were made by Exammmng 
Boards in the present regulations 4t would be possible at 
once td make the corresponding changes in the methods of 
teaching, ® s 

The obvious conclusion ıs that the necessary reforms can only 
be brought agout by the attwe co%peration of examiners and 
teachers ° 

[Hese follow, in the Report, a selection of examination 
papers] g ies 
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Exercises ilusti ative of an Elementary Cow se of Instruciion 
in Experimental Scrence By Prof 4 ris ong 


The scheme put forward in the report presented last year by 
the €omm.ttee sufficed to indicate the kind of instruction likely 
to inqulcate habits, of observing correctly, of ~easoning from 
observation, and of setting new questions and obtaming answers 
thereto by experiment and observation habit which it 1s mowe 
generally admitted are of great consequence fn the struggle for 
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existence, and which cannot be acquired except through training | 
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in the methods of experimental science Neverffieless, at has 
bee felt thag detailed directions how to proceed Were recessary 
for the use of the less experienced teachers, and that evef those 
who fully sympathize with the proposals alygad? made would 
welcome the more complete display of the system I have 
therefore obtained the permission of the Committee to append 
the following suggestions to their rgport, in amplification of 
certain parts of the scheme already published ° 

It 1s gpviously impossible to sketch more than a small portion 
of a complete? programme of* instruction, the *portton now 
offered 1s thag appropriate to the earliest stage in which quanti- 
tative studigs can be engaged in its study*can be commence? 
by children‘of fair intelligence whgn nane or ten years old® It is 
an essential feature of the scheme that it has geference to 
common,things, the object bemg to lead children to enBage in 
the rational study of the objects which are dailf brought under 
their notice e e 

Time to be devoted to Experimental Stes and Mode of 
Teaching — Frequently during the past yea. tlee question has 
been put to me, ‘‘How much time is to be devoted tb such , 
science teaching?” and complam has beere made of the diffi- 


culty of dealing with large classes of children, of keeping them. @ 


employed, and of providing the requisite space and appliances 
The question as to time will ever continue to be put until the 
fundamental fallacy which hitherto has retarded the progress of 
experimental teaching m schools 1s discarded, viz that sufficient 
training m a scientific subject can be 1mparted ın the course of a 
term ortwo This undoubtedly 1s the view entertained in the 
majority of schools—girls’ schools in particular, It 1s well 
known, for example, that of the many hundred students who 


each year present themselves at the London University Ma- » 


triculation Examiation, the vast majority have had but a few 
months’ coaching in chemistry, mechanics, or physics, although 
they have had lessons m arithmetic and like subjects during the, 
whole period of their school career 
that to pass ın chemistry all that was necessary was to have read 
some one of the small text-books, and a very large proportion of 
matriculants have doubtless had only such preparation The 


fact 1s that our schools hitherto have been all but entirely in the ® 


hands of those who have had a purely classical or mathematical 
traming, and who have gained their knowledge by reading , 
teachers thus tramed cannot realize that the useful effect of 
science teaching is only attained when the instruction 1s carried 
out on entirely different lines , they cannot realize that accurate 
exper menting is the essential feature im the system , that know- 
ledge gained by mere reading 1s and can be of httle use, as m ẹ 
acquiring ıt the mental faculties which ıt 1g desir@d to exercise 
never become trained It must be recognized by all who have 
charge of schools that, ın order to secure the due develapment 
of those faculties which science teaching alone can affect, the 
instruction must be imparted fom the very beginning and during 
the enti e period of the school career 

If this be done, many of the difficulties hitherto encountered 
may disappear Probably it will pe found advantageous, at 
least in the earlier stages, rather than disadvantageous, to devote 
but a short time during any one lesson to actual experimental 
work Thereis no doubt that far too much ıs usually attempted , 
that too many facts are brought underethe student’s notice in the 
course of the lesson, the result bemg a blurred mental picture 
destitute of sharp outlines After considerable experience I am 
satisfied that it 1s difficult to proceed too gradually—it may 
almost be id too slowly 


The following to sets of @nstructions are given by way of 
illustration , it 1s not pretended that they are complete, nor 1s ıt 
suggested that the exercises should be worked through exactly 
in the order ın which they are stated, or completed by all pum& , 
the teacher must determine which @re suitable for the particular 
set under instruction e 


ð ° 
Studves of Water and Common Liquids, 


I Make every ipri to elicit from®the pupils by question and 
answer all that ‘key have noticed with regard to water Induce 
them to take advantage of any opportunities the nei®bourhood 
affords of observing water,and its effects Let them ascertain 
the area covered by the school-house roof apd the amount of 
water which falls on yt when it 1ains, stitute systematı 

observations @f 1auffall, and embogy the data ın culinicucat 


exercises Call atteption *toethg different yearly 1amfall of 
different parts of the country, and port out the influegce of pulls 
*: e 
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and mguftains Jet outhpe maps be coloured, so as to indftate 
the different rginfall of detent districts 
2 Call attentiox to the geographical déstribution of water, 
&c , also to the work which 1t does in Nature (cf Geikie’s 
“Physical Geography,” Huxley’s ‘‘ Physiography,” &c ), Wus- 
trating this part of the swbject, especially at an land school, 
by inter photographic slides of ships, sea-coasts, Niagara 
alls, & (y 
3 Cat attention to the disappearance of Water, ze the 
qrying up of rain, the drying of clothes, &c, 4nd lead the 
pupils go notice that this takes place most quickly in kot weather 
and in warm places, then J&* them pour water into a clock 
glass plgced either over a saucepan in which water is boiled by 
a gas burner (og petroleum or spirit-lamp, if gas be net avail- 
eable), or ın a small gas cooking-stove, they will see that the 
water evaporat@, Jeaving a certain amount ofereszdue [At this 
stage experiment on the extent to which water ev&porates out of 
doors gnd mdobrs under different conditions and at different 
etimes of the year by exposing water in weighed glass (crystsl- 
hang) dishes abo 4 inche# in diametes, and weighing at 
Also call attention to the fact that in certain states 
of the weather things become damp, and that moisture 1s some- 
twnes deposited on the windows in cold weather, then let the 
condensation be noted of a liquid mdistinguishable from water, 
which occurs, for instance, when a closed flask filled with water 
and ice 1s exposed in a 100m Let some seaweed inclosed in a 
muslin bag be hung up out of doors where it cannot be wetted 
by rain, and bave it weighed daily At the same time have the 
temperature, direction of the wind, and character of the weather 
® noted Later on have the dry and wet bulb thermometer read 
daly Have the changes in weight of the seaweed and the dry 
and wet bulb thermometer readings represented by curves 
dead the pupils to contrast and discuss the 1esults ] The ex- 


* Serment should then be repeated with a known quantity of 


water and a weighed glass dish, so as to determine the amount 
of residue, the character of the residue should be noticed 
ə Discuss the origi of the water, and pomt out whence the 
residual matter way have come Next, 1f a well water was 
éthen, let a local river or pond water be examined in a similar 
way, then rain water, and, if possible, sea water 
4 Let an ordinary 2-ounce narrow mouth stoppered bottle, 
having a nick filed down the stopper, be filled with each of the 
waters and weighed, and let the operation be repeated several 
times with each wager, so that the experimental e1101 may be 
*ascertamed , 1t will be found that the different waters, sea-water 
excepted, be practically the same density At this stage 
arithmetical exercises relating to the weight of known bulks, 
and wie ver sd, of water, the quantities of dissolved solids present 
in given bulks of various waters, &c, may advantageously be 
set , these should be solved practically by actual measurement 
in as Many cases as possible 
5 Next ask, ‘But what becomes of the water when driven 
off by heat?’ If it have not been noticed that water collects 
(condenses) on some object nga: at hand, let a cold object be 
held over boiling water, then let water be boiled m a glass flask 
connected with a glass condenser Afterwards have water dis- 
tilled im larger quantity fr&m a tin (2 gallon) can The dersity 
of the distilled water should then be determined, and its be- 
haviour on evaporation Data would thus be accumulated, 
iendering it possible to eaplain the drying up of wter under 
ordinary conditions, the ongim of rain, the differences between 
waters from varæus somces, and the method gf separating water 
from the associated foreign matters will have been brought home 
to the minds of the pupils 
As the water 1s heated to boiling in the flask, 1f attention 
be Pad % all that occurs, gt will probably be noticed that 
bubbles separate fiom the water, using up through it and 
escaping at the surface, *frequently the bubbles adhere for a 
ume to the flask Leteth® experifient begrepeated in such a 
way that the something which escapes from the water can be 
collected and measured Fer example, a 2-gallon tin can having 
been filled with water, insert into the neck a 1ubber cork through 
which a @ent delivery tude is passed, place the can over a 
burnei, introduce the upturned end of the delivery tube into a 
basin of water, and insert a small jar over it Heat to boiling 
n air-like substance will gradually be dyiven off, but ıt will be 
noticed that after the wateg has been boulmg forssome ture & 
ceases to give off gas , let the amaunf of ggs collected be mea- 
sured, and have the experrment repeated several times As the 
gas Uoes ®t cdhtinue to come off on boiling the water, ıt would 
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seem that it is mot a part of the water—therg 1@so little of it,f © 


but merely something dissolved in the water , ıt ıs like wm, and 
the water had been 1n contact with air—may it not be air? eLet 
the boiled watér be,poured out into a galvanized iron pan, and 
after ıt has been*exposed®to the air for severaf hours let 1t be 
again®boiled The water which previously no longer gave off 
gas, will now yield probably as much a®before It will thus be 
discovéied that water dmsolves aie as well %s the soli@ matters 
with which ıt comes into cortgct, and the presence of air ın water 
wil} be recognized This Knowledge will be of value late on 
when thè existence of ammals and plants unde: water comes to 
be considered 

7 Attention having thus been directed to the solvent action 
of water, let special experiments be made on its solvent actions 
using salt, sugar, suet, washing soda, alum, tea and coffee, field 
or garden soil, clay, chalk or limestone, gypsum, &c_, known 
quantities of the fiJtered solutions shoujd be evapomatéd to dry- 
ness, and the residues dried (conveniently ın a small gas cooking- 
oven) and weighed’ Oppoftunity will be afforded to call atten- 
tion to the separation of some of the substances from solution in 
definite shapes, z e crystals , show these under the microscope 
as well as home made cardboard models of some of them Let 
larger crystals of alum be grown, and call attention to sugar 
crystals Natural crystals of calcite, gypsum, pyrites, quartz, 
fluorspar, &c, yould be appropriately shown at this stage 
The question may then be put, Does the water which passes 
through the body dissolve anything? By evapprating urine and 
determining the amount of ded residue it would be found that 
a good deal of matter passes away$rom the body im solution 

8 Having directed attention to the different beh&viour of 
different waters with soap, let determinations be made of the 
amount of alcoholic soap solution required to produce a lather 
m distilled and other wateis Directions for performing the 
soap test are easily obtained from a book on wate: analysis, 
and the operation 1s one of extreme simplicity $ 

9 Other hquids should now be compared with water, such 
as methylated spimt, turpentme, petroleum, salad oul, vinegar, 
and perhaps the common acids—muniatic, nitric, and sulphuric— 
also The noticeable differences between these and wate:.— 
appearance, odour, taste 1m dilute solution—having been ëe- 
gistered, their relative densities should be determined, also 
their behaviour towards water and towards each other, their 
behaviour when heated on the water-bath in comparison with 
that of water, their behaviom when burnt, their behaviour when 
boiled together with water nm a flask attached to a condenser, 
and their solvent action in comparison with that of water should 
be ascertained i) 

10 Having given an account of the origin, &c , of the various 
liquids exammed, and having alluded to the presence of alcohol 
in bee: and wine, demonstrate the separation of alcohol from 
beei by distillation, then describe the productien of alcohol 
by fermentation and carry out the experiment, first with sugar 
and yeast, then with malt, explain that yeast is an or garzsm, 
and show it underethe microscope and lantern photographs of ıt 
Make several mixtures of alcohol and water, and let the relative 
density of each be determined, then exhibit a table oferelative 
density of spint solutions of various strengths Let a measured 
amount of beer be distilled, have the distillate made up with 
distilled water to the bulk of the beer taken, and let its density 
be determined , reference keing then made to the table of relative 
densities, the strength of the alcoholic distillate would bg ascer- 
tamed, and thus the amount gf alcohol in beer vould be 
determined 

11 The behaviour of watgr when heated may now be further 
studied attentign having been calfed to the thernsometer as an 
instrument which enables us to judge how*hot o1 cof it 1s, water 
should be heated and the gradual rise of the mercury #olumn 
noted, and the steady position which ıt assumes when the water 
boils In thesame way Qpiling water should be allowed to cool 
and th? fall ofthe meicury colui™ noted , futher cooling should 
then be effected by means of ice, so that opportunity might be 
given for the statiogary posstion to,be observed which the column 
eventually tahes up and maintains so longas unmetted ice is 
present Having specially directed attention to these ‘‘ faxed 
points,” describe the construction of the thergnometer Next let 
a quantity of water be distilled fiom a flask or can haying a 
yhemmometer in s neck, and let the steady position of, ihe 
mercury ghroughouf the distillation be observed Also let wafer 
be frozen by means of & mixture of ice and salt, the “ tempera- 
Sure” of the freezing mixture haveg been ascertained, the thermo- 
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, © “meter bulb shguld be inserted into the water evhich 1s bemg 


frozen gn a test tube), so that the 1ce may form around its balb 
the f{emperature should be noted dting freezing and also during 
the subsequent melting of theice Do this,out 8f contact with 
the refrigeratir& mixture . . 

12 Let the relative density of ice be determined, z ev after 
showing that although % lighter” than water ice 1s ‘‘ heavier,” 
thgn turpg, let a cylmder partly filled with turpentine be céunter- 
poised, and after the temperature has been lowered by immers- 
ing @hg cylinder ın ice water, note the postion of the turps, then 
intioduce a few pieces of dried 1ce, note the rise of the tu®pentine 
—thereby determining the volume of the ice—and subsequently 
weigh in order to ascertain the weight of 1ce introduced Have 
she result thus obtained checked by subsequent observation of 
the bulk of water which results when the 1ce melts The ex- 
pansion of water on freezing having thus been observed, the 
bursting Of pipes in winter may be explained , and attention may 
also be thrected to the destructive effects on rocks produced by 
the freezing of water , the extent to evhich icegJoats may be dıs- 
cussed, and arithmetical problems may be set which will lead 
the pupils to realize the extent to which the volume changes 
when water changes its state 

13 Let the relative density of water and the other hquids be 
determmed at ° C and at a higher temperature—that at o° by 
weighing, and that at the psher temperature þy observing the 
expansion of the liquids in bulbs with graduated stems of known 
capacity , let curyes be cogstructed showing the relation between 
temperature and volume ° 5 

I4 Let spirit, turpentme® petrleum, and vinegar be dis- 
tilled , tke temperature duiing distillation bemg observed, the 
gradual rise especially in the case of spirits and petroleum will 
be noted Fractionally distil several times some quantity of 
sptrit and of petroleum , let the relative density of each separate 
fraction be determined, and let the water separated from the 
spirit be characterized by freezing ıt and determiming the melt- 
ing-poin{ of the 1ce and the boiling-point of the liquid which 
results when the ice melts 

15 Having directed attention to the fact that heat ıs ‘‘ used 
up” m melting ice and boiling water, let determinations be made 
of the amounts, followmg Worthmgton’s ‘‘ Practical Physics,” 
for example 


Studies of Chalk and other Common Solids 


1 Call attention to the use made of lime in building and its 
production from chalk or limestone, slake a lump of lime, 
exhibit specimens and pictures of chalk cliffs or quarries and lime- 
kilns—ifnot to be seen in the district Point out on a geological 
map those parts of the country m which chalk occurs, and those 
where limestone is met with Explain how chalk 1s supposed to 
have been formed, and show pictures of the forms which are pre- 
sent in it, aad, 1f possible, microscopic slides Explain that 
whitening, which 1s purchasable everywhere, is but levigated 
chalk , descitbe its preparation, and let chalk and sand be 
separated by levigation ° 

2 Let the conversion of chalk into lime be studied quantita- 
tively For this purpose three to five grams of dred whitening 
should be weighed out m a small platinum dish and heated to 
full redness in the covered dish during an hour over a Fletcher 
Argand Bunsen burner the dish ıs then removed from the 
burner, and after about ten minutes, when cold, 1s weighed , 1t 
1s then again heated, say for half an flour, &c , usually there 1s 
no further loss Several expgriments should be made m this 
way, so that ıt may be noted that practically the same percentage 
of loss 1s incurred and thesame amgunt of lime obtained in each 
case , and simular experiments should be madegwith chalks from 
different locgfitres (N®e A) 

3 At the conclusion of each experiment, the residue should 
be carefully moistened with dsstelled water and the effect 
noticed , usually the limg slakes, begoming hot—some limes, 
however, slake very slowly, at®l the heating ıs ¢mperceptible 
The excess of water should then be driven off by heating in a 
water-oven until the weight ng longer diminighes 

4 In oomparing, the solvent action of the various hquids 
Preytously studied, 1t wall probably have been noticed that chalk 
1s disgolved by acigs—foy example, vinegar or muriatic acid— 
with effervescence, such an acid may therefore be used, if 
necgssary, in cleaning out the dish at the corclusion of the exs 
pétiment if any of the solid adhere to it Ten, having made it 
clear that the effervescence 1s due to the escape of an anr-like 
substance or gas, which is convewiently termed cha% gas, let thé 
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amofnt of gas which ıs given off whengthe chalk 1s dis%olyed in 
acid be determined For this purpose, the simple apparatus 
shown in Fig I may conveniently be usede From 1 § to 2 
grams of the chalk is weighed out on a small square of tissue 
papé@r, which ıs then folded up at the sides and dropped into the 
bottle A, from which the tube B haw been removed, a little 
water is then added (about 5 cubic centimetres), and the chak 1s 
shaken @ut of the paper , abouț 5 cubic centimetres of nitric acid 
1s now poured Into the tube B, which ıs then carefully replaced 
in the bottle® The cork having been inserted, connection 15 
establishedeby means of the flexrble tube È with the battle D 
The side tube E having been so etlusted that the end ¢1s on a 
level with the water ın the bottlaD, the measuringeylinger H 1s 
so placed that any water which runs from e may be collected in 
1t, and the bottle A ıs then carefully tilted so that the acid may , 
gradually run ous ¢f the tube sento A , gas 1g a® once given off 
and expels wat@r fiom D As the water sinks in p, the side tube 
E 1s lowered so that its orifice remains about ona level wth the 
waterinD The water ıs then measured Several experiments e 
should be made, ang the results*should be @ompared by calcu- 


lating the volume of gas which would have been obtamed,-® . 


supposing, say, 100 grams ofthe chalk had been dissolved 
5. In this way it 1s ascertained that chalk-stuffis characterized 
by (1) yielding between 56 and 57 per cent of lime, which in- 
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ceases by about 33 per cent when slaked , and (2) by yielding 
about 22,000 cubic centimetres of chalk-gas per 100 grams when 
dissolved 1g acid 

6 Comparing lime with chalk, it 1s found that 1f the chalk be 
thoroughly burnt mo gas 1s qyolved on dissolvmg the recently 
slaked lime in acid , this result serves at least to suggest that 
the gas which 1s given off when chalk ıs dissolved in acid 1s 
perhaps expelled during the conversion of chalk into Igne „Bhe 
loss in weight which occurs 1s thgrefore determined, and when 
1t 1s ascertained that 1t 1s very nearly the same as when chalk is 
burnt, no room ıs left for doubt that the same substance 1s dis- 
pelled by heatingeand by*dissolving the chalk in acid The 
experiment 1s very easily carried out in a small bottle or conical 
flask provided witha tube to contait acid, and closed by a cork 
through which pass ae narrow tube bent at a right angle and a 
small drying tube full of cotton-wool The challe ® weighed 
out on thin paper and dippped into the flask, a little water 1s 
poured on to it, and the acid tube 1s then introduced, after 
which the cork 1s mserfed The bent tubegs closed by a smal 
Stopper Om tiltufg the flask, acyl escapes and attacks the 
chalk , the spray iseprev@nted from escaping by the cotton- 
wool When the action 1s at an end, air 1s sucked in through 
the narrow bent tube to displace the chalk-gas,"and@fnall} the 
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loss ul weights determifed Such an apparatus gives admirable 
results e 

7. Marble may then be exammed in a stmilur way, as it 1s 
found to behave both on heating and when dissolved ingacid 
much as chalk does, ıt way be presumed to consist of chalk- 
stuf Next, limestones should be taken, the result obtained 
with them may be lower owing to their contaming clay, &c , 
but his to'a large extent ren@ered evident by¢nsoluble matter 

«left on treating with acid Let the percentage ofgchalk-stuff in 
the lynestones be @alculated from the results which they afford, 
assuming the results obtamed vith chalk to be praétically those 
afforded by pure chalk stuff e Lastly, direct attention to the 
occurrence of grystals (calcite) in limestone rocks, to stalactites, 
&c , show specimens, and have them examined the results 
will show thag they also consis§ of chalk-stuff 

8 Having pefnted out that chalk consift? of shells, &c, of 
sea-animals, c6ral and shells of various kinds—oyster, cockle, 

e *hmpet—should be given for examination, all these will be 

fond to give resu®ts from whgch it may bg inferred that forthe 

* most part they consist of chalk-stuff Egg-shell and lobster or 

crab-shell in like manner will be éound to yield lume when burnt, 

eand to behave much as chalk does towards acid, but the presence 

of a certain amount of ‘‘ammal” matter will be evidenced by 

the blackening on heating, and the imsolubility of a certain 
proportion m acid 

9 Ordinary bone, gypsum, clay, and rocks other than chalk 

or lamestong rocks are next given for study, ın order that ıt may 

be discovered that the behaviour of chalk-stuff 1s peculiar and 

characteristic, and that there are many varieties of natural solids 

Rough estimates of the amount of chalk ın soil may be made by 

determining the amount of chalk-gas evolved on treating the soil 
è with acd 
© to Inahard-water district the residue from the water will 
probably look more or less lıke chalk, its benaviour when 
treated with acid and when strongly heated should therefore be 
determ ned, and local boiler or kettle scale should then be 
studied as chalk was previously 
1r In this manner a large number of data will be accumulated 
which render ıt possible to discuss the origm of chalk , to explain 
the presence of chalk stuff in water, and its withdrawal from 
water by animals, &c 
s 


The study of chalk in the manner indicated would make ıt 
possible for the student (1) to comprehend the principle of the 
method fg@owed by chemists in characterizing substances whereby 
they are led to discover distinct forms or species, (2) to realize 
not®nly that there are compounds, but also that such substances 

.have a fixed composition, and (3) the entire difference in 
properties between a compound and its constituents would 
have been brought out most clearly by comparison of chalk- 
stuff with its constituents—lime and chalk-gas The chalk 
studies, ın fact, should serve to incite the student’s curuosity, 
and should lead to furtherinquiries being undertaken as to the 
composition of other substances and the characters of their con- 
stituents, and as to the nature of other changes, and with 
regard to the method of undertaking inquiries into the composi- 
tion of other substances, the important results obtained in the 
case of chalk by studying the changes which 1t undergoes would 
serve to illustrate the umportance of studying change as a means 
of determining composition bd 


° 
It cannot be dened that®only welfinformed, thoughtfu 
teachers could give useful instruction m accordance with the 
eforegoing schemes, but this 1s scarcely an objection The 
Mnoufft of special training required to carry out the experi- 
mental portion would nof, however, be great, and there is no 
reason why such instwuction should not be given in schools 
where there 1s no specia® science teacher,engaged—although the 
services of such a teacher would undoubtedly be necessary if 
instruction m accoidange with the more complete scheme em- 
bodied in the report presented last yearby the Committee were 
carried put im its entirety 
The suggestion that probably it will be found advantageous, 
at least in the earlier stages, rafher than disadvantageous, to 
devote but a°short time during any one lesson to actual ex- 
perimental work would be realized” in epractige if the experi- 
mental *sctence lesson “were gsseciated with he measurement 
or practical arithmetic ad drawing lessons, and it is diffi- 
tult 9 magme that this is pot possible Suppose a set ef 


Oe 


$ e 
entire morning or afternoon in a room of suffcignt size, properlf e . 


appointed, and that they are set to work to carry out the experi- 
ments with chalk, described above Several—say six—pight 
be told off to weigh out in platinum dishes the necessary 
quantities of whitgning, fand having then plfced the dishes 
on Fletcher burners oren a muffle, they would return to their 
placeg , at the end of an hour they would remove the dishes, 
and, after leaving then? during ten minutes*to cool, weuld weigh 
them To determine whether any change took place on further 
héating, they woulde re-heat the dishes dunng, say, kaf an 
hour, at the expiration of which time they would, as soon as 
the dishes were cool, weigh them again As soon as the first 
set of six had weighed out the chalk, a second set of six might 
be set to work in a precisely similar way 1f the necessary*appas 
ratus were available, or if not at some other exercise involving 
the use of the balance 

The nature ofethe experiments whigh each set ecte engaged 
ın performing should be made known to the whole clas$, and all 
the data shouldbe writéh up on a blackboard Each pupil 
should write out an account of the experiments and of the 
results , opportunity would thus be given to compare the results 
of the six or twelve separate experiments At the next lesson 
the two remaiming sets of the class would carry out the same 
experiments Each pupil would thus have the advantage of 
performing one or other of the «¢peimments, and of knowing 
what results had been obtained by a number of fellow-students 
If necessary, typ pupils might be get to perform one experi- 
ment, care bemg taken thai@they took equal parts in it , and thus 
the whole class of twenty-four nfight complete the experiment 
or experiments in a lesson id 

Those of the class who at any time were not actually engaged 
in carrying out the experiment might be occupied in other ways, 
eg in measuring distances, 1n drawing figures of stated duhen- 
sions, &c , in determining areas, in determining relative densi- 
ties, ın working out arithmetical problems, or in wmting out 
notes and answers to questions It would not be difficult as 
the class progressed to devise an infinite number of problems 
and exercises, the data fo. which were derived from experiments 
performed by the class 

If only one such lesson were given per week, a single tegcher 
and an assistant might deal with 240 pupus, or with half that 
number 1f each class had two lessons per week—a much better 
course, and, working on a similar plan, much useful work 
might be done even ın the course of two hours 


With regard to the appointments for such work, the school- 
room should be provided with simple working benc#es in addı- 
tion to the ordinary desks and forms A narrow table might be 
placed, preferably across one end of the room, on a raised plat- 
form, at which the teacher could sit and on which the balances 
could be placed , the teacher would then be able to supervise 
the weighing, and secure that due care were taken of the 
balances A narrow bench (of deal, into which paraffin had 
been ‘‘ironed,® so as to waterproof 1t) might be fixed against 
and along the wall at either side of the room This should be 
fitted with simple cupboards and drawers for apparatys, and 
with gas taps if possible , and at a suitable distance from the 
wall and above the table there should be a bar carried by 
brackets affixed to the wall, from which various apparatus, 
small scales, &c., cogld be suspended A simple draught 
arrangement should and might easily be fitted at eagh working 
place, so that no unpleasant og noxious fumes need escape into 
the room At the other end of the room ıt wou. 
to have a demonstratioe table, and behind this, against the 
wall, a drafteloset at one end of a bench at the other end of 
which was a capacious smk It would be wef also to have a 
sink within the closet, which could be made use of, fo? instance, 
m washing out a sulpufetted hydrogen apphratus A mufflee 
furnace a the side ef the ordigaiy stove would be a most 
valuable adjunct a 

The cost of carrying out experiments such as have been sug- 
gested remainseto be cdhsidergd 

The chief item is undoubtedly the balance Useful work may 
be done at a very early stage of the measurement lessons *with 
scales costing five or six shillings, as suggested by Pref Worth- 
ington, but their use for quantitative chemical work, such as 1s 
*comprehended?in the foregoing scheme ıs entirely to Ke, depre- 
cate The acquisition of the habit of weighing care ufly and 
exactly ys in itself a discipline of the utmost value, to which 


twenty-four pupils to be at thg disposal of a teacher during an | every boy and girl shoul@®be subjected It ıs all-important, 
© e e e 


L 
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be desirable “™ 
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. œ *therefore, that ¢ fairly good balance should beeused, and that 


“the utrgpst care ın Its use should be enjoined When not iñ use 
the ,balance should be covered over with a cardboard box 
Beckers No 51(Fig 2) and No 67 balanges, fo be had from 
Townson and Mercer, the English “agents, dre to be strongly 
recommended, the former being probably the ‘more sutaBle, as 
the pans aie carried by # bowed” wires, giving more room for 
meuipulagion, whengas m determining selative densities “by the 
hydrostatic method, a bridge to garry a glassful of water ts 
plaagde across the scale-pan No *sr casts Lt 17s 6d , Mo 
67, £2 1s A suitable set of weights(No 31), from 58o grams 
downwards to centigrams, costs 18s 4d Even if sıx balances 
were provided—and such a number would suffice for a large 
glass*-the cost would be but £18 
A convenient size of platinum dish to use is one about } inch 
deep and 2 inches wide, weighing, with a hght cover, about 20 
grams Ate normal price of platinum, sucha dish would cost 
about 2%s , so that a considerable numbei might be provided for 
an outlay of £ro Such dishes noteonly las®æ long time when 
properly used, but are of value when damaged (Note A) 
A water oven for drying would cost about 4, one of 
Fletcher’s small air ovens for drying costs 175 6d 
Fletcher’s Aigand Bunsen burners, with tripod, are to be 
recommended as superior to the ordmary burners for school 
work The smaller size gpsts 2s , the largeg, 3s Suitable 





Fig 2 


black rubber tubing for use with these burners, J inch im dia- 
meter, costs about 9g per foot A pair of iron crucible tongs 
costs Is 

The apparatus for measuring the gas evolved on dissolving 
chalk in acid would cost about 7s , including a 500 cubic centi- 
metre measwing cylinder 

Glass basins about 3 inches in diameter cost 4g each, clock 
glasses, 6 inches in diameter, 5s per dozen 

oce burettes cost 35 6¢ each . 

It ıs unnecessary to refer to the cost of the few remaining 
articigs required for the suggested experiments, as they are well 
known An expenditure of £50 would certainly cover the cost 
of apparatus required by a class of, say, twenty-four, and which 
would suffice for the use of several such classes 

Note A —The ynfortunate rise Methe price of plahnum, 
which mgkes the purchase of any number of platinum vessels for 
school use out of the question, has led me to make a number of 


=æ experiments in the hope of substituting silver, but, as was to 


be expected, this has proved,to be impossible I find, however, 
that porcelain may be used, pr8vided that the heaging be effected 
in a muffle furgace Sm thin hemispherical porcelain capsules 
may be @btained from the dealers, about the size of the platinum 


e dishes specified, avhich are more sustable than porcelain crucibles 


for the experiment Such dyshes may algo be used gn studying 
the effect of heat on organic subst&nces, the char being burnt in 
- the muffle furnace 


+ 2 —9. 


e, ° SCIENTIFIC SERIALS. 


Amerecan You nalef Sceace, April —Onallotrapic silver, by 
M Carey Lea This paper 1s ın continuation of one contained 
in the March number of the Fournal, ın which the gold colouretl 
forms of allotropic silver wereexamined The Subject not con- 
sidered 1s the relation existing between thè allotropig forms of 
silver taken generally and silver a@%it exists in its compounds, 
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and’ more eSpecially in the silver ha®oids The investigation 
leads to the conclusion that silver may exist yn three forms — 
(1) Allotropte silver, which 1s protean in its nature, may be soluble 
or insoluble in water, and have almost any colour; but m all its 
insdluble varieties always exhibits plasticity It 1s chemically 
active (2) The intermediate form, which may be yellgw or 
green, butis never plastic, and 1s almost as indifferent chemically 
as whit@ silvers (3) Ordinary saver Allotropic silver @ affected 
by all forms of energy, and the effects are strikingly analogous 
to those produced on silver haloids by the same agencies It 159 
therefore, doncluded that ım the giver haloids silver may Sxist in 
the allotropic form —-The phenomena of rifting in, granite, by 
Ralph S Tarr —The red-rock® sandstone of Marion County, 
Towa, b? Charles R Keyes —The volumetric®composition of 
water, by Edward W Morley (continued frgm the March ® 
number of the 787 zal) The hythogen used 1the investigation 
was obtained Dy the electrolysis of dilute sulphuric acid By 
this means ıt has been found possible to get hydrogen containing p 
legs than one-hundreth of a cubic. centimetr@of nitrogen intwo 
htres of hydrogen, $d containing no other impurity ın amount. @ 
large enough to be detected, An apparatus for the measure- 
ment of gases has been constructed, ın which the mean error of 
measurement of the volume of hydrogen and oxygen used u? 
the experiments has been less than one part ın fifty thousand 
With this, twenty expermments have been made, which give a 
maximum value for the composition of water 2 00047, a mint- 
mum value of 2 00005, and a mean value 2 0002 The com- 
position of wate: may, therefore, be taken as 2 0002 volumes of 
hydrogen to one volume of oxygen —On certain points in the e 
estimation of barium as the sulphate, by F W Mar Some 
experiments made by the authon indicate that hydrochloric acid 
may be introduced freely and without detriment to quantitative 


exactness, 1n the precipitation of barrum 1n the form of sulphates eè 


from pure solutions Up to a determined point, the amount 
of hydrochloric acid employed accelerates the precipitation 
The quantity of alkaline salts present 1s shown to have no very 
marked infiuence on the time of formation of the precipitate — 
On halotrichite, or feacher alum, from Pitkin County, Colorado, 
by E H S Bailey An analysis of the mmeral shows that ıt © 
1s essentially a sulphate of alumina and ferrous oxide, with a 
part of the former replaced by ferric oxide, and a part of the 
ferrous oxide replaced by magnesia —On a mew serpent from 
Towa, by R Ellsworth Call —On crystallized azurite from 
Arizona, by O C Farrington —On the occurfence of xenotime e 
as an accessory element in rocks, by Orville A erby —On 
the magnetite ore districts of Jacupiranga afid Ipanema, Sao 
Paulo, Brazil, by Orville A Derby —On pink grossulariteesfiom 
Mexico, by C F de Landero —Restoration of Triceratops, by 
O C Mash — Development of the Brachiopods, Part 1, intro- 
duction, by Dr Charles E Beecher 
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Geological Society, April 8 —-Dr W T Blanford, FRS, 
Vice-President, in the char —The following communications 
were read —The Cross Fell inher, by Prof H A Nicholson 
and J E Warr The tract of Lower Paleozoic rocks lying 
between the Carboniferous rocks of the Cross Fell range and 
the new red sandstoge of the Egen Valley 1s abou® sixteen miles 
in length, and little more than a mile in average breadth , the 
inher extends in a generalnorth north-west and south-south-east 
direction, and the normal strike of the rocks ıs about nogh-wgse 
and south-east The tract is dividedgalong its entire length by 
a fault, which separates the Skiddaw slates (with the Ellergill 
beds of one of the authors, and the Millburn series of Mr 
Goodchild) from higher beds $n the wes® A detailed classi- 
fication of the Skiddaw slates 1s not attempled, but the authors 
describe the successtog of the rochs in@he faulted blochs of the 
western portion Theireclassification ts as follows — 


Coniston grits = Ludlow 
Coniston flags (lower portion) = Wenlock 
Stockdale shales = Llandovery-Tarannos 
Ashgill shales ° ° 
Staurochphalustimestgne . \ . 
Dufton shales and Keisle$ limestone = Bala 
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A brief.c&mparison of these rocks with those of other regioifs 1s 
made by the aythors Two appendices are added one, by Mr 
Alfred Harker, comtains petrographical noteces of certain sedi- 
mentary and volcanic rocks in the Skiddaw slates, of the vol- 
canc rocks of the Eycott and Rhyolitic groups, and of “he 
principal varieties of intumsive rocks, the second, by Mr A 
H Feord, contains a description of some Cephalopods from the 
rocks of the inher The reading of this paper was followed by 
a diseussion, in which Prof Boyd Dawkins, Dr Hicks, Mr 
Rutley, Mr Hudleston, the Chairman, and Mr ®Marr took 
part —On the igneous rocks of the south of the Iske of Man, 
by Bernard Hobson Omittıifg the Foxdale granite, the oldest 
igneousgrockwof the island appear to be the diabase dykes of 
Langness, &c , yntrustve in Lower Silurian slates TheeCrosby 
emicrogranite dyke ts also intrusive in these beds, and though its 
age 1s difficult @o afix, it 1s prowably newer ghen the Foxdale 
granite, which appears to be of post-Lower Sil@rian and pre- 
Carbonjferous he Next come the volcanic rocks of Lower 
eCarboniferous age—an augite-porphyrite series consisting of 
tuff,” breccia, agglofherate, be@ided lava, agd intrusive masses 
‘exposed in a narrow strip extending from Poolvash to Scarlet 
Point A vent seems to have been®opened during or after the 
dgposition of the Poolvash limestone, from which fine volcanic 
ashes were ejected to form marine tuff At intervals between 
the eruptions the Poolvash marble was deposited, and became 
iterstratified with the tuff The veut then probably became 
plugged up, and, a violent explosion following, supplied mate- 
rial for the agglomerate overlying the tuff Lava then welled 
forth, and finally the volcano became extinct, and the intrusive 
mass of the Stack, regarded by the author as a volcanic neck, 
was exposed by denudation It was probably at the close of 
volcanic activity that a melaphyre dyke was formed, resembling 
éhe porphyritic olivine-basalt of the Lion’s Haunch, Edinburgh 
‘it Poortown an intrusive mass occurs, provisionally termed 
augite-pierite-porphyrite, and considered by Mr J G Cum- 
ming to be of post-Carbomiferous age | Numerous dykes of 
ophitic olivine-dolerite occur between Bay-ny-Carrickey and 
Castletown Bay, at Langness, & They are post-Lower Car- 
@oniferous, and possibly of early Tertiary age Full details 
with regard to the development and the macroscopic and micro- 
scopic characters of the various igneous rocks are supplied by 
the author, who acknowledges his mndebtedness to Prof, Boyd 
Dawkins for the ust of his geological map and notes Prof 
Boyd Dawkins saidythat the paper was the first instalment of 
sthe results of the geological mapping on the six-inch scale of 
the Isle of Man, which he had been carrying on for several 
years, and m which he had been assisted by the author The 
Igneous rocks of the island presented pornts of considerable 
difficulty The author had, in his opinion, made a valuable 
addition to our knowledge Replying to a question put by Mr 
Rutley, Mr Hobson explamed that the igneous rocks at Scarlet 
Point belong to two distinct periods, the augite-porphyrites 
being of Lower Carboniferous age, while the olivine-dolerite 
dykes are certainly post-Lower Carboniferous, and perhaps of 
early Tertiary age 


Royal Meteorological Society, April 15 —Mr A Brewin, 
Vice President, in the chaut —The following papers were read — 
Some remarkable features in the winter of 1890-91, by Mr F 
J Brodie ‘The author points out the pecuhanties or special 
features of interest in the weather which prevaile& over the 
British Isles during the past winter In addition to the pro- 
longed frost, wifich lasted from the close of Movember to about 
January 22, he finds that the barometric pressure for the whole 
winter was about a quarter of an inch above the average, and 
th#, whan the wind was not absolutely calm, there was an 
undue prevalence of breezes fom some cold quarter The per- 
centage of winds from thę southward did not amount to one- 
half of the average The namber of foggy days ın London was 
no less than twice the average The iainffl over the greater 
part of the British Isles was less than half the average The 
author says that almost evefy element ın theweather has been 
imfluenced_to an abnormal degree by the femarkable prevalence 
of high bafcfnetrical pressure , and 1f we were called upon to 
define the season 1890-91, we shoul@ have little hesitation in 
giving it the nameof the ‘‘ anticyclonic” winter —The rainfall 
ef February 1891, by Mr H S Wallise This wag one of thg 
driest months upon record? the megn rainfall over England, 
excluding the Lake District, beg only @ 066 inch, or about 
one-gortietly of the average®—On the variations of the rainfall at 
Cherra Peonjee,,in the Khasi Hfils, Assam, by Mr H F 
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Blanford, F R$ Cherra Poonjee has long peep notorious as le. 


havirg a heavier rainfall than any other known place-gn the 
globe, the mean annual fall bting frequently given as about oo 
mches Mr Bfanford has made a critical examination of the 
various recerds of sainfall kept at this place, and® has come to 
the conclusion that tfe above amount is too high, and that the 
average annual rainfall is probably only e httle over joo ches 

Mintralogical Socæty, Apal 14—-Mr R He Scots, 
President, in the chair.—Th@ following papers were read — 
Onethe occurrence ofan aluminous serpentine (pseud-ophy@), 
with fluft-hke appearance, near Kynance Cove, by Howard 
Fox —-Note on the occurrence of melanterite in the Upper 
Eocene strata of the Thames basin, by the Rev A Irving — 
Notes on various American minerals, including Bastnasite, « 
oligoclase, quartz, and sapphire, by G F Kunz —On the de- 
vitrification of cracked and brecciated obsidian, by Prof Gren- 
ville A J Cole —yNotes on crystallites, by F. Rute —On a 
method of observing the absorption spectra of minerals with the 
aid of the mierasate, by Atlan Dick 


Paris 

Academy of Sciences, Avril13—-M Duchartre mn the 
chair —On the algebraical integration of differential equations, 
by M H Poincaré —Description of an open manometer 300 
metres high established at the Eiffel Tower, byM L Cailletet 
The construction? of the E:ffel Towtr offered exceptional ad- 
vantages for the mstallatıon of a large gpen manometer, and M 
Cailletet appears to have caned ovf his d&sign with great 
success ‘The length of the r@anongeter ıs 300 metres, hence the 
pressure which ıt 1s possible to attain with the tube filed with 
mercury 1s 400 atmospheres A glass tube would not sustain 
such an enormous pressure, so a steel tube 4 5 mm ın diameter 
has been employed Specially devised stop cocks are fitted on 
the tube at intervals of 3 metres Each of these 1s connected 
with a vertical tube of glass about 3 metres high When any 
pressure 1s required the stop-cock at the proper height 1s opened, 
and the hydraulic pump set working until the mercury appears 
in the glass tube that has been put in communication with the 
steel one A manometer of this character is of prime importance, 
as 1t furnishes a means of accurately testing others, and must be 
mvaluable to M Caulletet im his researches on vapour tensions 
and the compressibility of gases —Report on a memow by M 
de Sparre, entitled ““‘On Foucault’s Pendulum ”—On the 
measurement of a new base for French triangulation, by General 
Derrécagaix The base chosen 1s between Villeywif and Juvisy 
Its length 1s 7226 792 metres at 19° 26 C , with a probable error 
not exceeding a centimetre —Observations of the Qarnard- 
Denning comet and some new asteroids, discovered by Borrelly 
and Palisa, made at Algiers Observatory with the telescope of 
© 50 metre aperture, by MM Rambaud and Sy ‘The comet’s 
position is recorded from April 4-7, Borrelly’s astegoid on April 
4 and 6, and Palisa’s on Apul 7 —On linear differential equa- 
tions, by M E Vessiot —On a class of complex numbers, by 
M Andié Markoff —Relation between the electro-magnetic and 
electro-static units, by M. H Pellat A series of twenty ex- 
periments gave the relation as 3 0093 x 10%, and anothgr series 
of thirty-three expermments gave 3 0091 x 10? It 1s ported 
out that the number 3 009 x 10” only differs by 545 from Cornu’s 
value for the velocity of light (3 004 x 10) —On the variation 
of fusion points with pressure, by M B C Damien —Trans- 
formation of cupreine into umine, by MM E Grimaux and A 
Arnaud Heating to 100° 1n sealed tubes, for twelve hours? a mx- 
ture of molecular proportions of cufreme (the base of QzMyza cupi ea) 
and methyl chloride with an atomic proportion of sodium (the 
whole dissolved in methyl alébhol), yi€ids quinme The sulphate 
possesses all the tharacteristics of the sulp@ate of n ural quinine 
The authors deduce from the expermental evidence given that 
quinine ıs the methoxide of gugreme —On the agtion of hydro- 
bromic acid upon silicon chloride, by M A Besson —The calor- 
metric study @f platime cRlorid@and its combinat.ons, by M L 
Pigeon —The estimation of rhodium by electrolys, by MM A 
Joly andE Leidié The gonditions under which this estimation 
can be accurately c&rried out aie given in detail , the mgthod can- 
not be employed in presence of mitric or dkalic acids —On am 
amidoisoxazol, by M Hannot The preparation and proper- 


ties of methylethylamidoisoxazol aie*descnibed Fhe {Srmula 
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bacteroids, and “stars” These stars gre bacteroids, With many 
ramifications instead of three Ihe nitrogen was dosed after 
Kjeldahl’s method, ewith 1odometric determmation of the am- 

moniac The numbers would certainly have been found greater 
1f the cultures had not been interrupted whilst the bacteria were 
still growing and swarming with great vigour, as was the case 
after eight weeks In the following table the increase of Mitro- 
gen, albumingus matter, and bacteria corresponding with this 
increase—the Jatter being calculated as containing 75 pew cent 

water—frouPtwelve experiments are inserted The increase gf 
nitrogen, @ 0011718 gr per 100 c cm, in the second expgriment 


° 
. © Sis an isomerie%pf the monoxim of propionylpropionttrile, 
° C,H;@C(NOH) CH(CH,) CN, from which it1s prepared — 
The use of phenylhydrazine for tHe determination of sugars, by 
M Maquenne—New combinations obtained with certain me 
tallic sulphite’ and aniline, by M*G Denipés —On a violet 
colourmg matter derived from morphine, by M P Cazeftleuve 
—Note concerning asptrgillin, a vegetable hematin, by M 
Georges® Linossier® The author conteoverts the statentent of 
M Phipson, that aspergullin 1s g@entical with palmelln A 
co®perison of the properties of the two bodies shows many 
analogies of aspergillin with hematin, but none with pAlmellin 
—Note on the influence exerted by neutral mineral salts of 


potassium upon the solubility of potassium bitartrate, by M fected, and o 0049476 gr ın the non-infected balbon, gc 














*Ch “Blarez —On the characterization of fig-wine, by M P e ° 
Carles -—-A method of recognizing margarine ın butter, by M . 
R Lézé —On the process of purification of an alcoholic liquor eh i Increase of alhue ines of bác: 
(from méla€ses) during gectification, by M Ẹda Mohler —Arti- s Rags raed Dy ae te oresh onding 
ficial reproduction of daubreehte (schrerbersıte), by M Stanislas (=N x 625) (=N x6 25x) 
Meunier JDaubreelite has been ®btamed ®by treating at a| e Set One 
red heat with sulphuretted hydrogen (1) a mixture in the e « td 
proper proportions of ferrous chloride and chromic chlonde, | Ist experiment o OOgII4 0 0569625 o 227850 ° ® 
(2) very finely powdered natural chrome iron ore, (3) an alloy | 2nd > o 0117 £8 O 0731375 O 292550 
of iron and chromium The last method yields the best result | 3rd a O 018228 O 1129140 O 451656 o 
—On Clusia of the Anandiogyne section, by M J Vesque — | 4th +5 o 015624 o 0976500 © 390600 
On the existence of the medullary hber in tke root, by M J | sth 7 © of0416 o 0651000 o 260400 

° Héral 6th 7 O 013020 o 0813750 © 325500 
t 
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Royal Academy of Scyence®, April 8 —The Neuroptera 
of Scandinavia, Part 2, Neuroptera Trichoptera (Phryganea, 
L), by the Rev H Wallengren —Furtner remarks on the 
history of the vegetation of Greenland, by Prof A G Nathorst 
>=sStudıes on enstatite, and the products of its metamorphoses, 
by K Johansson —Research on a group of long periodical ele- 
mentasy links m the reduction of time, by Dr K G Olsson — 
Tetrao bonastotetrix, Bogdanow, a hybrid between the black- 
cock and Tetrao bonasia, by Hr G Kolthoff —Contributions to 





Itis yet to be determined whether this increase 1s due to the fixa- 
tion of free atmospheric nitrogen by the bacteria, or to the com- ° 
plete exhaustion of the environment of all nitrogen compounds 

by these organisms, and a thence caused ‘‘affluing” of the 
ammoniac or the other nitrogen compounds of the air into th® » 
culture- hquid 





the knowledge of the Salices ın the mountains of the south-west $ 
of Jemtland, by Hr B Floderns —Contributions to the know- , CONTENTS. PAGE, 
ledge of Bolocera, a genus of the Actme, by Hr O Carlgren 
——On the rate of mortality withm a determined age, by Dr G Catalogue of Fossil Fishes By Prof E Ray Lan- 
Enestrom —On a new sort of hygrometer, by Hr C Sondén kester, F RS . . 577 
-——On a new chronometer, which shows the thousandth of a | The Honey Bee By Rev W Tuckwell .. 578 
second, exhibited by the mventor, Hr W Schmidt Electro-metallurgy $ SN ‘ 579 
Our Book Shelf — b 
AMSTERDAM Reclus ‘Primitive Folk Studies 19 Comparative 
Royd Academy of Sciences, March 28 —Prof van de Ethnology ” A 580 
Sande Bakhuyzen ım the char —Mr van der Waals dealt with the Tuckwell ` “Tongues ın Trees and Sermons fh 
pressure of co existent phases of a muiature, and particularly of Stones ” : 5S1 
solutions of salts and acids He gives for this pressure a for- Nixon Supplement to Euchd Revised ” i . 581 
mula, into wĦıch enter two pafaineters, viz the parameter cof | Letters to the Editor — 
electrolytic dissociation, and the parameter g of physical action , =a 7 
and pomts out that the solutions of salts and acids may be The 7 lpime Eor WT Ahselton: Dyer; 81 
classified mto two groups For solutions belenging to the first Neo-Lamarckism and Darwinism Prof George 5 
group, for which (2-2) ¢ > Me the meye diminution of pres- Henslow £ 581 
suregper*molecule always exceeds 2, and possesses a maximum : D 
alee The second group, {(a-2)¢ < 1, shows for this diminu- eee RS ea 1s ng —Prof, George 582 
tion a minimum value and a maximumvalue To the first grou 
belongs the solution of KOH, to ae second group the solns The, Hying, ae a Whirlmg Ring —Prof 583 
of SOgH, m water —Mr Beyerinck gpoke of the accumulation 
of atmpspheric nitrogen in cultures of Bacillus sadecrcola oe Exponent lustratie ae 6 popes 
á Whilst on g former occasion hg had to state experiments with Bor. sa e ong 1a, $ J 8 
Bacillus radicicola, from which he deduced that, under the Th a Iligence of the Thrush —R h 593 
conditions thereby observed, an gbsorption of atmospheric H osk mig aahi g rush —Rev Jobn 8 
nitrogen did Snot take placé, he could now fg circumstances Cock 7 H ne: -EJL FRS : 3 
wherein suclwan accunfilation may be obtamed To a decoction Cackl, a f H s—V'B aller’ R S H Ae 2° 
of stenfS and leaves of beans, 2 per cent cane-sugar was added, ROKNE OL SAAN , 583 
e and rooc cm ®f this solution werefilled into several Kjeldahl | The Paradox of the Sun-spot Cycle ın Meteorology, 
nitrogen balloons, and steyilzed undergcotton-enclgsure ` Some By Henry F Blgnford,F R S° a 583 
of these balloons were ifectef® with very active material of | The Question of the Asteroids By Richard A 
Bacillus radicicola var Fabe, and exposed during eight weeks Gregory 587 


to a temperature of 5°-15° Q in a®semi-ogscure part of the 
lqboratory* The mgtter for the infection was isolated in 1889, 
frons tubercles of Windsor beans, and lately cultivated on a 
decocteon of lucernegstemsevith 2 percent cane-gugarand 8 per 
cent gelatine, this being an extremely good soil for our Bacillus 
Nexéto every infected balloon there was put a non-infected onefore 
controlling the nitrogen absorption A very pifuse and enterest- 


. Kya 

Solutions (With Diagram) By Prof William Ram- 
say, FRS os . 0% 589 
The Science Collections Pas ea ese 590 
Notes eo . 590 
Bhe Presegt Methéds of Teachıng Chemistry. ® 
(Liustrated) o ye eg ee eat 593 


mg vegetation was soon perceived in the uffected balloons This | Scientific Serials . , eee tee wee 898 
vegetation contained 1ods, rapi@moving swarming fndividuals, | Societies and Academies s, ....... 2. e. 4 %98 
. 3 . . 
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was found as the difference bettveen o co61194.gr in thein- @ 
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THE SCIENCE MGSEUM AND GALLERY OF 
BRITISH ART AT SOUTH KENSINGTON 


ME*memonal which we’ print below, And which 1s 
e still in course of signature, shows with no uncertain 
sound what 1s the general agmion of men of science with 
regard to the suggested allocation of the plot of ground 
opposite the Royal College of Science for an Art @allery 
* The memopalists, of course, are as appreciative as 
others of Mr T®te’s munificent offer, nof de they in the 
least qbyect tê the erection of art galleries , ther only 
point 1s that the plot of ground ın question finds its natural 
e use in the additional buildings for the College, for which, 
indeed, 1t was understood plansehave been for some time 
in course of preparation 

The reason for this is not far to seek. Not only 1s it 
convenient that the two halves of the College should be as 
near together as possible, but the professors m both use 
daily in their lectures the apparatus ın the Science Museum ; 

e there 1s therefore necessarily the most intimate connection 
with the buildings in which the teaching 1s carried on, 
and those in which the materials for teaching are stored 

e 2 The suggested arrangement sunders them as far as 
possible from each other 

The treatment of the needs and claims of science by 

eMiuntsters of all shades of party politics may probably ac- 
count forthe present dilemma It may turn out that those 
Who are responsible for having made the offer to Mr Tate 
had not an idea that there was the slightest objection to 
the proposed action, and not only so, but it is quite 
possible, and we believe it is true, that the scientific 
guthonities of the Science and Art Department were never 
consulted as“ll in éhe matter 

It isfrom this point of view that the Memorial, repre- 
senting the opinion of Oxford, Cambridge, Edinburgh, 
and the other teaching centres in London, not to mention 
the President and Officers of the Royal and other scien- 
tific Societies, is of so great importance. 

Men of science have waited patiently for nearly 20 years 
for the realization of the recommendation of the Duke 
of Devonshire’s Commuigsion that the pure and applied 
sciences, on which our nåtional mdustries depend, should 
be treated like the other branches of human knowledge 
Natural history, antiquities, literature, and ert, find 
places ın our Museum system Why, then, not physical 
science ? ° ? 

During these years Committee after Committee has 
beea appointed They have all endorsed the recom- 
mendation to which we ha#e referred , but the Govern- 
ment cares so little for these things, that some years ago, 
in 1877, they refused tle Offer of the gro@nd on which the 
Imperial Institute 1s now being erected and £100,000 for 
a building, from the Royal Commissipifers of the 1851 
Exhibition e 

Penultimately a Committee apposnted by the Treasury 
reported that the elaims of science were just and must be 
net The Treasuty then found £ 1od,o0e to buy the land 
they might Rave got for nothingsn6re than ten years ago 

And now finally, as ıt would appear, lest they should be 
tempted te carry,out their own iftentions of a year ago, 
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they hand over to an Art Gallery a larged@liee of the lands * 


bought for Science, and ethat shce the one whith, in 
the opinion of everybody whose opinion 1s worth having, 
if thus occupied, yıll nfake the whole transaction ridi- 
culou8 : . 5 

Thee Memorial, whych 1s styl in cowrse of signaturg, 


runs as follows — .. 
e 
Afeino rad to the Mos? Honowable the Marquis of Salisbury, 
KG, ERS, Premisr and Secretary of State for Forergn 
Affairs 

I Whereas in 1890 Parliament voted £100,000 for the “pur-« 
chase of a site at South Kensington upon,which to erect 
suitable buildings for the Science Museum of the Department of 
Science and Art and for the extension of its Science &chools , ın 
accordance with the recommendations of the Royal Comfnisston 
over which the Dye of Dewonshire presided in 1874, as well as 
of various Committees and other high sctentific authorities and 
of a Treasury Committee appointed in 1889, 

II And whereas it has recently been proposed to appropriate 
a considerable portion of this site nearest to those institutions fe 
the erection of a new Gallery of British Art, 

TII And whergas it has been decided that this Gallery shall 
have no connection with the Science and Art Department, a 
building devoted to Art, under independent admynistration, beng 
thus interpolated b&tween the wo parts of a Scientific Institution 
under that Department, °” > 

IV And whereas ıt ıs obviously expedient that, Whatever 
arrangements may be made, the various portions of the Science 
Museum and of the Science School should be as close as possible 
to, and im direct contiguity with, one another—for the reasoh 
that the Instruments and Museum specimens exhibited ın the one 
have to be used by the Professors and students in the other~and 
that this will not be the case if the Science Collections are 
housed in the East and West Picture Galleries as proposed, 


We desire most respectfully to express to your Lordship 
our strong opinion that the development and efficiency of 
the Science Museum and of the Science School afd 
Laboratories of the Department of Science and Art will 
be seriously jeopardized by any arrangements that may 
be made for erecting a Gallery of British Art upon that 
portion of the land which was recently purchased by 
Parliament , and that this site 1s none too large, seeing 
the progress that 1s being made in the matter of Sctentific 
and Technical Instruction, to provide for the future 
requirements of the Collections and Schools controlled by 
the Department of Science and Art, and that we would 
therefore earnestly entreat that another site* should be 
found for the proposed Gallery of Bntish Art 


Sa WiLLIAM THOMSON, President of the Royal Society, 
Professor of Natural Philosophy, University of Glasgow 

MICHAEL FOSTER, F RS, Secretary Royal Society, Puofesgor 
of Physiology, Cambridge. 

Lord RAYLEIGH, F RS, Secretary Royal Society, Professor 
of Physics, Royal Institution 

Sir Doucias GALTON, KCB, FRS, General Secretary 
British Association 

Sir James PAGET, Bart, F R S , late President Royal College 
of Surgeons : 

General STRACHEY, C SI, 
Council ° 

ROBERT H Scofr, F R S, Secretary M&eorologital Council 

w PURDON SANDERSON, F R S., Professor of Physiology® Ox- 
ford ee . 

Sir WILLIAM TURNER, F R S , Professor of Anatomy, Univer- 
sity of Edifiburgh ~~ * 

T MEKENNY Hucues, F R S , Woodwardian Professor, Cam- 

ridge ° 

W H M Carste, FRS, Astronomer; Royal, Rast Pre- 
sident Royal Astronomical Society ° 

Ettrrick W CREAK, Commander R y., F 

W T BLANFORD, F R.S , late Director 

e partment, India 

JOHN RA, FRS è 

Francis GALTON, F ReS , President Kew Observatory 

Ptof W H FLOWER, C B, Fe®.S , Director Natural History 


Museum : 
> è 


FRS, Charman Meteorological 
° 
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. eP L S cfirag, ER S, Secretary Zoological Spciety 
FR 


"Sr W, ALIAM ERTS M D, 
y MULLER, F R.S , Past 'Prædent Chemical Society 
Dr E FRANKLAND, FR S, Past President Chemical Society 
Dr J H GIBERT, FRS, Past Rresident Chemical Society 
Dr W J Russert F R 5’, Past Preside&t Ghemical Sgciety 
Prof RAPHAEL MELDOLA, FRS » Foreign Secretary Chemical 
e Socgety ° ° ° 
SHELFORD BIDWELL, F R Š 
DreJe H GLADSTONE, FRS, Aice- Chaman Schaal Board 
for London 
Sır RICHARD QUAIN, Bart, F RS, President Royal College 
of Physicians 
Prof W E Ayrton, F RS, President Physical Society 
Prof Jonn Perry, F RS, Secretary Physical Society 
Prof Bogs GRYLLS ADAMS, FRS, Past President Physical 
octet 
WILLIAM Crookes, F°R S , President Soci€ty of Telegraphic 
and Electrical Engineers e 
T G Bonney, F R S , Professor oft Geology, University College, 
London 
Sir WILLIAM BowMan, Bart., FRS 
Lazarus FLETCHER, MA, FRS, Past President Manera- 
logical Society 
Su Henry E ROSCOE, F RS,MP, Past, President British 
Association 
Sir JOHN LUBROCK, Bat , FRS,MP, Raines London 
County Council 
G H Darwin, FRS, Parmiaf Professor, Cambridge 
Sir e STOKES, Bart » M.P , Past President of the Royal 
ociety 
Sw FREDERICK BRAMWELL, F RS, Past President British 
e Association 
Su BERNHARD SAMUELSON, Bart, FRS 
T. ARCHER Hirst, FRS, Past President Mathematical 
Sqctety 
BARTHOLOMEW Price, F RS, Professor of Natural Philo- 
sophy, Oxford 
E J. Stone, F R S, Radcliffe Observer, Oxford, Past Pre- 
sident Royal Astronomical Society 
® Opiinc, F RS, Professor of Chemistry, Oxford, Past 
President Chemical Society 
R B Cutrron, F R S , Professor of Experimental Philosophy, 
Oxford, Past President Physical Society 
G CAREY FOSTER, FRS, Professor of Physics, University 
College, London, Past President of Physical Society and 
oflnstitute of Electrical Engineers 





COUNTY COUNCILS AND TECHNICAL 
EDUCATION 


HERE was one announcement in Mr Goschen’s 
Budget speech which came as wefcome news to the 
friends of technical education It was that the new grant 
out of the beer and spirit duties, which 1s at the disposal 
of County Councils with the power to use it for educa- 
tional purposes, will not be diverted to other objects, but 
will be permanently renewed fn an announcement made 
in December last ın reply.to a question from Lord Hart- 
ington, the Chancellor of the Exchequer had held out the 
prospect qf the permanence of the grant provided it were 
well usedsfor the Purpose for which it was granted But 
none the less the definite language used on Thursday last 
is reassuring, and ıs ltkely*to act as a useful stimulus to 
those few County Cofincilewhich have no® yet definitely 
decided on the appropriation of the fund It takes 
away tbe last shred of excuse from the obstructives who 


*qppose entertafaing any large scheme of educational 


organization oy the ground that the grant should be 
treated as a windfall and not as income 

**We have before us two small volughes recently Ssved 
by the National Association for the Promotion ôf Techni- 
cal and Secondary Educsteon, containing two series bf 
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sel@cted raports of County Councils, and Shes typical 
schemes and proposals which håve been drawn" up in 
various districts for the utihzation of the new fund, 
These publications, issued with the view of giving the 
various County Councils full and timely information as 
to what is bemg done and proposed elsewhere, ebear 
welcorfe testsmony to the gnergy and ability with which, 
as a whole the County Councils are grappling with the 
unaccustemed task which the possessidh of the new grant 
entails upon them Itis hig&ly creditable that only two e 
County Councils in Englafd (London and Middlesex) 
have as yet failed entirely to rise to th® level of their 
new opportunites, and have yielded éo the sordid 
temptation tô sink the whole of the first, year’s revenue 
19 the rates There ıs already evidence ‘that Middlesex 
means next year g0 reconsider its hastely-adopted policys 
and a scheme ıs already being drafted for that county ® 
Of the case of Londoñ we shall have more to say 
presently 

Of the remaining English Councils, 29 have devoted 
the whole, and 9 part of the fund to educational pur- 
poses In 8 more counties the special Committees 
appointed to conside: the matter have not yet finally 
reported, but in nearly every case their report 1s likely toe 
be ın favour of the application of the money to education 
In Wales, which has a separate and more comprehensive 
Act of its own, which it 1s to be hoped will shortly Be o 
extended to England, almost the whole of the fund 1s 
being divided between the purposes of technical and in- 
termediate education In Scotland, unfortunately, ver? 
little has as yet been done, owing largely to the cumbroys 
and ineffective machinery of the Technical Schools Act 
which 1s m force in that country The amendment of that 
Act ıs urgently required in order to prevent the whole or 
major part of the Scotch grant from falling into the rates 

Taking the country as a whole, there cangot be a donBt 
of the immense stride that has been taken difring the last 
few months ın the matter of national education, end the 
stirring up of interest ın the subject all over the couatry 
is quite as valuable as the actual assistance given out of 
the fund It1is indeed almost necessary to warn County 
Councils against the temptation to move too fast, and to 
adopt schemes which will @t once absorb the whole 
grant,and create vested interests hard to deal with an 
the future The whole mattgr 1s in an experimental 
stage, the problem of the organization of technical edu- 
cation by counties being completely new In attacking 
such a“problem blunders are certam to be made, and 
money ıs certan to be wasted at first Ẹresh legislation 
will probably be needed “before County Councils possess 
the requisite powers to deal comprehensively with the 
whole question, and it will be well for them ateleasé f be 
alive to the danger of creating future difficulties by tying 
up the whole go at once e Up to a few months ago 
there was a danger lest the grant should cease to be 
applicable to gducation if woappiopriated within the 
financial year All doubt, however, on this point has 
now been removed by Sir Henry Roscoe's *Act of the 
present session, undér which full powers are possessed 
by County Councys of banking and, “accumulating any 
unappropriated*balance ° 

It ıs fair to say that theeschemes before us recognize 
for the most part the danger t which we have alluded, 
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and préceed to work cautiously and expeéumentally 
Variety andenot uniformity 1s the leading note of the 
e e 
collection of schemes before us, and within a few months 
a series of most valuable educational experiments will 
have been worked out m various parts of the country— 
none*the less valuable because a certain proporpion of 
them, m&y end in failure Some of the “most active 
counties are those,in the west Devonshire fas a plan 
already in full swing for the delivery of coursfs of lec- 
tures throughout the rural districts on the sciences bear- 
ing on Sgricultyre, under the auspices of the Unwersity 
Extension scheme Gloucestershire has a system of 
cookery schodfsein the villes SomeérSefshire has a 
carefully thoug&t out scheme of distribution, under which 
glte fund will be divided into thiee parts, one of which 
will fe distributed®to the v@rious distri&ts, ın proportion 
to population , the second reseyyed im the hands of the 
County Council, to be administered for purposes common 
to the whole county , and the third granted to such Dıs- 
tricts as are willing to levy a rate under the Technical 
Instruction Acts Thus local activity 1s stimulated and 
assisted, without running the risk of frittermg away the 
fund in small and comparatively useless doles Here, as 
° elsewhere, in the absence of regularly elected District 
Councils, ıt has been found necessary to divide the 
qunty into districts for administrative purposes, with 
z Specially constituted Committees for the disposition of 
the grant 
The county boroughs have not, on the whole, been 
backward to avail themselves of their new powers, though 
the delay that has taken place in the adjustment of the 
claims of counties and county boroughs has kept them in 
doubt for some time as to the exact amount which they 
might expect to teceive The energy, however, of the 
county boroughs as well as the counties has received lately 
a great ımpaus from the passage of the new Act empower- 
ing local authorities to contribute to institutions outside 
their dfstrict This new power, which they did not before 
possess, makes it possible for a great institution hke the 
Yorkshire College or the Durham College of Science to 
be made a centre for the instruction of the inhabitants of 
the surrounding counties, and to be supported by con- 
tributions from the whole of the area benefited 
To the general progress of the country London has 
hitherto presented a melancholy exception The reasons 
are not far to seek The London County Council 1s over- 
worked, and being 27 ar tculo mortis 131 a special degree 
afraid of its ratepaying constituents The rates in the 
metropolis are aigh, and the reqsurements®n all directions 
exceptionally large All this forms no valid excuse for 
“grabbing ” a fund ear-marked for educational purposes, 
but ie ees the strength gf the temptation, to which the 
Council have unfortunatgly yielded, to divert the fund to 
the relief of local taxagiom It must, mpreover, be con- 
fessed that the temptation was increased by the fact that 
the special Committee, affpointed to inqure into the ap- 
plication of the fund, presented to the Council a very 
one-sided report, based on somewhat partial evidence, 
recommending the distribution of the balance for the first 
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year almost exclusively among one chass of institutions— e) 


the new polytechnics now Meing constituted out of the funds 
of the City parochial chaniti€s It was felt that, useful 
as these Pblyfechnics might be, they did not cover 


No, 5122, WPI. 43) h ° 
e e 


° 
the whole gr@und, and representatives ®f ®lder 
tions were loud in their complaints It 1s true 
special recommendations of the Committee were confined 
to the distnbuttoy of 4% balance of £23,000 which re- 
mained over for the «first year, the bulk of the money 
received having been glready thrown into the rates, angl 
that the report contemplatgd the framing of a much more 
conaprehensive scheme for the disposition of the fufd? to 
be received in future years But a report hke this 1s 
hastily read, and probably the one-sided appearance of 
the proposals had much to do with their rejection, and,® 
unless a great effort ıs made, may yet préjudice the case 
for technical education in London for some “ume to 
come 

One thing, bofever, 18 certain No decision of the 
present moribund Council as to the permanent appro- 
priation of the fund to the relief of the rates can possibly 
bind its successor, and we may hope that before long the 
London Council will take steps to remove the stigma of 
being the only® important Courfcil in England which 
deliberately shirks its duty with regpect t@the education 

e 

of the inhabitants But ifit styl persists, some means of 
compulsion must be found, or the fund may hawe to be 
intrusted to the administration of some other Board, where 
it will not be subject to the depredations of the “ratg- 
payers’ friends ” 








PHILIP HENRY GOSSE 


The Life of Philip Henry Gosse, FRS By his son, 
Edmund Gosse, Hon MA of Trinity College, Carf- 
budge (London Kegan Paul, Trench, Trubner, and 
Co, Ltd, 1890) 

HE second son of Thomas and Hannah Gosse, 
Phihp Henry, was born in Worcester on April 6, 
1810, A couple of years afterwards his parents Went to 
reside at Poole, where Philp Henry’s love for natural 
history appears to have been very early awakened From 
his Aunt Bell he learned of the metamo1 phosie of insects, 
the name of our common red sea anemone, and she even 
suggested to the boy that he should try to keep sea ane- 
mones alive in vessels of fresh sea-water , this Aunt Bell 
was the mother of the well-known Prof Thomas Bell,¢he 
the latter of whom was some eighteen years Gosse’s senior 
Thomasand Hannah Gosse belonged to two different orders 
of bemg From a phygical standpoint, we read of the 
fathe: that he was a grey and withered man, whosnever 
smiled, who had no push in*him, no ambitio®, and no 
energy, while the motheg was 4 very handsome and 
powerfully bug woman, with®a pastoral fichness of 
nature, like a Sicilian shepherdess of the olflen mes 
Both parents did their duty, gach after their yght, to each 
other and to their offsgring , but the artist father, the 
at one time pupil of Sir Josftia Reynolds, the man who 
had stored up in his bray masses of artistic and literary 
information, the nfan of pure @onduct and pious habits, 
met with but little sympathy and but little apprectateon 
from his splendid wife, and yet w@ read that be di@d in 
his eightieth year,‘ entirely tranquil” This mother; tao, 
was a gogd mothe», she looked well after the education ôf 
her children, and tle aptitude for learning which her 
second son, Phihp Henry, ASwad, induced her to make 
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‘peculiar sacriffe® for his advantage, so that in 1823 she 


got Baxi) dmutted into the Blandford School, where he 
acquired a Yar knowledge of the rudiments of both Latin 
and Greek s a 

After a short sojourn in a large mercantile housefas a 
jugior clerk, at Poole, Phijp’s mothet accepted fos him 
an appointment in the countgng-house of the Messrs 
Hafiifon and Co, at Carbonear, Nesvfoundland,, where 
his elder brother, William, had for some time been Here 
he met Wiliam St John, whose portraiture is exceed- 
tngly’ well diawn for us in Philip’s notes, here, too, he 
had large opportunities, of which he ava,led himself, for 
muscellamequs reading, some for falling in love, which he 
did not*avail himself cf , and here, too, he seems to have 
made up his mind to devote tumself % the study of 
natural history After five years ın Newfoundland he 
returned on leave to Poole, and once more, after a brief 
six weeks’ visit to his home, we find him back at 
Carbonear, which was finally left in June 1835 for Canada 
Here farming was atteripted, with rathet muserable re- 
sults After a three yezgs’ trial, he found himself at twenty- 
eight years of age, not possess$d, when “all his property 
was told, of so many pounds Through all this dreary 
time, the one thing that enabled him to overcome fatigue, 
and made him even forget his poverty, was his enthusiastic 
pursuit of the natural sciences, and amidst his ploughing, 
plantipg, and reaping, he made the observations and 
kept the notes which enabled him afterwards to publish 
his “ Canadian Naturalist ” 

The next year of Gosse’s life was spentin Alabama On 
hig way south he spent a few weeks ın Philadelphia, 
where he made the acquaintance of Titian R Peale, 
then preparing to start on the Wilkes Expedition to the 
South Seas, and of Prof Nuttall, the botanist, and he 
occupied himself with visiting all those spots which were 
associated with the memory of America’s greatest orni- 
thologi@t, Alexander Wilson—“ here was his residence , in 
yonder house he kept school , here were the very scenes 
described ın his truly delightful volumes” Proceeding in 
the Whzde @ak,a small schooner bound to the port of 
Mobile, he reached King's Landing, Alabama, after a 
somewhat disagreeable voyage of nearly a month’s dura- 
tion He now became master of a school composed of 
theesorts of a Mr Justice Saffold and of other landed pro- 
prietors of the district The school-house was situated 
in a very romantic spot, amidst a clearing of a great oak- 
forest hard by the village of Mount Pleasant The 
teachmg did not occupy the whole of Gosse’s time 
Birds ai insects abounded, one little prairie knoll, 
about a mile from hig own house, was a mass of blue 
larkspurs gnd orange nfilkweed, and was a marvellous 
baung of Wutterflies 





“An eye he writes, “a@tuStomed to the small and 
generally inconspicuows bygterfli@s of our ewn country, 
can hardly picture to itself the gaiety of the air here, 
where it swarms with large ang brilliant-hued swallow- 
tails and other patrician “tribes, some*of which, in the 
txgent and volumes of their wings, may be compaied to 
large bats These ocgur, too, not by straggling solitary 
individuafs in glancing over a blossomed field on my 
prane knoll you may see hundreds, mcluding, I thnk, 
more than a dozen species, besides®other bwetterflies, 
moths, and flies ” x 
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Nt or was*larger game wanting sqwrrels, opôsşums, 
and bears were often too numerous The natural history 
surroundings were delightful, but, naturalist though he 
wast Gosse could not concentrate his thoughts on nature, 
and in dwelling on the conditiong of the slaves, in wit- 
nessing,the lawlessness of some of the slave-masters® his 
mind sickene@, and he left te country and fled *® , 

Five weeRs—the first five of 1839—yere occupied in, 
the voyagå to Liverpool After eleven years of wander- 
ing, the traveller was back agam He had esgayed many 
things, and none of them seemed to haye succeeded , 
and yet all the while he had been “ unconsciously serving e 
an apprenticesh® for the d&cupation for hich he was 
fitted,” and in which he was to spend the zest of his life. 
Daring the voyage home he commenced to write Out hig . 
notes on Canadia@ natural hittory, and’the rough manu- 
script of the “ Canadian Naturalist” was finished ere the” 
vessel entered the Mersey His fortunes at this timg 
seemed to have reached about their lowest ebb, when, on 
the recommendation of Prof Bell, the amiable and now 
venerable publisher, Van Voorst, offered him one hundred 
guineas for the manuscript of the “ Canadian, Naturalist ” 
Gosse’s troubles were then, in great measure, over, and 
his career as an author had begun 
doubt, still periods of poverty, borne with an admurable 
patience , but from 1840 to 1844 he published an “Ine 


troduction to Zoology,” “The Ocean,” contributed to ° 


some of the scientific journals, became a familiar visitor 
to the British Museum, and, towards the close of 1844, a 
went on an exploring expedition to Jamaica Nearly 
two years were spent most profitably in this lovely 
island, and in that most dehghtful of Gosse’s books, the 
“ Naturalist’s Sojourn in Jamaica,” the reader will find 
abundant proof of how well the time was spent in m- 
vestigating the treasures of the place *As this was the, 
last experience which Gosse had in studyimy the fauna 
or flora of other regions save those of the British Isles, 
we may remark, in passing, that he seems, ın the tropics, 
to have passed over without much notice the forms *of 
marine life thus, while the mammals, birds, reptiles, and 
fish of Jamaica are carefully noted, and many new forms 
described, only a casual glance 1s bestowed on its corals 
and sea anemones With ‘his after-experience, had 
Jamaica been revisited, the glories of the “many small 
corals, apparently alive, of diferent species, some of 
which were very pretty,” and of “the magnificent hving 
corals foygming great bushes at the bottom of the sea,” 
would not have been left unsung 

Between 1848 and 1891 his volume on®*the “Birds of 
Jamaica” was published, and was well received , 1t was 
in octavo form, uniform with the afterwards published 
“ Naturalist’s Sojourn in Jamguca,’ but ho uhfstra- 
tions, these were afterwards sued in a small folio 
volume, one of te mosé difficuftt gowadays to procure of 
all Gosse’s works Through an error in calculation there 
was a slight pecsniary loss on Avery copy subscribed for, 
and means were not resorted to to publish extya,copies at 
an advanced price Several popular works were written 
about this time for the Society for Piqmoting Christian 


eKnowledgg On Nevember 22, 1848, ke married Emily, 


daughter of Wiliam Bewgs, of Boston In 1849 he com- 
menced to pay particular atténtign to the Jower forms of 
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animaleufe,” particularly the Rotifers, and he made®the 
acquaintance of QueRett and Bowerbank In 1849 ais 
son Edmund was born In 1850 the*manuscript of the 
“ Naturalist’s Sojourn in Jamaica” was returned toen1m 
by Mr John Murray, gnly to be accepted to their ultimate 
advantage by the Messrs Longmans 

Towards the close of 18510a comphicatedeserie$ of cir- 

cum8tances combined to drive Gosse away ‘from his 
tonstgnt writing? and drawing in London, Where the 
monotony of his life was°@ven more deleterious to his 
healthethar? the severity of*his labours, and his active 

, Work at the Southern sea-shore of Great Britan now 
began St Magchurch, onehe coast of Devonshire, was 
first of all selepted 


e “Je hes open to the east, on a level with the tops of tke 
chfiS, and enjoyet on clear*days a refreshing view of the 
‘purple tors of Dartmoor away jn the west. It was little 
in Philip Gosses mind, when he first stepped up the 
reddish-white street of St Marychurch, that in this village 
he would eventually spend more than thirty years of his 
life, and would close it there” 


For the present his stay was transitory, but his inves- 
tigations and discoveries supplied the material which 
enabled him to bring out “ A Naturalist’s Rambles on 
the Devonshire Coast” He also was busily working on 
the subject of marine vivaria, which he and Mr Waring- 
fon succeeded ın bringing into notice and use, and which 
gradually from a toy have become a means of scientific 
research “The Devonshire Coast” was published in 
1853, and resulted in a fairly remunerative sale At this 

gme Gosse was asked to lecture he had never attempted 
such a thing, but willingly promised to give a lecture on 
Sponges, accompanying his remarks with some life-like 
sketches on the black-board One ıs not astonished to 
learn that the experiment was most successful, and that 
he for the fpture adopted lecturing as a branch of his 
labours IÈ 1854 "The Aquarium” was published This 
little work had an immense success , the subject and the 
hagf-dozen coloured plates were attractive, but from a 
scientific standpoint the work will not bear comparison 
with the “Naturalist’s Rambles on the Devonshire 
Coast”, still the profit on its sale reached the large sum 
of over £900 This volute was reviewed by Kingsley 
in the North British Review for November 1854, and 
Kingsley afterwards exfanded this notice into a little 
volume called “ Glaucus.” In 1854, “ Tenby,” the last of 
this series of illustrated books treating of British marine 
zoology, was published, and also the “ Manual of Marine 
Zoology” In #856 he was eleged a Fellew of the Royal 
Society , and his memoir on the “ Manducatory Organs 
in the Class Rotifera” was published in this Soctety’s 
Tr&neacti ns é 

In February 1857, Mr Gosse had the sorrow of losing 


his first wife, and her death seem to hayg marked a crisis | 


in his career, he became more than ever reserved, 
London became inexpreesibly disagreeable to him, and 
towards the close of 1857 we find hin? settled at Sand- 
hurst, hafd®by St Marychurch, which now became his 
home J 

Gosse was at this time forty-sevep years of age , his 
hfe from hiş seventeenth year had,been one succession of 
wanderings The struggle for Existenge had never been 
very Sever® his scientific work had merited and secured 
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pencil, pen, aad tongue His religious views were 
pecuhar, and Me gaye them a quite peculiar prominence 
in many of his writings , still he nevey was subjected to 
any extreme or very unkigdly criticism therefor Asa com- 
plgtely self-taught naturafist he had succeeded in traufing 
himself up to a comparatively high standard of know- 
ledge, and at this period all his friends hoped that once 
time had worn away some of the sorrow from his Hearte 
he would have returned to his studies with renewed 
zest; and so in time he did, but not before engeaing into 
a vague and un8atisfactory series 6f speculations*on the 
origin and creaigon of lfe Perhaps no work since the 
“Vestiges of Creation” was received with a greater 
tempest of adverse criticism than “ Omphalos,” published 
by him ın 1857 The work of a serious biologist, its at- 
once-felt unreality, though charming in its way, was 
clearly not the ebject aimed at By its author as a play 
of metaphysical subtlety, with its postulates true and its 
laws fairly dedu®ed, ıt stagds complete Bishop Berkeley 
would have appreciated this voltime, though even ke would 
not have believed in its conclusions Neither Gosse’s 
fnends nor foes seemed to have had any appreciation for 
1t Here, though we feel bound to make but a passing 
allusion to this work, we cannot refrain from an exprgssion 
of regret that Kingsley’s letter should have been pub- 
lished without the passage alluding to Newman having 
been first omitted The book was a failure from a 
pecuniary point of view, and yet, though the fact 1s not 
alluded to in this memoir, its author contemplated “a 
sort of supplement, or rather complement, to it examın- 
ing the evidences of Scripture, not merely the six-day 
statements, but the whole tenor of revelation” This 
never appeared 

The “ History of British Sea-Anemones” was puBlished 
in twelve parts, the first of which appeared on March 1, 
1858, ıt ıs an excellent monograph of our native forms, 
which will always be a work to referto Tle complete 
work appeared in January 1860, afte: which Gosse pub- 
lished his “Romance of Natural History,” and married 
Miss Elza Brightwen, who still survives hım Although 
we 1ead that “the year 1861 was the last in wheh gny 
father retained his old intellectual habits and interests 
unimpaired,” yet the series of memoirs on the Rotifers 
published between 1861 and 1862, which culminated in 
his contributions to Dy Hudson’s well-known memor, 
his papers on other natural history subjects, noteéo speak 
of his large correspondence, showed no impairment of 
intellect, and we should fave thought thatethe latter 
years of his long life were among the most ertjoyaple of 
them all a ä 

The end came on thẹ morning of August 23, 1888, the 
immediate cfuse bemg an fttack of senile bronchitis, 
brought on by exposure 40 cold while investigating some 
double stars H@s remains hé buried in the Torquay 
Cemetery. d . ° 

To all the numerous readers ofeGosse’s works anel to 
his many correspondents, this biography by his only sọn 
will be most welcame From a literary point of views ft 
leaves nothing to be desired; his chief object has been 
Pto present ‘his father as hetas, for ın so doing he felt 
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t fathgr’s anpara 
*difficuk one, for fo write such a hfe from a “perfect stand- 
d have required, ovef and above literary skill, 
not only aNpost tolerant sympathy with "the religious 
views and feelings of the man, but alsoea darge acqyiaint- 
ance with the studies of his life, ‘and neither of these 
qtalific&tions doe$ Mr Edmund Gesse lay clum to Stull 
in {he chapter of “ General Ch@¥acteristics ” theres a fair 
summing up, though we cannot agree that “ hie letfers 
were usually disappointing” In these columns we have 
anot felt at liberty to allude, except ın the most passing 
way, to the subject of the religious features of Gosse’s 
hfe, and L yet to the student of the man this aspect 1s one 
of gregt “rfterest forat we must refer the reader to his 
€ Life” 
The aim of this volume was to preseM*the reader with 
a sketch of a man who has left his mark on the popular 
natural history of this century, and we believe that this 
object has been fully accomplished 
Here and there we have noticed, as we read, a few 
oversights, the most of which the biological reader will be 
able to correc? as hefreads. „The words on p 194, “ the 
prints of Musignano,” meght fot at first seem to indicate 
“the Prince of Musignano,” afterwards known as the 
Prince of Canino , and ın reference to the statement on 
P 241, about Gosse’s discovery of Balanophyllia regia 
on the coast of Devonshire, it 1s nowhere stated in the 
“Rafhbles on the Devonshire Coast” that the genus 
Balanophyllia was only known tll then as containing 
fossil forms Philp Gosse certainly knew otherwise 
E P.W 








A CLASS-BOOK ON LIGHT 


A Class-book on Light By R E Steel, MA, Bradford 
Grammar School (London Methuen and Co, 1891) 


B STEEL’S book contains a curious mixture of 
good and bad There is a great deal in it which 
may be most warmly commended Many of the ex- 
planations,are clear and concise ; the figures are, on the 
whole, good, and the proofs sound and complete , the 
style is generally interesting, and the .mportant points 
duly emphasized , but, with all this, there are some truly 
astounding statements, which detract immensely from the 
ménits of the whole 
In the first chapter, Mr Steel endeavours to explain 
how it 1s that we look upon light as a form of energy 
He tells us (p 4). “ Thus, we®can measure energy by 
the masg moved into the distance moved through against 
a known force, or by the mass moved multiplied by the 
increase gf velocity *pyoduc@ll ”—two false statements 


which hayé not ev@n the merit of beng Yonsistent. Or, 
agait “Light ıs a form of energy . .” “Itisa 
vibration of the particles “of* ether .” A form of 


energy cannot also Be a.wibratfon, the @ibrating par- 
ticles of ether possess energy, and if the vibrations be 
of a certain kind, this energ} affect% the eye as light. 
eOn p "5 we have the following statement —“ We can 
pasg electricity along, substances such as carbon which 
offer great resistance, and thereby the -electricity 1s con- 
wæted into hght ? t~ 

It 1s, of comse, difficult to explain, at onc@ simply 
and in precise languageethe relations between tRe 
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The task was, no doubt, a | varous forms of energy, but this difi@ulty, hardly 


affords sufficient excuse for the fague or erronedus ex- 
pressions found m this part of the book, and it 1s 
to þe hoped that, whenever another edition is ‘called 
for, there may be some modifications introduced hére 
For, as has already been mentioned, the optical part 
is goo@, thqugh some pgints are open to griticism. 
Thus, the proof given in §12 does not really deduce 
the Jaw of reflexion from the wave theory This cannot 
be done without the principle*of interference It $s said, 
p 25, lme 11, that, under eertain circumstances “ DC 
must Be the reflected wave”, but why? *The point re- 
quires proof, agd none isegiven A silar criticism® 
applies to th® explanation of the law of refraction (§ 29) 
These points might with advantage have been durther 
considered after § 80, which gives the explanation dS thé 
rectilinear propagation 

The first eight chapte¥s deal mainly with geometrical 
optics, and contain nearly all the propositions which are 
ordinarily required The formule for refraction through 
a lens proved m § 41 might also have been proved in 
a manner simular to that employed in § 22, when treating 
of reflexion at a mirror, 

The earlier part of chapter vi, dealing with dispersion . 
and the spectroscope, ıs rather meagre A figure might 
with advantage have been introduced showing the path 
of a pencil of rays in a spectroscope 

Throughout the book a httle more care might have 
been bestowed on the position of some of the figures 
Thus, Fig 721s referred to on pp 92 and 93, and nots 
on 94 Had it been placed on p 93, it could have 
been seen without turning over the leaf, it 1s, how- 
ever, on p 94, where it 1s not wanted The same sort of 
thing 1s noticeable ın other places, thus § 39 1s headed 
“Concave Lenses”, after four lines, of letterpress we 
have Fig 61, but this 1s a figure of a convex lens referred 
to in the previous section The figures for $39 are over 

‘the page, of course the letterpress makes ıt cleas which 
figures are meant, but still the arrangement 1s confusyng 
to the student 

A good deal of matter—perhaps a little too much— 
1s condensed into the last three chapters, dealing with 
interference, double refractien, and the interference of 
polarized light, but all that these chapters contain may 
be read with advantage In thg hands of a teache: who 
will correct the errors of the earlier part, the book may 
be used with profit 

e 
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THE PHILOSOPHY OF SURGERY 


Studies of Old Case-books By Sir james Paget, Rart 
Pp ix and 168 (Lond® Longmans, Green, and 
Co, 1891) . 

e e 

P this httle Wok, Sit James Påget has digested some 

of the stores of knowledga which he has acquired in 
the course of a lang and active professional life Since 
he first became a medical student, Sir Jamesetells us, he 
made it a practice té take notes of all the interesting 
cases which came under his notice, so*that the quantity 
of material which he possesses in thé way. of unedit€d 
manuscript must he eformoys, and he is thereby brought 
into the same clas$ as John Huater, though we mag sın- 
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cerely hope that, for the benefit of posterity, lus recofds 
of cases will not share the same fate as befel Hunter's 
Sir James 1s, however, rather sceptical 2s to the value of 
the observations which he has recorded at the cost ofso 
much labour, for he saps “ While looking through, and 
in sohe degree studying, the many thousand cases thus 
recorded#it has not been diffieult to find why they would 
be now so nearly useless and uninteresting éo anyone 
but myself” The changes wuch a progressivé science 
hke surgery gecessarily plea ep in the course of sixty- 
one yeafs enable the notes to be read by the light of ou: 
present knowledge, often with disheartening results when 
we reflect how*dfficult a thifig it ıs to mtgerpret a fact, 
even when it*hes been recorded The use, however, of 
keeping up such a series of case-books is thus forcibly 
put forward by thè author *—“The habit of recording 
facts ıs neaily essential to the hapit of accurately observ- 
ing and remembering them That which we intend to 
record we are bound, and may be induced, to observe 
carefully, and the very act of carefully recording 1s 
nearly equivalent to a renewed observation” These 
studies, howeye1, are not mere transcriptions from the 
old case-books, but they are a series of short essays upon 
are or little-considered surgical cases which from tune 
to time have come under the notice of the author Each 
essay ıs ful: of that philosophy which can only be ac- 
*qfired by the most highly cultivated minds, and even by 
them only after a long and observant career Each 
essay, too, 15 full of suggestion for further work—work 
which will not be cairied out by Sir James Paget himself, 
bwt work which he may well live to see carried through 
by the younger generation of scientific surgeons, who look 
to him as a friend and a guide in those numerous dif- 
ficulties which besét all earnest inquirers after truth 
The essays are seventeen in number, and, with a few 
exceptions, dgal with subjects which are of interest only to 
the medical man Two of the chapters are of interest to the 
general feader, however—that on errors in the chronometry 
of lfe ıs the most interesting, ın which an attempt 1s made 
to show how many of the phenomena in health and disease 
may be explained by assuming that they are due to a dis- 
turbance of the time-rate at which the processes of life are 
discharged For example, fertain turtles lay their eggs 
in hollows made in the sand, leave them there to be 
hatched, and, at the time f hatching, return to them for 
the sake of their young It might be asked, How can 
these creatures, and many others in similar cases, reckon 
the passage of time? Most probably they do not reckon 
itat all but ju% as the timelygattained @tness of their 
organization for preparing and filling their ngsts impelled 
them to those acts,so some time-regulated organic pro- 
cesses*takhhg place in them gfter the laying of their eggs, 
bring about at length a pew condition, of which a dim 
consciousness becomes gn empulsg@ to thgm to return to 
their nests In the other essay of general interest, Sir 
James Paget discusses the®use of the willdpr health 





OUR BOOK SH&LF 
Euchd’s Elemenss of Geometry Books III and IV 
@dited by H M Taylor, MA Cambridge Uni- 
versity Press, 1891 ) “ae 
IT 1s only of late years that the University of Cambridge 
has t&ken Me tise step of giving greater scope to the 
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teaching of geometry by not insisting on tht actual }roofs 


of propositions*as presented in Euchid’s text the 
definitions, axjoms, and postulates, together pith tħe 
sequence of proposstions yhich he adopted, i1etained, 


but m,solving them “no proof will be accepted that 
assumes anything not proved in preceding propositions ” 

The work under congderation, is published in the “ Pitt, 
Press Mathematical Series,’ and it will be found to contain 
some important chayges, Both with regard to the prpass 
and metRkod of ariangement In the first few proposi- 
tions of Book III the author has introduced several 
proofs which seem preferable to those generally adopted, 
while then order of sequence has been extensively 
changed The alterations in the remamuing proposi- 
tions of this book have not been carried to agy¢atent, 
but several outlines of alternative constructions haveebeen 
inserted ın cases where thgy may be most instructive 

Of the additiofi4l propositions mtroduced, one involves 
the principle of the rotation of a plane figure about a 
point in its plane, while following Proposition 37 are, 
two others, the latter of which 1s commonly known as 
Ptolemy’s theorem Ten other additional propositions 
„are at the end of,this book, and they will serve as a good 
‘introduction to the many theorems on poles and polars, 
radical axes of cigcles, orthogonal @rcles, and the nine- 
point circle of a triangle è In {he fourth book the pro- 
positions are as usual, no material alteration having been 
‘made Throughout the work each proposition 1s accom- 
panied by numerous exercises, while a capital set of 
‘miscellaneous problems terminates each book We mays 
safely say that the work of which this ıs an instalment 
will take the first place among the many books on* the 
elements of geometry. 


Zoological Articles contributed ta the “Encyclopedia 
Britannica” By E Ray Lankester, MA, &c, and 
others (London Adam and Charles Black, 1891) e 


UNDER the above title, Prof E Ray Lankester has re- 
published a series of articles communicated by himself 
and otheis to the recently published edition of the 
“Encyclopaedia Britannica,” the whole forming a very 
admirable and well-illustrated tieatise on some of the 
more important groups of the animal kingdom è 

The memoirs on the Protozoa, Hydiozoa, Mollusca, 
Polyzoa, and Vertebrata are by Prof Lankester, that 
on the Sponges ıs by Prof Sollas , that on the Planarians 
1s by Prof von Graff, that on the Nemertines = by Prof 
Hubrecht, that on the Rotifers ıs by Prof Bourne, and 
that on the Tunicates 1s by Prof Herdman 

While not profe¢sing to be a complete hand-book to 
zoology, this volume will be a very useful one tg the 
student, as it will give him an excellent summary of tlfe 
most recent views of the above specialists on the various 
groups treated of 

A few new figures have been added to the original text, 
and a few errors—due to “previous oversight—have peen 
corrected Some quite recent discoveries are allgded to 
in footnotes, while in the preface Prof Lankester points 
out one or two important algerations in classification and 
nomenclature whgch 1t was not possiblg to incofporate in 
the text ea 

The illustrations are refreshingly new, and they are as 
attractive as instructive This volume 1s one we can very 
strongly recommend to af worlyng students 


The British Empire ihg Colonies and Dependencies. 
By W G Baker@ (London Blackie and Son), 


THIS volume is one of the series known as “ Blackie's 
Geographical Manuals,” and forms she segond part o a 
book on the British Empire, the first parf having dealt 
ewh ¥the home Countries” The author sets to wowe 
systemateally, beg’nning with the British possessions in 
Eyrope, then advancing to those in Asia, Africa, America, 
and Australasia The meth&@ he adopts in describing 
e e 
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merit of being natural, simple, and clear The 
pogition ‘sad extent of each country are first noted , next 
he explains\ghe form of surfaca, descmbes the climate, 
and traces the coast-line Details as*,to population, 
industries, and commerce come afterwards, and ‘these 
aye follgwed by “such fagts concerning the social and 
political condition of the people as are usually included 
In @ q@ourse of geography for chitdren , the form of govern- 
ment, and descriptions of the political divisions amd chief 
towns” Mr Baker has selected his facts with much 
disqretion, and presents them in a way which 1s likely to 
“interest young readers and to exercise the intelligence as 
well as the memory There are many very good 1llus- 
trationsgayd several coloured maps. 
e e e 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opimons ex- 
pressed by hts correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts tntended gor this o1 any othee part of NATURE. 
No notice ıs taken of anonymous communications | 
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The Rôle of Quaternions ug the Alg@bra of Vectors 


Prop GIBBS seems to forget that his pamphlet was specially 
announced as Arranged for the use of Students im Physics 
When I wrote the remark which has called forth his recent 
letter, I was discussing the reasons for the comparatively slow 
progress of Quaternion Analysis in recent tumes And, as it 1s 

~ precisely to students of Physics that I think we must look for such 
progress, anything which is calculated to divert their attention 
from Quaternions, or to confuse them in their use of Quaternion 
symbols, must be regarded as tending to retard the progress of 
the method The Vector-Analysis supported by Prof Gibbs 
involves a serious departure from the usage of ordinary Algebra, 
Inasmuch as aß is not regarded as a product, but merely as a 
“ kind of product ” This 1s specially likely to confuse an ordi- 
nary student, and 1s undoubtedly artificial ın the highestdegree — 
while one of the chief recommendations of Quaternions 1s their 
naturalness, ze the utter absence of artifice m their fundamental 
rules 

some of Prof Gibbs’ suggested notations are very ingenious, 
and well calculated to furnish short cuts to various classes of re- 
sults already obiatned But they do not seem to have led to any 
important extensions of such results, and must therefore be re- 
garded as having claims to consideration very much inferior to 
those of thé novelties of notation suggested by Mr M‘Aulay, 
for these have undoubtedly shown their value as instruments of 
research, while they do not depart from algebraic usage ina 
matter so fundamental as ıs the notation fox®ordinary multiplica- 
tion 

dt 1$ singular that one of Prof Gibbs’ objections to Quaternions 
should be precisely what I have always considered (after perfect 
martificiality) ther chief merit —vız that they are “‘ wnzguely 
adapted to Euchdian space, and therefore specially useful in 
some of the most important brawches of physical science ” 
Wha® have students of physics, as such, to do with space of 
more then three dimensions * 

I do not agree with Prof Gibbs in his statements as to the 
superiority, of his notatiog overethat of Quaternions, so far at 
least as ca be judggd fiom the examples hegcites, Surely the 
simpje eqfality 

A Sapp = Spec = Z(SarSAp) 


shows, at least as plainly as does ° š 
o 


o (aA + Bu + yr) p = p (Aa + pB + vy) o, 


that the common value ıs ‘‘sexactlf the sane: kind of function of 

e g that itis of p”s As to So, it 1s simply meaningless, and I 
cannot imagine anyone writing such an expression 

But I Qave a positiv@objection of another kmd to Piof Gibbs’ 

proposed notation To save complexity a great number of 27- 


a E E EES A a mene st Senin 


w&spensable brackets, or their equivalents, are omitted ¢Ifegll® 


the really necessary signs of this kind wete insertedg the trans- 
lations of moderately complex quatérnion formule into gis 
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langhage wauld be frightful even to look at $ take a very 
sirgple case —so far as I understand hırå Prof Gibbs would write 


(ay B)x (yxs) alexi 


as the equivalent of . 
VV(VapV75)VOe s 


But, if Ñ how, would he wnite, without additional pargntheses, 
VVasVVeSVel, VaBVVyVE,, V VaßVyðVeć, &e? 


Even the first of the four jugs written has but ove þair of 
brackets, besides the five Vs, while Prof Gibbs’ equivalent has 
three pairs of brackets, besides the five xs “Ant so ar as I 
can see, Prof Gibbs must mvent a new notatio? entirely for the 
last two formuje written aboy, since the pgoeduct of three* 
vectors 1s nowhere provided for in his syste, important as it 
is and of constant recurrence in physical problems * 

eSt. Andrews, April 25 P. G. Tarr. a 


PS —As I see @hat the corfespondenc® in the Atheneum 


regarding the notice of Hamilton in the Dictronary of Natwnab © 


Brography, has just been sufimanly closed, I would remark that 
the patent error of that notice 1s the confusion of Hamuiltoy’s 
Varying Action with his Quaternzons The consequence 1s that 
Hamilton gets no credit whatever for his absolutely invaluable 
contribution to Theoretical Dynamics ' 





The Influenza å 


THE influenza—or the pecultar fever we know by that name— 
seems to be again making its appearance amongst us , at present 
ın scattered cases in the towns, villages, and country districts @f 


the west of England, and with some severity m Yorkshirê, ° 


How 1s it that having had the disease once does not give im- 
munity against future attacks, as ıs more or less generally the 
case with diseases of this kind, ze those caused by microbesy 
as this 1s now held to be? It would be interesting 1f some 
statistics could be arrived at with regard to the present outbreak, 
showing the proportion of cases of those who had already had 
influenza, and of those, who, having escaped before, have now 
taken the disease E ARMITAGE, 
April 22 
pero e 


Antipathy [?] of Birds for, Colour. a 


Your coriespondent “M H M” asks the questiog in your 
issue of April 16 (p 558), ‘‘ Has the sparrow an aversion to 
yellow?” because of its habit of destroying, as 1f in wanton- 
ness, the petals of crocuses of that particular colour From 
some observatiens I made on the subject, when it was broached 
about four years ago, an account of which appeared in your 
columns {vol xxxvi p 174), it 1s evident that the birds show 
a decided fondness for the colofr, instead of an aversion to it 
In the case I described, the birds used laburnum sprays only for 
ther nests It may mterest your correspondent to know of such 
an incident, and to refer to the Sther correspondence on the 
subject alluded to on the occasion WILLIAM WHITE. 

The Ruskin Museum, Sheffield, April 22 


. ° Ae Meteor e 


SEEING thenote in your issue of the 16th inst (p 566) as 
to a meteor observed by a lady correspondent at Ruanlant- 
horn, Cornwall, on March 26 dast, I send you tĦe folldwing 
extract from my note-book in reference to a meteor observed by 
me at Martock, Somerset, on the same evening, and which there 
would seem to battle d@ubt wa the same as that referred to 
in your note — 

“t March 26 t Martock, Sonperset, saw a very fine meteor 
m the southern sly, time 716 pm It was travelling from 
west to east at a comparatively slow speed , thee rgeteor was of 
a white hue, and left a yisible train, ın length about equal to the 
apparent diameter of the moon, the tram was a deeper yellow 
tmt and was broken up towards its end® The meteor was 
visible fully 5 sedbnds ” ‘ s s 

Martock ıs about, 110%mifes from Ruanlanthorr® 


Addiscombe Roagl, Croydon, April 20 W BUDGEN. 
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* parts of the seirface of a plaset A 


a° ON TIRAL PREDICTION” R 
HE moon and the earth revolvæ ın an orbit about 
their centre of mertia, and the centrifugal force due 
to.the revolution exercises an unequal repulsion on® the 
various parts of the earth, the moon also attiacts the 
neater parts of the earth more strongly than the remote 
parts. The differential actagon arising fram th@se two 
forces 1s the cause of the tides 2 
«e This is explasned ın many elementary bpoks, and 
althotigh the exposition ıs often obscure rather than lucid, 
I will not,stop to go over, the demonstration, but will 
merely refer to Fig 1, which shows the direction and 
relative interfsity of the tide-generating force af various 


s 
It 1s obyious, from the figure, that if tht system were 
at rest the oc€an would be elongated towards and away 
éfrom the satellite, and equally depressed all round the 
sides This result 1s expiéssed ın tecWnical language by 


® * saying that the figure of equilibrium ıs a spheroid with 


its axis of symmetry pointed at the satellite 

¢ Newton, the founder of the equilibrium theory of the 
tides, was well awaie that this theory would give no 
approximation to the truth when the system is endowed 
with motion, and when the ocean is interrupted by land 
But whilst he recognized that the theory was useless as 
directly furnishing a method of tidal prediction, he was 


a er I 


tidal spheroid, but for similar reasons there must also beg e + 


a solar spheroid, of a smaller degree of elongagion or 
ellipticity The superp8sition of these two sphereids 
specifies the total resultant tidal force, A 

Since the m&jgr axe? of the lunar and solar spheroids 
point to their respective luminaries, and since the earth 
rotatgs, the motion of the resultant*sphgroid relatively to 
the earth’s surface, aftd the la® of variation of ifs ellipti- 
city, are very complex ®further analysis of the wo 
spherogds becomes} therefore, necessary It 1s, accord- 
ingly, usual to regard the lunar spheroid as being built 
up out of three others, as follows first, a prolate 
spheroid with its major axis in the equator in the Samee 
meridian as the moon , secondly, a prolate spheroid with 
its major axis 1n latitude 45°, also in the same meridian 
as the moon, thg latitude being nosth or soutlf, according 
as the moon 1s north or south of the equator, thirdly, an 
oblate splieroiel with it8 axis coincident with the polar 
aus of the earth 

The axes of the first and second of these spheroids 
always follow the moon’s meridian, and the ellipticities of 
all three vary slowly as the moon changes her lineai 
distance from the earth and her angular distance from 
the equator *The ellipticity of the first or equatorial 
spheroid oscillates about a mean walue ; hat the ellipticity 
of the second kfnd of sphfroid ıs greatest when the moon 
1s furthest north, dimmishes®to nothing (so that the 
spheroid becomes a sphere) when the moon 18 on the 


„ equator, and its axis leaps from 45° N latitude to 45° S, 
§ latitude at the moment that the moon crosses from north 


Mie to south, when the ellipticity begins to increase again 


The third kind of spheroid 1s of comparatively little 
importance in tidal theory, and I skall not make further 
reference to it is 

Each of the two lunar spheroids moves slowly in space 
as it follows the moon’s meridian , but to an observer, 
who ıs carned rapidly round by the earth’s diurgal 
motion, the oscillations of the ocean due to the two 
spheroids would have different characters In the case 


É of the first sort of spheroid, he would pass through doth 


protuberances in the course of one rotation of the earth, 
whilst he would only meet one protuberance of the second 


yan >ort of spheroid, on account of its unsymmetrical position 





Fic x —Diagram of tide-generating forces ] 


clearly aware that it was convenient to retain the concep- 
tion of the figure which an ocean would assume if the 
whole system were at rest In this view he was right, 
and all that can be attamed in tidal science rests on the 
equilibrium theory If 1s true that the word theory 1s 
not a good one to express what 1s meant, but if it had 
been called “ the equilibrium specification of tidal forces,” 
the objections which have been raised again#® it would 
have been obviated è 

The meanifg of this 1s that, if the ocegn covered the 
whole earth, and if all the motions wer¢ very slow, the 
tides would be sugh as are determined by the equilibnum 
thtery Since the mtensity and direction of tide-gener- 
ating forces are independent of the velocities of the 
earth’s rotation and of the moon’s motion, and also of the 
shape and size of tlte dceans, the so@alled equilibrium 
tide serves to specify the tidal forces in the actual case 
It ıs accordingly conv@hient to speak ef the equilibrium 
tide as of a real phenomenon, and to fnake the transition 
to the adiifal oscillations of the sea at a later stage of the 
discussion ° 


We have onby as yet spoken of the lunar equilibrium 


February 23, 1897 A few passageg in #t have algeady appeared ın NATURE 
in the account of the Bakertz 
Janry 29391 € (See Phil Trans Roy, Soc , 1897 ) 
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j with regard to the earth’s axis 
A by itself give him two high waters fer diem, but the 


Lecture delivered to the Royal Society on |e, 


Thus the first sort would 


second sort would only give him one high water The 
first may therefore be called the lunar gemi-diurnal 
spheroid, and the second the lunar diurnal spheroid 

A similar analysis of the total solar spheroid gives a 
solar semi-diurngl and a solar diurnal spheroid , and the 
third sort of sone spheroid may again be omitted from 
consideration e 

The axes of the two lunar and of the two solar spheroids 
follow the moon’s and sun’s meridians respectively, and 
their ellipticities vary with the linear distances of the two 
bodies from the earth,end with their angular distances 
from the equator Taking these spheroids as sptcifica- 
tions of tidal force, we see tlfat the lunar and Solar tidal 
influences are not yet analyzed nto forces which are 
regularly periodic, either in iftensity or in period Ac- 
cordingly, thé@hext step 1s to break tp each*of the four 
variable spheroids into a number of new ones,®which 
have invariable ellipticity.aad which move «vith uniform 
velocity relagively to the earth’s syrface _It 1s theoretic- 
ally necessary to take an infinite number of these new 
spheroids to build up each of the former ones, but about 
five new spheroids suffice to represent any one gf the old 
ones so closely that the error is negligible . 

The result of this analysis of tidal forces ıs, then, to 
get some twerity equilibrium spheroids,*which do nót any 


. à ‘ e | longer follow the moon’s or sun’s meridian, but whith-do 
t A paper @ lecture deliveredto the Cagbridge Philosophical Society on |*Mmove with unifown velocity over the earth, and whiclf’¢re 


invariable ın shape » These spheroids are, like the forme: 


divisible into two gesupg—a semi-diurnal group, 
e 
e e 


ones, 


. 

Seach of whiclewpuld, by itself, make high water twice in 
a per®d not much different from a day?and a diurnal 
group, giving high water about once a day , 

These tidal spheroids are meyely specjfications of the 
tidal forces, and may be used ın the agtual case with the 
same confidence as if the sea covered the whole earth, 
apd asaf the system wege at resg The spheroids, in 
fact, indicate that if the globg.were covered with water, 
anè retated very slowly, there Would Qe regularly periogic 
rises and falls of water equal to those given ley each 
of the ideal equilibrium spheroids, But the deter- 
mingtion of the oscillations of a sea of variable 

“depth and irregular outline on a rotating planet quite 
surpasses the power of mathematical analysis, even 
when the generating forces are regularly periodic It can 
only be asserted that at each place there will actually 
occur a 1egular rise and fall of the sey with unknown 
amplitude, exactly co-periodic with the” passage of the 
equilibrium spheroid, and that high water will follow the 
crest of the ideal equilibrium spheroid by some unknown 
but constant interval It may, however, be ceitainly con- 
cluded that if two spheroids of the same tlass— both semi- 
diurnal, or both diurnak—move with nearly equal speed 
over the earth, then the heights of the corresponding 
high waters wi be nefrly proportional tp the ellipticities 
of the respective spheroidg, ang the intervals of retarda- 
tion wi} be nearly equal to pne another It follows from 
this law that an equilibrium spheroid, which varies slowly 
in ellipticity, and which moves nearly uniformly over the 
earth, will correspond at any place with a real oscillation 
of the sea, of amplitude nearly proportional to the varying 

-ellipticity, and with nearly constant retardation of high 
water behind the passage of the crest of the equilibrium 
tide The more rapidly the ellipticity varies, and the 
more irregular the motion of the spheroid, the less 
accurate does this law become 

Now this brings usto consider two methods of treating 
tidal observation and prediction—namely, the synthetic 
and the analytic methods 

In the synthetic method all the semi-diurnal spheroids 
are added together to form a resultant Juni-solar semi- 
diurnal spheroid, and a similar recomposition of the other 
group egives a resultant luntsolar diurnal spheroid 
These two resultant spheroids are found to move over 
the earth with some approach to uniformity, and their 
ellipticities vary with moderate slowness It ıs, then, , 
assuméd that at any port the heights of the semi-diurnal 
and diurnal tide-waves will vary azz passu with the ellip- 
ticities of the two spheroids, and that the retardations in 
time will be nearly constant ° i 

In the anatytic method as many tidal spheroids are 
corsidéred as are wanted to give a sufficiently accurate 
representation of the tidal forces Each one of these’ 
constituent spheroids ıs then known to give use to a mode 
of oscillation of the sea, which at any port ıs constant in, 
amples and in retardation 

In both plans astronomigal considerations are essential 
in the synthetic method the laws of the variation of the 
ellipticity and of the speed of gnotion are dependent on 
the positio§s of the moon and sun , andggn the analytic 
methgd we have to determine how many different 
spheroids of constant ellipticity are wanted to build up 
the resultan tidal spheroid with sufficient accuracy, and 
what are their various unifggm vefocities over the earth’s 
surface. 

In the synthetic method theresis a single semi-diurnal 
and a sıagle diurnal spheréid, and the $mgleness of the 
Spberoids is the ifmportant consideration 

Inthe analytig metgod the number of spheroids 1s ım- 

e constancy of their ellipticities and the 
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aretectermimed by angles which bear a simple rlgtron- 
shap to the earth’s surface, in the analytic, method by 
angles which increfise at a uniform rate e 

point on the earth 1s fixed by its longitude and latı- 
tude, but when this system 1s applied to acelestial object, 
its longitude, measured from the ‘meridian of the place 
under consideration, 1s called the local hour angle, anti its 
latitude\is called the dechimation Accordingly in the 
synthetic\method the semi-diurnal and diurnal spheroids 
have thenellipticities and velocities specified by mean» 
of the hour angles, dechnatiavs, and near distancts (or 
horizontal parallaxes) of the moon and sun » Theze are 
apparently six variables, but as both the sugs declination 
and its parallax depend on the time of year, they are , 
equivalent to oly five varıab#es e- 

The principal variations of the total, semi-diurnal 
spheroid depend on the two hour angles, But theme are 
alSo subordinate changes dug to variafions in the two ® 
declinations and te two parallaxes 


. 
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In the case of the diugnal spheroid we must regard ee 


not only the two hour angles but also the moon’s declina- 
tion as principal variables, whilst the changes due to thé 
sun’s declination and to the two parallaxes remain sub- 
ordinate 

It happens that on the eastern coasts of the North 
Atlantic the diurnal spheroid gives rise to very litle 
oscillation of sea level, and therefore ın Europe the two 


hour angles may be regarded as principal vanables, and ® 


the two declinations and parallaxes as subordinate ones, 
The apparent time of the moon’s transit being only 


another name for the excess of the sun’s hour angle overs . 


the moon’s, it 1s easy to regard the time of moon’s transit 
and the interval thereafter as the two principal variables, 
instead of the hour angles themselves The passage of 


4 


. 


the luni-solar equilibrium semr-diurnal spheroid over the °: 


meridian of any place bears an intimate relationship to 
the time of moon’s transit at that place , accordingly, in 
the synthetic method, the interval after moon’s transit 
and the height of rise are given as specifying the tide 
The inteival and height are afterwards corrected accord- 
ing to the declinations and parallaxes ofsthe two bodies 

At places where the diurnal tide 1s small, the synthetic °’ 
method possesses a great advantage—*namely, that the 
mequalities in the height and interval are so regular in 
each half lunation, that a single table arranged according 
to the hour of moon’s transit, 1s sufficient, there are, 8f 
course, also tables of corréctiéns arranged according to 
the declimations and parallaxes of the moon and sun 

We have seen, however, that as concerns the diurnal 
spheroid, the moon’s declinatign should rank as a prin- 
cipal variable, and the application of the synthetic method 
to non-European ports has been an attempt to keep the 
moon’s declination down to its si*pposed proper position 
as a subordinate variable In this attempt the correc- 
tions have shown an ever-increasing tendency to comph- 
cation, afd there have been constructed correctional 
tables depending not only on the two deglinations and 
two patallaxeg, but also dh the rates of change of the 
moon’s right ascension, declination, and parallax Even 
with all this care the results are not gasily made satis- 
factory for places with a large diurnal tide A$ late 4s 
1840,«Whewel! had not reahzed that European tides are 
abnormal in their simplicity Ip % later memoir he was 
evidently surpris@ at thè importarfce of the diurnal tide 
1n other parts of the world, but he seems always to have 
regarded it as æ matter to bê treated by means of 
corrections 

In order to prove how futile corrections tnfist be in 
such cases, I refer to Fig 2, which exhibits the rise and 
fall of water during one day at Aden when the moon 


aterial, Whilst t 
ay of their motions are the objeets aimed at e «| crosses the meridian*at 6 pm jn the riddle of Marcl# 


On account of this difference of aim,*"it 1s necegsary to 


In the synthetic method wg should have to su®pose as a 


fix the positions of the moon and suh in different ways i, | first approximation fhat there tere two equal high waters 


the two methods In the sMtthetic method the positions | and two equal low waters.in the day 
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- traces of tle second high water and of the second low 
water are seen in the lingering of the water a little ab ve 
mean water-level duritg about four hours—namely, froga 
123h to 16th e e 


The same thing is shown ın even a more striking yay 
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RKG 2. ; ea oa 
~ œ ADEN TIDE CURVED,” * ' 
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e by Fig 3, which “zives the’ fortnightly®nequahty in the! 
height and mterval during any half lunation at Ports- 
mouth, and also shows the same inequalities during two 
different whole lunations at Aden 

In these figures the horizontal line 1s a scale of the 
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times of the moon’s meridian passåge When the transit 
is at oh or noon, it 1s change of moon, when at 12h 

& midnight, it fs full moon, ang transits gt 6h ande 
18h. are the half moons, waximg and waning In the 


curves of intervals the oydifiates are the number of hours 
s 2 
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after moon’s transit to high wat@r, and in thegcurves or 
heights the ordinates give the number gfefeet of nse ag e - 
high water e o ` 
The Aden curves only $how the height and intervaé for 
the hıgh wafer which follows the moon’s upper or visible 
transit, And the same curves en have to be 
* repeated with their second halves in the fist place, A 
«and with therr first halves in “the Jast place, in order 
to give the hefght and “interval for the high wafer 
following the moors lower or invisible transi 
e If the synthetic method were applied to ‘Aden, 
we must as a first approximation regard the March 
curve and the June curve as identical, and the 
second halves of each as a repetition of the” firste 
halves It is obvious that it æ impossible to 
work with any pretence to accuracy on, such an 
hypothesis e eru 
It will þe noticed that the March curve of in- 
tervals t¥ interrupted about the time when the 
moon’s transit is at 18h , this means that the corre- 
sponding high water is missing Fig 2, in fact, has 
exhibited that one of the two high waters ıs mussing. 
The missing or evanescent high water is the one which 
ought to have, followed moon’s fransit at 18h, and the 
existent one follows moon’s transit at 6h.! 
Great as 1s the glifference between the 
wo halveg of the March curve of inter- 
vals, ıt ıs less ®onspicuous than the con- 
trast between the two halves of fhe June 
curve 
Finally, whilst the greatest interval ex- 
ceeds the least by about an hour and a 
half at Portsmouth, ıt exceeds by nearly. 
six hours at Aden 
The contrast between the Mafch and 
June curves of heights for Aden is not so 
striking as in the case of the intervals, 
but 1s sti] very great è 
Enough has now been said to show the 
necessity for a new departure ın the really 
normal case of a considerable diurnal tide, 
and the impulse was given by Sir Willram 
Thomson when he proposed the harmonic 
analysis of tidal observations ‘This 1s, 
in fact, the analytic method the principles 
of which have been already sketched 
In the harmonic method, about twenty 
equilibrium spheroids are takgn as giving 
a sufficiently accurate representation of 
the tidal forces It has already been 
ghbown that constancy of ellipticity and 
uniformity of velocity are the leading 
considerations, and that the speeds of 
the spheroids are to be expressed by 
means of angles or quantities which in- 
crease at a uniform rate Accordingly, 
the spe@ds are now expressed in terms 
of the mean solar time, and of the*mean 
longitudes of fhe moon, of the s@n, of the 
lunar perigee, of the lunar node, and of 
the solar perig@e—all of whch increase 
at a uniform rate Since tif longitude 
of the solar perigee is to all int@nts a 
constant, thére are five var*ables instead 
of the ax of fhe synthetic method 
Only three of these variables—namely, 
the timg and the mean longitudes of the 
moon and sun--are required to express the 
speeds of the spheromls of the largest 


| ellipticity, whilst the speeds of mei less auiporient 


4 * The order of these two high waters 1s apparently inverted in the Maure, 


eSecause the first ovdingte corresponds to a time 7h 54m after moon's treat 


being the moment of ‘mean lunar semi-dyurnal high water” The high 


ev ater which fo'lows the trarfit at 6h , has just passed when the figure begins 
a n 
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Spheroids requiue also the longitudes of the moon’s peri- 
* egee and node*4 There are, therefore, tiree principal 
variabfes and two subordinate gnes, but né advantage is 
taktn of this suboidination, each spheroid being treated 
by itself > F En 
Each spheroid, in its passage ove! the earth gorre- 
sponds with regularly alternating tidal forces, which gene- 
rate regylar oscillations ofthe sea qf unknown amphtudes 
and retardations Observatiog.of the tides at any port 
affards the means of determinifig the amplitude and ge- 
tardation of each mode of motion, and, according¥y, there 
are two tidal constants corresponding to each equilibrium 
spheroid 
The separation of tidal oscillations into some fifteen 
or twenty distiact simple oscillations ıs admirable as a 
method pf,analysis and registry, but its advantages for 
the purpose of predfction are less compicuous Since 
Ingh and low water are single eyents arging from a num- 
ber of separate causes, synthesis 1s essential to prediction, 
and the computation of a tide-table involves the deter- 
mination of nearly four maxima and minima per diem of 
an algebraic expression of fifteen or twenty terms Dr 
Borgen, of Wilhelmshaven, has attacked the problem with 
courage and success, bet the work remagns, and always 
must remain, very laborious In fact, prediction in the 
harmon.c system labo@rs under one grea disadvantage— 
it 1S very expensive e 
Sir Wiliam Thomson was so conscious of this disad- 
vantage, that, shortly after his mitiation of the harmonic 
method, he suggested that the obstacle might be turned 
by the mechanical synthesis of the separate oscillations 
It was in 1872, I believe, that he laid down the principles 
e*uponewhich a synthetic machine might be constructed 
Mr Edward Roberts, of the Naztzcal Almanac Office, bore 
a very important part in the realization of the idea, and 
the tide-pedicting instrument, now in the Indian Store 
Department at Lambeth, was constructed by Légé, under 
ls direction A paper by Sir Wiliam Thomson, in the 
sixty-fifth volume of the Transactions of the Institution 
of Civil Engimeeis, and the subsequent discussion, con- 
tain details of the respective parts played by Sir Wilham 
Thomson, Mr Roberts, and Messrs Légé in the realiza- 
tion of the idea 
Thesmachine cost several thousands of pounds,? and it 
is the only one of its kind It requires skill and care in 
manipulation, and it has been ably worked by Mr 
Roberts for the production of tide-tables for the Indian 
Government, ever since 1ts completion Tables for thirty- 
one ports in the Indian Ocean are now being mechanic- 
ally computed and published annually 
A whole lecture would be 1eautred forta full description 
of the instrument, and I will confine myself toa diagram- 
matic flustration of the principles involved 
A cord passes over and under a succession of pulleys, 
being fixed at one end and having at the other end a pen 
which touches a revolving drum If all the pulleys but 
one be fixed, and if that one exetutes a simple harmonic 
motion pp and down, thg pen will execute the same 
motion with half amplitude If a second pulley be now 
given an harmonic metion, thg pen takes ıt up also with 
half ampligude The same is true if allaghe pulleys are 
m ie motion Thus the pen sums them all up, 
and leaves a trace on the revolving drum When the 
drum and piflleys are so geafed that the angular motion of 
the drum as proportional j@ me&n solar tene whilst the 
harmonic motions of the pulleys correspond in range and 
phase to all the important lunareand solar tides, the trace 
on the grum ıs a tide curve, from whic? a tide-table may 
bg constructed The haimonic motion of the pulley 1s 


e 
Š fh actudt use the*method 1s partially synthetic, because the el'ipticities 
angeepeeds of ali the spheroids of lunar origin are oe as varying to a very 
spell extent with the longitude of the moon’s node, which complef&s te 
circuit in about nineteen years s 
2 Sir W ‘Thomson tells me that with a different sort of gearing the expense 
of construction may be much diminghed . . 
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givgn by an arrangement indicated only inSthe, case of 
the lower ptlley in Fig 4 The pulley frame has atmched 
to®its vertical portion a honzontal slot, mn which slides a 
pin fixed to a wheel If, whilst the drum turns through 
on@mean solar hour, the wheel turns through two mean 
lunar hours, the pulley executes lynar serm1-diurnal oscil- 
lations When the throw of the pin and its angular 
positiog are adjusted so as to correspond with the range 
and ph&e of the observed’ lunar semi-diurnal fide, the 
oscillatio}’ 6f the pulley remains rıgorqusly accurate fog 
that tide for all future time, if the gearing be nigarously 
accurate and with all needfuP accuracy for some ten } ears: 
of tide with gearing as pf@actically constyActede The 
upper pulleys have to be carefully counterp®ised, as indi, 
cated It has not been found that any appreciable dis- * 
turbance 1s gau8ed by the inertia of th® moving parts, 
even when the speed of working 1s high® “It aS pene 
about fom hours to run off a year’s tides The indian 
instrument combiges twenty defferent ha®monic motions 
But, notwithstanding its admirable construction, the tide-» @ 

predicting instrument m¥®igates rather than annihilates 
the disadvantages of the harmonic method For, besidgs 
the large initial capital expenditure, the expenses of 
running off the curvé, of the measurement of maxima and 
minima, of verification and of printing, are so consider- 
able that the instrument cannot, or at least will not, be 
used for minor ports ın remote places It 1s, besides, 
not impossible that national pride may deter the naval e 
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Fic 4—Diagram of tide predicting machine e 
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authorities of other nations from sending to London for 
their predictions ' 

There 1s, then, a want of othe: methods of forming 
tide-tables, if they can be devised Now, a tide-table fo: 
any port ıs not necessarily of the kind produced by the 
machine, for such tables may be divided into two classgs, 
which may be called the generął and the special Inia 
special table the times and heights of high and low wate: 
are specially predicted for each day of each future yedr 
This ıs tge kind of table furnished by the machine, but 
although it ıs the table which a sailor likes best, 1t 1s too 
expensive for u@iversal usg A geneial tide-table, on the 
other hand, merely states the law of the tides in suchia 
form that, by feference to the Nautıcal Almanac andia 
httle simple arithmetic, a few tides may be quekly gom- 
puted for the days required © 

Stfch tables may be computed,once for all, so that the 
expense of prodyging tem ıs ef Yttle importance, they 
may be printed and published along with sailing diréc- 
tions, and they serve for all futuse time 

General tide“ables have for years past been given 
for places where there ıs no diurnal tide, and where the 
synthetic method 1s eagily applicable In such a case the 
sailor finds the apparent time of moon’s transit, and looks 
out in the tide-table,the height and injerval correspong- 
ing to tha? time. He then adds the interval go the mean 
time of moon’s tmansit, and he has thus obtamed the 
approximate time and height of high wajer q Tables of 
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correctypns “according to the moon’s declination, man’s 
paraMax, and the time of year furnish him with the means 
of obtaming*the, correct time and height * 

I do not think, however, that any general tide-tables, 
worthy of the name, have hitherto been made for ports 
with a large diurnal tyle, and these are the major.ty of 
all ports It ıs the object, then, of this paper to show 
how age tables may be farmed The tables gre, un- 
fortunately, not nearly so short as when the fides aie 
şımply semi-diurgal, and the expense of comfuging them 
will be not mconsiderable, but st will be an expense ın- 
curred once for all for each*port! The system proposed 
will net rerfer the tide-predicting instrument less useful, 
but it will fMfil other requirements, and will, ? think, 

° obviate the dysadvantage wich seemed 
analytic or harffionic metho j 

A gketcl? @f the manner in which it ıs proposed to 

gecompute these tables, and of their form when completed, 
wil now be giver? © (2 

« Jn the complete harmonic analysis of the tides there are 
three principal variables—nanfely, the mean solar time 
and the mean longitudes of the moon and sun, and two 
subordinate ones—namely, the mean longitudes of the 
lunar perigee and node In order to effect a partial 
synthesis of the harmonic spheroids, I mtroduce the 
conception of a fictitious satellite which moves aiong the 
equator in exactly the same way as the moon moves along 
the ecliptic, and which coincides with the moon at the 
moment that she 1s in the equator? The time ıs counted 
fiom the moment at which the fictitious satellite crosses 
¿he meridian of the place of observation, so that, for each 

* thigh water, time is counted from a different epoch , thus, 
mean solar time is replaced by the terval since fictitious 
transit this ıs the first of the principal variables The 

e second variable is the moon’s phase counted in degrees 
from o° to 360°, or, what amounts to the same thing, the 
@xcess of the moon’s true longitude above the sun’s The 
third variable is the time of year, or, speaking exactly, 
the sun’s true longitude For the subordinate variables, 
the longitude of» the moon’s node is retained as one, 
whilst the excesg of the moon’s parallax above or its 
defect below its mean value 1s taken as the other 
1° By meas of tQis change of variables, the fifteen or 
twenty true harmonic spheroids may be replaced by three 
semi-Giurnal and three diurnal spheroids, whose ellipti- 
cies vary within very nairow limits, and whose speeds 
over the earth’s surface are nearly uniform Four of these 
six spheroids are subject to small corrections for the 
variability of the moon’s parallax and for the longitude 
of the moon’s node, and the two remaining spheroids 
should, ın strictness, be “subject to corrections for the 
syn’s parallax, which are, however, so small that they 
may perhaps be neglectgd 

The transition from the equilibrium spheroids to the 
actual oscillations of the sea 1s made by means of the 
harmonic tidal constants, which are supposeé to have 
been found by the reduction of tidal observations 

Then, for aay given time ofgyear I con*pute the interval 
from fictitious transit to high water, and th® height, for all 
phases of the moon, certain factors are ‘also computed, 
by rgeans of which the nodal and parallactic corrections 
to the time and height maY be found è 

If these computatioms were made at frequent intervals 
of the year and of the m®on’s phase, we should have the 
desired general tide-table, but 1t would not be given in 
a very convenient forne, because the gme of fictitious 
transit 1s not given explicitly in the Wewtzcal Almanac 

The next step is, therefore, to find formule for the 
interval of time between a fictitiaus transit and a moon’s 
real transit, ang for the moon’s phase in terms of the 


. . O 2 
1 I believe ghat it may cost dbout £50 &° compute my tab'e, but ıt 1s 
e 


impossible as yet to give any precise estyna a 
7? ‘Lhe rigorous definition of the fiêtirtious satellite 1s that its right ascension 
1s equal to Ym moen’s true longitude measured ın her orbit 
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time of moon's transit 
tables are transformed, so that we get a fable of mgervals 
after moon’s transit arranged according to the hour 
of transit ‘Fhe table resembles that in use m the syn- 
thetic method, «save th&t we have not to®consider the 
moors or sun’? declinations, and that there are only two 
correctional tables, it 1s necessary$ however, to compute 
for all times of year ¢ . s . 

I had hoped that short%®bles computed at intervals of 
a month would have sufficed for practical purposes, but 
when the drurnal tide ıs large, the changes ın the height 
and interval are so abrupt and so large that a skeleton 
table would give very inaccurate results, unless used with, 
elaborate interpolation We can clearly not expect sailors 
to use tables of double entry, in which interpolation 
to second and even third differences 1s requfled, and 
indeed all interpolation 1s objectionable I therefore 
propose that ‘le table€ shall be made so full as to 
obviate interpolation, tables for about every ten days, 
and for every zom of moon’s transit, seem to satisfy the 
requirements of the case 

The computation would run to a great length if the 
calculation had to be made ın full, but it 1s fortunately 
possible to red@ce the work to a Breat extent 

It appears that the height, interyal, and,corrections for 
any tide occurritg after a enoon’s transit at any hour and 
at any time of year, are eariy identical with the same 
quantities for the tide occurring after a moon’$ transit 
twelve hours late: and six months later Thus the tables 
need only be formed for the half instead of for the whole 
year Further, ıt 1s found to give an adequate insight 
into the law of tide, if the computations are actually made g 
for each month and for each hour of transit Since there 
are six months and twenty-four hours of transit, the com- 
putations are made for 144 heights, intervals, and cor- 
rectional factors There are other artifices by which the 
work is abridged, but ito which I will not enter š 

The mterpolations necessary for the completion of the 
tables for every 20m of moon’s transit, and for every 
ten days, may be made with sufficient accuracy by means 
of curves Although this work 1s tedious, it 1s better to 
throw it on the professional computer, who does it once 
for all, rather than on the sailor, who would do it, piece- 
meal and many times over on various occasions “It has 
occurred to me that the most succinct form ın which the 
final results could be published would be by means of 
these curves without tabulation, but ten o1 twenty pages 
of a book convey the information ın a much more port- 
able form than an atlas of curves, so that Iam doubtful 
of the advisability of the graphical form of tabulation 
I may here remark that although the general tide-table 
1s primarily intended for use in the general form,ét may 
also be used for the computation of a special tide-table 
without heavy expense 

Such a piece of work as this can only be deemed 
complete when an example has been worked out to test 
the accuracy of the tidal prediction, and when rules have 
been drawn up for the arithmetical processes, ferming a 
complete code of instructions to the computer 

I chose the port of Adéh foretife example, because its 
tides are mor® complex and apparently irregular than 
those of any other place which, as far as I know, has 
been thoroughly treated e She tidal constants for Aden 
are well detgrmined, and the anpual tide-tables of the 
Indian Government afford he means of comparison 
between my predictions and those of the trde-predicting 
instrument Th arithrfetic pf the example was long, 
and the plan of marshalling the work was rearranged 
many times An ordinary computer 1s said to work best 
when he 1s igforant of the meanufg of 41s wark, bêt in 
this kind of tentative work a satisfactory arrangement 
*fannot be attaingd without a full comprehension ofsete 
reason®of the methads I was, therefore, very fortunate 
Pn securing¢the enthusiastiggassistance of my friend Mr 
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e Scomputationseh& carried out 
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“Allnutt, gnd I owe him ‘my warm thanks for the laborious 
After computing fully half 
of thesoriginal tables, he made a comptrison for the 
whtle of 1889 between our prédictions and those of the 
Indian Govegnment ° 
The theory of the several methods ef “tidal prediction 
has hitherto taken up all our attention, and the reader 
will najurally be interested to know what degree of 

accuracy 1s attained by all this labour 

@aptain Wharton has kindlysuppjed me with a com- 
parison between the predictions, made by the synthétic 
method, for Portsmouth, and the curves registered by the 

tide gauge for the month of August 1886 

¢ I find that the errors aie as follows — 


® 
Time 





Height 
Maggutude of Noe of Magnitude of No of 
errur cases error in inghes cases 
m m @ 
oto § 25 0, 1, 2, 16 
5 toro 21 4, 5, 6 16 
10 to 15 ro F 7,8,9 13 
Wy I IO, XI 8 
32 I 13, 14 3 
= 16 I 
58 18 3 I 
. e ee 
te ° 58 


i e 

The table of errors in the height, however, gives much 
too favourable an impression of the success of the pre- 
diction, for the prediction 1s so generally higher than the 
actuality, that the mean of all the predictions is 54 inches 
higher than the truth 

© I fihd that the probable error in the time is 4m ; that 

1s to say, half the actualities fall within 4m on each side 
of the prediction Again, allowing 6 inches for the sys- 
tematic error in the heights, I find that the probable 
error in the heights is 34 inches, The average amplitude 
of oscillation of sea-level at spring tide (or the spring 
rise) 1s 13 feet 6 inches, and, at neap tide (or the neap 
range) ıs 7 feet 9 mches, The errors ın height are there- 
fore not considerable compaied with the total changes 

Let us next consider a case where the predictions were 
made by the tide-predicting machine Colonel Baird sent 
me some time ago a comparison, made in the office of 
the Survey of India, between the Aden predictions and 
actualities for the year 18841 : 

Taking the month of January as probably a fair sample, 
I find that the errors of the 57 high water predictions of 
that month were as follows — , 





Time qHeght 
Maggitude of No of Magnitude of No of 
@ error Cases error cases 

m m in 
oto 5 24 o 8 
5 to 10 24 I 17 
10 to 15 7 g i2 9 
19 í 3 ir 
21 Ææ I o 4 7 
= 5 5 
° 5P o e T 
° ë % 57 


e 

Mie Allnutt determmed the probable errors in tıme 
and height ef the 698 high evater and 698 low water 
predictions for the whale year, ard found +4 4m in time, 
and + 2 inches in height, for both high and low waters 

On account of the magnitude of the diurnal tide at 
Aden, itis useless to state the Spring ıse of water, but 
about spring tid@ the range from high water to low 


¥ Ihave regently lent tha? the method of comparisor@in use at that time 
was sych that tnere was a bias in favour of the prediction Itas not easy to 
reef the ume of high water on 2 tide-curve with accuracy, and preyioue 
kfloWledge of the predicted 1ume gives the observer agpias in favour of a par? 
ueular reading This faulty method of testing the prediction@has long 
since been superseded 
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water often amounts to 6 feet 6 inches or 7 fet Hence, - 


we®may censider that an error of 1 inch at Atlgn has 
about the same relative importance as 2 inghes at Ports- 
mouth Althougls the tidal constants of Aden were not 
so yell determined m 1884 as they are now, I think the 
Aden predictions are better than those at Portsmouth— 
at least ıf the month of August 1886 ıs a fair sample of 
the latter port Its fair, however, to state that thé dis- 
turban% du@ to the irregular winds of our latwudes 1s 
very coNsigerable at Portsmouth ,+ whereas the eftects 
of the re@ular day and night breezes which occur at such 
a place as Aden are includedgm the tide-table 

It ıs a remarkable fact, at pnce creditable tg the Indian 
Government and, discreditable to all others ghat the tides 
round the enormous range of coast of the Indian Ocean, 
are better knows than over @y other areg m the world 

Finally, lef us consider our general tidg-sable, which 
has as yet only been worked out for high water at¢Aden 
Por the purpose of comparisgn, I computed a tide-tables 
from March 10 April 9, and from November 12 to 
December 12, 1884 In these periods there are 117° 
actual high waters, and one evanescent high water 
Where a tide ıs evanescent—that 1s to say, when there 
no risé of water—the general tide-table necessarily assigns. 
a definite time for high water, although the nse of water 
may be 7:7 The following table classifies the errors 





of the (retrospective) predictions without reference to 
signs — : 
Time Height 
Magnitude of No of Magnitude of No of 
error cases error cases. 
m m in ` 
oto 5 35 o 22 
5 to 10 34 42 
I0 to 15 23 2 26 
15 to 20 10 3 a 17 ° 
20t025 , . 7 4 3 
25 to 30 3 5 5 o 
39 to 46 4 6 I 
108 I, 7 I 
Evanescent I Evanescent rt 
' 118 . 118 





6 
Omitting the cases of evanescence ang of 1@8m (which 
will be shown to be justifiable), the probable errors are 
8m in time,? and 1'4 inches ın height : 
When the rise from the higher low water to the lower 
high water is #2/, there 1s evanescence, and when that 
rise 1s small there 1s approximate evanescence 
I have accordingly examined the 24. cases ın which the 
time-error is greater than 15m_ (there being two cases of 
15m error exactly), and the “following table gives the 


results — e 
. 
pue. mom G w Pime errors 
Nil (Evanescence) 
210 108m 


6in toran 
141n to 18 in 
Igin to 29ine 
3t ém ° 


22, 22, 39, 44, 46m 

@ 16, 17, 22, 28, 29, 40m ž è 
16, 18, 18, 18, 19, 19, 20, 21, 21, 22, 22m. 
25m 


When we consider that the nse often*amountseto 7efeet,. 
all these tides, excepting the Mst, must be considered as 
approximating to evanescence $ suspect that the last of 
these errors mustghave Ween dug to wind 

We have seen in Fig 2 the sort of hang there 1s in the 
water in the casg,of an evanescent tide, and, accordingly, 

e. 


1 T have no space to discuss another aspect of tidal predictigit namely, the 
influences of wind and weather on the tides, this 1s in itself a subject of 
considerable magnitude, and dhe which 1s not yet completely understood 

2 There are circumstances conneced with the allgged time actuals for 
November 1884, which appeared to demand further inquiry, and I wrote to 
India accordimgly C@lonel Hill, R E, has now seft me a re measureme! 
of the tide-curves, but it ıs notgossible to complete the exagunation of the 
results in time for this paper bi nity slate however, that the comparison im 


the text leads to a substantially correct estate —J/arch 20, 189x 
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even an hour, is quite infsignificant. 


If these 24 Casas be subtracted, the probable error in 


the time falls to 7m 

These retrospective calculations are distinctly bett& 
as regards height than tleose of the Indian Government, 
but afe worse in the times It ıs proper, however, to 
remark that better values of the tidal constants werp used 
than Were accessible in 1884. 7 

d the 

Indian Snes made for the whole of 1889 by Mr Allnutt, 
led to conclugions very similar, to those just explained 

It mfy begoncluded from these comparisons that 
lyghly satisfactory tide-tables may be made front our 
general tide-talles, when the tidal constats are accu- 
rately known, ° 

If thetgeneraltide-table were computed ın the full form. 


béth for high water and for low water, 1t would cover 36e 


pages of rather small type “But at ma@y places ıt may 
not be thought worth while to proceed to the full degree 
of accuracy If the computation were made for every 
ha¥-hour of moon’s transit, and for every fortnight, the 
table would be reduced to 16 pages, and if high waters 
only were given, to 8 pages 
I beleve, however, that this 1s not the dnection in 
which abridgments may be best made, but that ıt would 
be more advantageous to drop some of the corrections 
Thus the correction to the height, which depends on the 
langitude of the moon’s node, and a certain small correc- 
tion to the time, which depends on a portion of the 
e°Guation of time (of which no mention has been made), 
‘might be dropped without much loss of accuracy Ifthe 
tables are still supposed to be half-hourly and fortnightly, 
these omissions might reduce them to 6 pages At some 
forts a rough high water tide-table might even be con- 
tamed in 2 or 3 pages, but in this case ıt might be neces- 
sary to add a warning of the possibility of sensible error 
in the times and heights of the lower high water 
The question of how far to go u? each case will depend 
on a variety of circimstances The most important con- 
sideration ıs, I fears likely to be the amount of money 
which can be spent on computation and printing, after 
this will com the degree of desirability of a trustworthy 
tide-tahle, and the accuracy with which the tidal con- 
stants are known—for it 1s obviously useless to form a 
nominally accurate tide-table from inaccurate values 
My aim has been to reduce the tables to a simple 
form, and if, as I imagine, the mathematical capacity of 
an ordinary ship’s captain will suffice for the use of the 
tables, whether in full or apridged, the principal object 
in view has been attamed G H DARWIN 
e 
% 





THE PHOTOGRAPHIC CHART OF THE 
HEAVENS © 


SUFFICIENT time has elapsed since tHe dismissal of 
the International Congress to permit deliberate 
view to be taken of the results of the meeting, and to de- 
ternfine how far the prospects of the photographic chart 
have been improved by th® resolutions which the Cgm- 
mittee has entered on ss minutes But there is the 
preliminary consideratien, fhat ıt 18 nowe#our years since 
the scheme was definitely conceived and resolved upon 
Have those four years bee® profitably employed? Doubt- 
less the initiatory steps, such as procurmg the necessary 
instrument, and acquiring facility ın their use, as well as 
a knowledge of their capacities, have occupied a longer 
time than was originally anticipated, but seen in the hight 
ofe fuller experienee the completion of sogmany gletails inf 
a shorter time was not Warrantegl It is a matter of 
legitimate congratulation thas alf the patticipating Obser- 
valores arg adequately nd simijarly équipped, and that 
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a work undertaken in hope, rather than fqinded®on ex- e 
perience, 1s movgng surely and certainly ®© $ successful 
issue, and strictly on the Imes originally contemplated 
The early resoltitions of the Committee were not guided 
by trial and practiee, and 1? 1s fortunate that s$ little has 
had to be altered, and, that the scheme ın its integrity 
remains practically as ıt was conceived The words with 
which Admiral Mouchez closed* the Corfference @ thee 
fourth day of debate happil¥edescribed the situation, and 
the attitude of the Various members of the Committe® 
“You have had to treat difficult questions,” said he, 
“you have treated them without reference to any other 
thought than that of truth, and the progress of sctenee 
Divergences of views have exhibited themselves as to the 
means to be employed, never as to the end to be attained 
These divergenceg were inevitable, they ware® even 
necessary , they haye only made us see the questiois in 
a clearer light, a ave næver disturbed the cordiality of 
your relations The unanimity which has marked your 
final decisions 1s a certain pledge of ultimate success It 
15 1n this conviction that I declare the Conference of 1891 
closed, and the work of the photographic chart of the 
heavens commenced ” 

The keynote of one of these “ divergences of views” 
was struck by the Admiral himself,in his opening ad- 
dress, and the subgequent debate led to the exhibition of 
considerable excitement on the past of individual members 
of the Committee, which has been commented on®else- 
where It is well known that under the auspices of the In- 
ternational Committee it is proposed to effect two objects, | 
each very desirable ın itself One of these, the one which 
really called the Committee into existence, is the photo- 
graphic representation of the present condition of ‘the 
heavens, in which shall be delineated stars which, under 
a certain definition, are called the fourteenth magnitude 
The other, a more recent thought, 1s the preparation of a 
catalogue in which shall be exhibited the co ordinates of 
stars down to the eleventh magnitude, on the scale of Arge- 
lander’s zones The question aiose, as Admiral Mouchez 
pointed out, whether these two distinct and separate 
objects should be proceeded with par: passu, or whether, 
since a shorter time would be sufficient to furnish the 
plates from which the catalogue would be deduced, it was 
desirable that the data for the catalogue should be*sup- 
plied before the more arduous undertaking of the chart 
plates should be commenced Admural Mouchez, in his 
opening address, clearly indicated the advisability of the 
latter method of proceeding, and adduced very*excellent 
arguments for such a course A catalogue, as he remarked, 
is immediately useful, and 1s a want among astronomers 
of the present day, whereas the chart ıs really intended 
for the benefit of future astronomers, who will value y the 
more ın proportion to its completeness Further, ther 
are reasons to believe that the duration of exposure 
necessary to secure, on the negative, a black measurable 
umage of a star of the gomteenth magnitude, will be 
much longer than has hitherto been anticipated, andéhat 
consequently a much greater expenditure of timeqwill be 
necessary for the production of the plates than has gene- 
rally been imagined If, thn, thtWo series of plates are 
obtained simult#Reously, the shorter ewposure plates will 
be injudiciously delayed, and the manufacture of ethe 
catalogue cannot be proceeded with till the Ghart plates 
of long exposuge are corgpleted-—a course manifestly to 
the detriment of the present @ondition of astronomical 
science On the other hand, if by co-operation the sees 
of negatives of shart exp&sure be secured in about two 
years, which ıs quite possible, the hands,of astroitomers , 
will be greatly strengthened by the welcome which will be 
accorded to the ‘catalogue, and they*will Qe encpuraged 
tishal experiments,gand information could be collectade 
and ıt ıs fot too mucheto hope that some improvement 
in*the preparation of a a films might secure 
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e addit.osal sengitiveness, and so facilitate and abridge the 
“© operations ® è e 


lt #s evident that here the Imes of cleavage are saliently 
marked It was inevitable that some members would 
feel themselves defimtely pledged fo. the chart, and 
nothing but the chart, while others, looking éo the 
applicabihty of phosography to thé rapid registration of 
stars, and the accuracy with whieh their places*can be 
determined, would see gieater immediate advantages to 
be drawn from the compilation of aecatalogue, and would 
endeavour to divert the energies of the Comnfittee into 
that particular channel 

The debate which followed was interesting, but turned 
mainly on the points indicated above The Astronomer- 
Royal, who hđd not heard, but was probably acquainted 
with, the, views of Admiral Mouchez, maintamed the 
puunciple of the chart in its integrity, ajfd this he could do 
the more boldly since he advoeated b&,a very moderate 
exposure as sufficient to secure the impression of stars of 
the fourteenth magnitude He admitted that, on mghts 
when the sky was not wholly fine, 1t might be advan- 
tageous to take plates of short exposure, suitable for the 
catalogue, but that the general principle to be observed 
was, to take the shoi® and long exposed plates, the one 
directly after the other, in order to avoid the frequent 
adjustment of the eqfatorial go the pasticular part of the 
sky to be photographed Moreover, the Astronomer- 
Royaburged, and the force of the argument cannot be 
denied, that the Government funds had been granted 
with the special view of procuring the chart, properly 
*so called, and that a breach of faith would be involved in 
urging forward any other work with instrumental means 


œ so provided, till that for which the grant was allowed 


was completed 

The proposal in favour of immediately proceeding with 
the catalogue plates found an able advocate in Dr Gill, 
who, however, urged his entire devotion and loyalty to 
the completion of the chart as originally conceived He 
reiterated the points that Admiral Mouchez had so clearly 
put in his opening address, and in addition, that it was 
undesirable to embark upon a work of unknown magni- 
tude and extent, seeing that one ready to the hand, which 
equally involved the construction of a chart, called ım- 
peratevely for their attention Captain Abney had pre- 
viously pomted out a method by which he believed the 
sensitiveness of the emulsion and the measurability of the 
images could both be improved, and Dr Gill seized this 
point to utge on the Committee, with the weight due to 
his experience in this department of astronomical photo- 
graphy, the necessity of longer delay and further experi- 
ments Other members of the Comnittee, with more or 
less gnginality, repeated these arguments, and in the 
hé@pelessness of arriving at a decision the President (M 
Bakhuyzen) adjourned the debate, in the hope that re- 
flection and informal interchange of opinions might 
disclose a modus vivendi ú 

The method pursued 1n this discussion has been dealt 
with atgength because it as typical of the procedure that 
was adopted whenever ıt seemed impossible to arrive at 
a unanimous vote. Im ghis mse the expectation of the 
President $vas notglisappointed An infrmal meeting of 
sevegal nfembers of the Committee was held before the 
next séance and the following resolution was drafted, which 
was carried without discussion and without dissent .— 

“The work undertdkeney the Congres® of 1887 com- 
prises two series of negatives made with different ex- 
posure the permanent Commatee, whilst recommending 
to observers to urge forward, with the greatest possible 

*daligence, the execution of the negatives of the second 


category, (negatives destined for the construction of a 


logué) 1s of opinion that they ought also to profit byg 
e 


c 
ths greatest possible number of fiñe nights to 
negatives of long exposure for the first seriese(those of 
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eThe resolution thus carried happily R: AOPE sec- 
tions of the Committee ın a common work, andiugh. 
the execution of, either the chart or the tatalogue was 
never really jeopardised, it is certam that both will go 
fotward with greater alacrity and harmony on the paxt of 
all concerned Pe 

In the early days of the scheme, members talked very 
gliblyepf the fourteenth magnitude, though not recklessly, 
for they wefe cautious to Couple it with a definition, the 
accuracy 8f which may be now impygned, but which at. 
the time sufficiently limited the acceptation elt was 
assumed, though possibly 8n insufficient evidence, that 
the exposure of a plate two ànd a half timesghat ofa given 
expostire would insure the impression of@one additional 
magnitude. This point tgs been submyted to furthet 
experiment. atid ıt was shown at the*Congress, princi- 
pally by Dr Scheiner, of Potsdam, that tts law gid not 
gold The time required for the impression of stays 
brighter than the ninth magmitude 1s*so short that there 
1s a very great difficulty in determining ıt accurately ° 
Dr Schemer had therefre, with a view of settling this 
question, carried out a series of experiments under 
various conditions— 

(1) By employing plates of low sensibility 

(2) By covering the object-glass with a gauze screen 
having a very fine mesh 

(3) By reducing the aperture of the cbyect-glass to 
nine centimetres, and employing both rapid and slow, 

lates 
d The result at which he has arrived after these experi- 
ments, the most complete that have been made, 1s that 
by multiplying the time of exposure by two and a half,*a ° 
whole magnitude is never gained, but only a half or seven- 
tenths of a magnitude, and that consequently to obtain 
the fourteenth magnitude an exposure of seven houre 
would be necessary Some objections may be raised to 
the method in which the magnitudes were determined By 
Dr Schemer, particularly to the result deduced from 
counting the stars Orma plate which he had exposed for 
eight hours he found impressed only 3689 stars, whereas 
ıt might have been anticipated that there would have 
been 10,566 stars The argument drawn fiom the 
numbers counted might be valid if applied tg a large por- 
tion of the sky, but on the small district covered by one 
plate various causes might operate to invalidate fhe law 
Taking Dr Scheiner’s results, however, as they stand, 
the chart of the fourteenth magnitude is rendered im- 
possible, and the Committee felt 1t necessary to adopt a 
method of proceeding which would render the chart not 
only possible, but should secure uniformity, and also per- 
mit of the scheme being carrfed out within a reasonable 
time 

By the kindness of the Parisgauthorities in forwarding 
early proof-sheets of the proces-verbaux, we are enabled 
to put before our readers a rigorous translation of the 
resolutigns which the Congress has adopted, with unani- 
mity, to this end 

“With the «iew of enabling observers to pass in a 
uniform and®ce1tain manner from the ninth magnitude of 
Argelander t8 the eleventh, which it 1s sought to obtain 
on the negatives destined for the catafogue, a Gomrgission 
(consisting of MM Christie, Henry /véves, Pritchard, and 
Vogel) will distribute among the participating Observa- 
tories, scieens,ghaving a metaluc webbing, absolutely 
identical for all the Observatories ‘hese screens, placed 
in front of the, objective of the photographic telescope, 
will diminish tMeebrilliancy of a star by two magnitudes, 
and in the dete:mination of the diminution ef magnitude, 
the Commission will adopt the coefficient 2512 for the 
ratio between two consecutive magnituges ” 

Since there 1s ng difficulty by vayous photometrigal 
methods În determinipg the magnitude of g number of 
stars of the nmth magnityde, every Observatory will, 


the chart)” FR . e | with strict uniforntity, be able # insure ọn § plates the 
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* Impressx@n a stars of the eleventh magnitude And,gn | wards from Paris to the Loire The number ofestations ® 


orde: msure a reasonable hmit of exposufe for the 
chart plates, dnd fo avoid any ambiguity which the ent- 
ployment of such a term as the fourteenth magnitude 
might produce, the Committee has further passed the 
following resolution —» 

“The Committee indicates forty minutes as the dura- 
tion of exposure for the negatives destined to fogn the 
chartgin the mean atmospheric conditions of Pafis, and 

- wrth plates prepared by the firm of Lumiére,*wfuch are 
at present in use at Paris | 

“The Commission «mentitned above will forward to 
MM ‘Menry’g screen, by mé@ans of which they will de- 
termine the tne (¢), expressed ın minutes, requered to 
form impressigns of stars the eleventh magnitude, 
startng from th@ninth magnitude of Arg@lagder Then, 
for allgobserve?s who will be furnished with an identical 


reen, the ratio $ will bethe factor by which the time 


° 
: bf exposure necessary to give the eleventh magnitude 1s 


to be multiplied, in order to*obtain the stars of the 
feeblest magnitude for the chart” 

If the Congress had done nothing more than adopt 
these two resolutions, the meeting would have been 
justified They not only render possible, but really insure, 
the execution of both the chart and the catalogue In 
addition, however, much good work was done, both as 

e concerns the method of measurement of the plates and 
the arrangements for effecting the meridian observations 
of the “efozles de repère” There 1s, too, left on their 

mutes this further important resolution — 

“ Concerning the method of reproduction of the stars 
for the chart, only purely photographical processes shall 
be employed, to the exclusion of all other processes which 

demand the intervention of manual labour” 

The names of Captain Abney and M Cornu are added 
& those of a previously existing Committee to settle the 
details of the process 

It is anticipated that the metallic screens will be dis- 
tributed among tHe various Observatories in less than two 
months In the meanwhile each Observatory 1s at liberty 
4o, proceed at once with the catalogue plates, care beng 
taken that stars ofghe eleventh magnitude are impressed 
In th sense, Admiral Mouchez’s words are to be under- 
stood when he declared the work of the photographic 
cleart of the sky commenced. 





MAGNETIC ANOMALIES IN FRANCE? 
By M. MASCART 
[ Zranslation | 


TEE first magnetic observations made ın France by 
M Moureaux, in 1884 and 1885, at not gore than 
80 stations, only enabled us to sketch the magnetic 
characteristics of the country ın their®broad features 
Nevertheless, these first results were suffitient to detect 
certain anomalies, which are independe#t of the well- 
kn®yn ireegularitiés which occur near rocks of volcanic 
origin, and which show n@trace of the uniformity which 
1s generally supposed to exist elsewhere It was there- 
fore necessary to multaplyethe stagions gp order to obtain 
a representation of the facts, which, 1f not absolutely 
correct, should be at least substantially accurate 

We therefore propose to cover France with a much 
closer network, which shall include about 600 stations 
properly distributed Upto the present the north and 
the north-west, gr, rather, the districts penetrated by the 

ewehemins de Fes du Nord et de Quest, are nearly 
completed, together with the 1egipn which exténds south- 


e 
© This articleas a seswané of gconfinunication uhde by M Mascart to the 







1s now over 200 The following ıs a defcuption of the $° °* 
1 @ 


first results of these new inyestigations 

The map of the isogonal lines, in the district under 
consideration, digclbses two principal anomalies, the one 
in Brittany, the other in the immediate neighbourhood of 
Paris. The first of these, discovered by M Moureaux 
in the Year 1886, has ngt as yet,been fully studied, It 1g 
still necessary to observe atgsome points between Pontivy 
and, Morlaix, and aleng thé coast line between the mpwth 
of the £®ire and the bay of Douarnenez Nevertheless, 
it ıs beyond question that a centre of disturbance exists 
near Pontivy, where the declination, which has bgen 
determined twice, with the interval of a year between the 
two observations, 1s less than at Ploerntel, which 1s 90 
kilometres to the east To the west of Pontvy, the 
isogonals aie bent towards the nortlf-west, and are drawn 
together near rlaix hey next run south, or even 
south-south-easf, thus roughly imitating the form of the 
coast-line of Brittany It is possible that when the 
survey of this district 1s completed, the primitive rocks 
which occur in it will serve to explain the peculiarities 
which observation has brought to hght It 1s therefore 
unnecessary to discuss ıt fully at present, 

The second anomalous region, however, 1s of special 
interest, on accoynt of the nature df the scot] The atten- 
tion of M Moureaux was dalled.to it by the results which 
he obtained at Chartres on June 22,1889 Othey obser- 
vations, made both in this town itself and at various 
other places ın the distiict, have confirmed the accuracy 
of the first measurements, and have led the observer te 
study the phenomena in detail in order to discover the 
magnitude and extent of the anomaly. ° - 

According to the provisional map of the true isogonals, 
the duection of the lines of equal declination only becomes 
approximately umiform towards the northern boundaries 
of France Irregularities can be detected even in the 
latitude of Amiens, which extend as far as the Ardennes 

The isogona] of 15° 20’, which passed through Paris on 
January I, 1890, instead of extending towards Orleans, 
bends to the south-south-east as far as Gien, then doubles 
suddenly on itself, running north-west to Houdan, which 
is west of Paris, and finally resumes a southerly course 
on the geographical meridian of Chartres The isogonals, 
drawn for every 10’ of declination, have all the same 
shape, from the English Channel as far south as the 
network of stations at present extends—that ıs, to near 
Cosne , and this conclusion ıs justified by a lasge number 
of concordant ohservations 

If the map of the true 1sogonals 1s compared with that 
in which the 1sogonals are assumed to be regular in form, 
we can deduce for every station the difference between 
observation and theory, and if the points wheré these 
quantities have the same value are connected, we obtain 
a map of the isanomalous curves of the declination, 

A zone, corresponding to an excess of declination, ex- 


tends on this map from the shores of the Channel (Dieppe) 
as far as the Loire (Cosne), and increases in intensity 
towards the south The excess 1s Ig at Neufchatel-en- 


Bray, 19’ at Nantes, 24’ a Chevieuse, 30’ at Gien, and 


36’ at Cosne elhe northern extremity of ths zone ex- 
tends towards the east to the neigHbourhoo@ of Laon, 
where the excess 1s still 7’ 
this zone there 1s anothér, almost symmetfical with it, 
which corresfonds, how€ver, ép detlinations of less than 
normal value 
towards the south 
mouth of the Sme, —8’ at*Evreux, —10' at, Dreux, 


Immediately to the west of 


Like the first, ıt increases in intensity 
The discordance is -6 near the 


~13' at Epernon, ~18’ at Ouleans Thus, contrary,te 


all expectationg the declination ıs Jess at Orleans than at 


Montargis and Gien, less at Epernon thah at Paris 


whe facts are tonsistent with the view that the nogth 
pole ofethe needl@ ıs attracted from both sides towards a 


Brith Assog@tor at Leeds ;: lane which passes through or pear Fécamp, Elbeuf, Ram- 
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* for lor distances 
e Aline, about 150 miles long, drawn from St Bride’s Bay 
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Boulet and Chateauneuf-sur-Loire, making an angle of 
e sfrom 25° to go%ewith the geographical mendian The 
maps ®f the other elements also show effécts along this 
lne, viz an increase in the dip, and a degrease in the 
horizontal foree ® wae 
On comparing this anomaly with a geological nap, we 
find that ıt extends exclusively over talcareous and creta- 
cgous sails Ine the 1egion under consideration, the 
isogonals also present a regar deformation, which is 
notefaund over rocks of a kind to produce local effegts 
on the compass In the latter case the results @ře dis- 
cordant, and it 1s seldom possible to repiesent them by 
curves The totally unexpected phenomenon brought to 
“hght by ‘this first series of observations seems due to 
some more gendtal cause, the nature of which has yet to 
be detemngned Before attempting an explanation, it 
will, ne doubt, be necessary to study it More completely, 
and to extend the network of stations Authwards The 
irregularities ın the isomagnetic Imes which Messrs 
Rucker and Thorpe have discovered in the south of Eng- 
land seem to be connected with those which M Moureaux 
has observed in France 





e e 
ON A POSSIBLE CONNECTION BETWEEN THE RIDGE 
LINES OF MAGN#rIC DISTURBANGE IN ENGLAND 
AND FRANCE By 4 We RUCKER 


The fiossible connection between the French and 
English surveys, referred to by M Mascart, can only be 
appreciated in view of facts which have been brought to 
hght in the magnetic survey of the United Kingdom It 
Way therefore be desirable that a few Imes should be 
added as to the phenomena observed on this side of the 
Channel 

The most salient feature ın the magnetic constitution 
of the south of England ıs the existence of a ridge line 
(zg a lime towards which the north end of the needle 1s 
attracted) the direction of which comcides generally 
with that of the Palzozoic axis It runs through South 
Wales, passes thence to the valley of the Thames, and 
deviates to the south through Kent 

Near Reading the disturbance reaches a local maxi- 
mum, and from this point a spur ıs thrown off, which 
passes “due soath to the Channel In the maps which 
ilustrate the magnetic survey of Dr Thorpe and myself, 
itis shown entering the sea near to, but a httle to the 
west of, Selsey Bull 

If the direction of the ndge line described by M Mas- 
cart as passing through Rambouillet, Elbeuf, and Fécamp, 
be prolonged, it cuts the English coast ngar Portsmouth 

Putting aside therefore, all other considerations, we 
may at éhe very least conclude that as the directions of 
the Enghsh and French ridge lines intersect in the 
Channel, they may possibly be connected There are, 
however, varous arguments which increase the prob- 
ability of the connection ° 

We shave traced in the United Kingdom two main 
ridge lines which run through districts covered by sedi- 
mentary rocks, and where, therefore, the source of 
attraction, 1§ due to rocksemust®be deep seated In both 
cases the geferal directions of the hnes remm unchanged 


to Kew would fairly represent the directiongof the main 
magnetic ridge in the south® 

Two hnes, each 75 miles long, drawn from Wainfleet 
to Market Weighton, and front Marleet Weighton to 
Ribblehead, would, fairly represent the main features of 
the*ridge line which runs from the Wash to South-east 
York@hire,and thence fo Craven They dfsplay, in fact, 
the.same kind of continuity of directiog as ıs shown by 
mafiy mountain ranges From Chateagneuf to Fécamp 
the ridge line follows an easy curvefor 150 mile The 
three most northerly stations Jie nearly on a Sraight lne? 
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Commissioner, 
crates in their exploration of that country The subject will be 
introduced “by the Secretary, but many other members are ex- 
pected to take parg in the discusston 
left for Nyassalgnd, but lis Saturahst, Mr Alexander Whyte, 
and his Chief of the staff, Mr B L Sclater, R E , are expected 


present from Commander Ernest Rason, R N 


_ r] 
toqmules long, and ıt 1s qute ın accord with Wort has 
been observed elsewhere that this general dirset#®n 
shuld be preserved for another 80 miles across the 
Channel ‘There fire very similar magffetic indications ? 
thay the Palaeozoic axis extends across the Irish Channel, 
where ıt 1s 60 miles wide, è 

If this be so the direction of the French ridge alters 


when ifgapproaches the English coast 
This high® be expected ®M Moureaux finds thas the 
magnetic\dsturbance diminishes asthe latitude mcreases, , 


and the disturbances in South Sussex and Hampshye are 
at all events not greater than®fhose, he finds in the north 
of France ° o 

The edeclination disturbances at Neuf@Mtel-en-Bray 
and near the mouth of the ĝeme are +14’ and — 6! re- 
spectively, aty¥érthing and Ryde they are 8’ and — 10 
When the line of the North Downs 1s passei? the pheno- 
mena are complicated by the meeting of the two lines ofẹ 
disturbance which run east end westeand north and 
south respectively That a locus of centres of at-. ® 
traction of diminishing iatensity should be diverted by 
approach to another well-marked ridge line 1s @ prion 
probable 

If, however, we take a further step, and attempt to seek 
a physical cause for the facts, ıt ıs noticeable that the 
English and French Imes of disturbance meet a little to 
the east of the Isle of Wight, and almost in the prolonga- 
tion of the great fault which traverses that island 

On the whole, there appears to be good reason to 
beheve that the ridge line which is thrown off from the , 
Palrozoic axis at Reading crosses the Channel, and 19% 
continued for 150 miles and for an unknown distance® ¢ 
beyond into the heart of France The magnitude of the 
declination disturbance at Cosne (the most southerly 
point to which it has been followed) 1s 36 This is ə 
greater than any disturbance hitherto observed in Eng- 
land, and is surpassed only by those obtained in Scote 
land and Ireland relatively near to basaltic rocks The 
largest similar disturbanges in England were found at 
Melton Mowbray and Loughborough, en good ground, 
but not far from the igneous rocks of Charnwood Forest 
M Moureaux’s future investigations will, therefore, be 
followed with interest on this side of the Chanpel Valt- 
able evidence may be gained as to the causes of these 
disturbances when the clue he ıs following south@ards 
has been followed to the end 
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NOTES 


Ar the next evening meeting of the Zoological Society, on 
Tuesday May 5, a special conference on the fauna of British 
Central Africa will be held, in ord@r to encourage the new 
Mr H H _ Johnston, CB, and his asso- 


Mr Johngton has already 


to be present at the meeting ° e e?’ 


ANgimportant addition has béen made to the Zoological 
Society's living collection in the shape 8f a fine adult specimen of 
the Lesser Orang (SMa Mor 20) whic? has been received as a 
The’ Lesser 
Orang was discrim#fajed from the larger and more common form 
by Sir R Owen as long ago as 1836, but this ıs the Gry example 
of ıt that has been acquirgl ahve It inhabits the swamps at 
the mouth of the Sarawak River in Borneo, where it 1s known 
o the natives as ‘Mres Kassar ” An interesting account ogee 
its habits was sent home by the late’Sir James Broake in 1836, 
and was published if the Zoological Society’s Proceedings 


for that year. The Lesser Orang is distinguishabMy from® the 
. 


e 


and held that office for seventeen years 
° 


e 
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Shave been attracted both at the Central Institution and at the 
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larger (gng by its smaller size and by the absence of callosiges | will last from May 16 to 19, when the members wil have ann 
on Mface The present specimen has been lctiged in the | opportumty of exploring the neighbourhood Èf Northampton < 
Ant-eater’s Hduse next door to the compaytment occupied Wy | On May 30 there will be an excursion to West Surrey. * 

“Sally,” the bald-headed Chimpanzee, which has now lived 


Seven years and six months m the Society’s Gardens. 


A course of six decturey on photography ıs tp be delivered 
é at the Cemtral Institution, Exhibition Road, by Mr. H. Chap- 

Tue annual meeting of the Royal Society of Canada opens at | man Jones "Rhe lecturês will be given gn Wednesday evenings 
Montreal pn Wednesday, May 97, the sessions pemg eld in | at 7 30, and will be begun on May 6. The subjecte will kẹ 
the bfuldings of the McGill University There rf the | treated both from a Peacheal'gnd from a scientific point of view. 
usual local excursions, receptions, and entertainment% in addı- 
tion to*the more serious workeof the week. The Allan Line 
issues regurn teckets at £20 to 430, the Dominion Line at £16 
to £30, and tN Beaver Lineat £16 to £18 The Comittee 
are engaged m the preparationgof a hand-book for graturtous 
circulation among® intending visitors, which® Wyl include an 
historicgl accour® of the Society, together with other interesting 


#fentific and local information. è 
e 


« THE hand of Fate | has been heavy of late t upon the secretariat 
of the Reale Istituto Veneto, The®Secretary has been seriously 
illy the Vice-Secretary absent from heavy domestic calamity, and 
now Signor G Berchet, who has been nominated by the Pre- 
sident to undertake the secretarial work #70 tempore, communi- 
cates to the Correspondents of the Istitute the death of Prof. 
Giovanni Bizioy an eminent member, who was formerly Secretary, 


° oe 
A covkse of six lectures (in connection with the London 


Society for the Extension of University Teaching) will be 














































Society, Regent’s Park, on Thursdays, at 5 aP ™, beginning 
Thursday, May 23, by Mr F E Beddard, “Prosector to the 
Society and Davis Igecturer The subyecg will be “ Ph@ Animals 
living ın the Zoologftal Socigty’ s Gardens” The lectures will 
be illustrated by diagrams, as well as by specimens, 


ACCORDING to Modern Light and Heat, of Boston, something 
like an exodus of electricians from the United States to Europe 
1s now going on Many representatives of the leading American 
electrical companigs are here already, and s many more are to 
follow” ‘It takes Americans,” says our contemporary, ‘‘to 
stir up business of an electrical chaficter uf Europe, as 1s 
evidenced by the big shipments nove being made from this side ” 


In the current number of Cosmos there 1s a good reproduction 
of the interesting old portrait of Columbus, recently found at 
Como. ° 


THIS evenmg, a conversazione will be given by the Royal 
Microscopical Society 
Ld 


* TuE Council of the City and Guilds of London Institute has 
issued its Report for the year 1890 to the Governors It 1s to 


report for 1890 The number of members and associates is now 
the electrical department that the greatest number of students p ? = 


larger than it ever was, and the work during the year 
seems to have been generally most satisfactory The editors 
complain, however, that there has been a lack of interest in 
geology ‘‘In the early years of the Society,” they say, ‘tiffs 
section was the most popular of all, but later it led a lingering 
existence, and for some years has been practically extinct We 
have a valuable geological collection, accumulated in the neigh- 
bourhood , and with the increased numbers on our lists we feel 
justified m calling on volunteers to continue this work of our 
predecessors ” 


“Wechnical College, Finsbury At both Colleges this department 
1s overcrowded, and the Council 1s able to state that all those 
who completed their course at the egd of Jast session have ob- 
tamed employment » Unfortunately, the success of the electrical 
department has beey to some extent achieved at the expense of 
the chemical department ‘‘ The great impetus which has been 
given of late Gears toghe use or application of electricity,” says 
the Ggpneil, “has made this branch of industry particularly 
attractive to young men in choosing their profession. There 1s, 
hofvever, as great a want and as great <cope for well-tramed 
technical chemists, and the Council trusts that this important 
department may receive a larger share of new students in the 
future ” 


THE new Quarterly Statement of the Palestine Exploration 
Fund contains an interesting paper, by the Rev Gegrge E Post, 
on land tenure and agriculture ın Syria and Palestine, and on 
the physical, mental, and moral characteristics of the people 
In the same numba, besides various other contributions, there 
1s a valuable comparison, by Mr James Glaisher, F RS, of 
the highest and lowest temperatures of the air, and Ange of 
temperature, in Palestine and ın England ın the ten years ending 
1889 


MM Gavruisr-Vintaks ET Fits have just issued, ‘* Les 
Théories Modernes de VElectriggté,” a translation, yM E 
Meylan, of Piof Oliver Lodge’s well-known ‘‘ Modern Views on 
Electricity” The same pulishere with M Léon de Thier, 
Liége, issue a se@fnd edition of ‘* Leçons sw!’ Electmgité,’ *byM 
Enic Gerard, the first edition of which was reviewed in Nz#&uRE 
A second edition of M J Qoubert’s “Traté Élémentaire 
d’Electricité” gas been issieed by M Ge Masson, Paris 


Mr G J Romanzs, FR S s 18 one of three gentlenfen who 
were elected last week by the Committee of the Atheneum 
Club, ın accordance with the rule which empowers the annual 
election by the Committee of mne persons of distingmshed 
eminence in science, literature, or the arts, or gor public 
services $ 


. 

A REPORT from New York says fhat Lieutenai®t Robert Peary, 
of the United States Navy, who has obtained f8 months’ leave, 
1s Maling “preparations for an Arctic expedition to start about 
the end of May Itis bemg Sent by the Academy of Ngtura] 
Sciences, and the duty of *making observations will be confided 
to six persons ¿The explorers will fart fh St. John’s Land, 
on Whalt Sound, and scale, the glacters near the coast, up to a 
high altitude where the hard snowy plams Wl enable them to 
observe thg ghore formation until the spring, when they will 
start for the North Pole 


Two Annual Reports of the Board of Regents of the Smith- 
sonian Institution beve lately beenissued One 1s for 1887-88, 
the other for 1888-89—counting the year from July toSuly Ig 
each case Dr Langley, the Secretary, 1s able to give a vry 
satisfactory account of work done—wor! tof wiech any institfition 
geological excursion$—which, if the weather B favoutable, ought t be proud After the Report, each volume includes, as. 
to be very pl@asant—in the month of “May, The first 1s an ex- usual, agnumber of valuable scientific papers in the vofume 
cursign to To and will fake Place on May2 The next | fer 1888 thergaie sumnfaries of f progress in vaiidus branches of 
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THE Geologists’*Association has made arrangements, for three 


delivered ın the lecture-room ın the Gardens of the Zoological , 


THE Rugby School Natural History Society has issued its, 
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® science, g series of muscelfaneous papers, and several biographical which Dr Meldrum has pursued his investigati 
e «memos Ineth$ volume for 1889 the best papers are reprints of | tracks of fhe several cyclones will afford much valud6le m- 


writin@s by British and German men of science 
. 


THE Report of the U S Nationa] Musewn, under the direction 
of the Smithsonian Institution, for the yeawtenging June 3p, 1888, 
has also beentssued Jt 1s presented ima massivg volume, which 


tpkes ing besides the report gof the asgistant 
of the Museum, reports of the cypators, 


during the year, and a list of accessions 


Ld 


secretary wh charge 


apers describing and 
ill@steating the collections, 2 bibhiogia hy of the gistitation 
The papers relating 
to the collections belong chiefly to the depaitment of anthiopo- 


log#, and are of more than usual interest 


They are carefully 


illustrated In gne of them Ensign A P Nublack, of the US 


Navy, 


AMONG the contents of the current number of the Journal of 
the Straits Braich of the RoyalgAsiatic Seciety, is a paper on 


ives an elaborate account of the Coast Indians of 
Southarn Alaska and Northern British Colembia 
Hough deals with the fire-making apparatu®in the Museym, and 
M: P L Jouy with Corean moituary pottery. Mr Thomas: 
‘Wilson contributes a study of prehistoric anthropology, and an 
essay on ancient Indian matting He also presents the results 
of an irquiry as to the existence of man m North America during 
the Palzolithic period of fhe Stone Age 


Mr Walter 


the Sphingide, or hawk meths, 8f Singapore, by Lieut H L 


Kelsall® RA Mr H N Radley contributes papers on the 
Burmanniacez: of the Malay Penmsula, on the so called tiger’s 
pulk, ‘Susu Rimau,” of the Malays , and on the habits of the 
red ant commonly called the Cannga 
w Very ferocious, are remarkably intelligent, and Mr Ridley gives 


These ants, although 


a striking account of the way in which they make leaf nests 


They have also great courage, and do not scruple to attack any 


insect, however large 
army of Caringas, who tenanted the upper part of a fig-tree, and 
an advancing crowd of a much larger kind of black ants The 
field of battle was a horizontal bough about 5 feet from the 
ground The Caringas, standing alert on their tall legs, were 
arranged in masses awaiting the onset of the enemy The black 
ants charged singly at any isolated Caringa, and tried to bite it in 
two wyh their powerful jaws 
Carmga was borne off to the nest at the foot of the tree 


red ant, on the other hand, attempted always to seize the black 


Mr Ridley once saw a fight between an 


If the attack was successful, the 


The 


ant and hold on to it, so that its formic acid might take effect 
If ıt got a hold on the black ant, the 
latter soon succumbed, and was borne off to the nest in the top 
tree Eventually the Carmgas retreated to their nest 
The last to go had lost one leg and the abdomen ın the fight, 
neyertheless, Mr Ridley saw it alone charge and repulse three 
black ants one after the other, before it left the field 


in the body®f its enemy 


of the 


THE Meteorological Council have just published an atlas of 


cyclone tracks in the South Indian Ocean, from information 


collectd by Dr Meldrum, of Mauritius, during a period of 


thirty-eig@t years, from 1848 *to 1885 inclusive, with the excep- 
tion of three years for*yhich nogreports of cyclones were re- 
ceived, Tife tracks are represented ın two @ys of charts, one 


set showing the distribution m eack year, and the other giouping 
the storms according to morthg, excepting for August and 


September, m which months no cyclones were recorded In 
dealing with these cyclones, Wt Meldrum has dfvided them into 
progressive and stationary Itis admitted, however, that some 
of the latter may have moveé, but that their progress may not 


have beén detected from lack of observations 


The relative 


freuency of both clasges of storms’ for the whole period ts 


very smal’ varyéhg from I 1n 18 years for July, to 5 m 3 
years during February and March, but, aRhough the nu 
of Storms 1s so small, ıt does not appeat likely tlmt many 


have been missed, considerigg the untiring pessistence v itt 
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frmation, and lead to a better knowledgg of the latitude m 
which the recurvature of the storms in that ocean takes place 
A€cursory examination shows that the range of latitude‘over ^ 
which the points of recurvature exterfl varies considerably, being 
from about 15° to 25° S 


Tut esrlopea Department of the Government of India 

has pubMslfed Part .3 of “Cyclone Memoirs,” containing an‘ « @ 
elaborate discussion of the twg,most important storm® in the 
Bay of Bengal during the yeay 1888-*-viz_ thoseg of Sgptember 
13-20 and of October 27-31—and also of thfcyclone m the 
Arabian Sea of November 6-9, 1888, accompanied by tables of 
observations dfreng and befofe the stormseafd by 29 slates. 

The following 1s a very brief 7ésumd of some &? the rgore im- 
portant conclusions arrived at by Mr Eliot with regard to thee 
storms, and with ygard to cyclones generMly in India (x) that * 
the difference of intensity in different quadrants ıs chiefly dite 

to the fact that the humı winds which keep up the circula- 
tion enter mainly in one quadrant, (2) that the ascensidhal 
movement is usually most vigorous in the advancing quadrant, 

a httle distance in front of the centre, (3) ın consequence of 
this, and of rainfall taking place most vigorously in front of the 
cyclone, the isobars are oval in form, and the Iéngest diameter 
coincides approximately with the direction of the path of the 
centre , thisis not m the middle of the diameter, but at some 
distance behind, (4) that the cyclomic circulation cannot be 
resolved into the translation of a rotating disk or mass of as, 
and that 1ts motion 1s somewhat analogous to the transmission s~. 
of a wave; (5) that the direction of advance of these storms 1s 
mainly determined by rainfall distribution, and there 1s a marked 
tendency for storms to form in and run along the south-west 
monsoon trough of low pressure, (6) the le of this trough 
depends upon the relative strengths and extension of the two 
currents. 


e + 

AT the Iowa Experıment Station great efforts were made in thé 
spring of last year to find out the best way of preventing the 
stuiped squirrels from taking corn According to Mr C.F 
Gillette, some notes by whom are printedsin Jusbet Lyfe (U S 
Department of Agriculture), the corn was treated in thea llow- 
ing ways —Smoked with meat in an ordinary smoke-house 
until the kernels were black , smoked ın a barrel with tobacco 
dust, smoked over night in strong decoctions of tobacco and of 
quassia chips , soaked 11 a dilute carbolic acid mixture, im strong 
alum water, in salt water, and ın kerosene The squirrels would 
take the corn treated m any of these ways, though the carbolic 
acid treatment and the smoking with tobacco made the oern 
distasteful, and when in the vicimty@of other grain would be left 
till the last The best remedy seems to be to harrow the ground 
immediately after planting to cover the planter tracks, and then 
to scatterorn about the border of the fields and in the vicanity 
of the squirrel hdles as soon as the corn beginsgto come up, 


We have rêceived the first number of the London and 
Middlesex Note-book (Elliot Stock): Its edited by Mr W 
P W. Phillimore, and will ke published quart8rly © "The 
periejical is likely to be very welcome to all students of the 
local history and antiquities of the, éities of London and West- 
minster and the cdhħty of Middlesex * à 


. 
DURING May, fhe lectures at the@Royal Victoria Hall will be 
as follows —sth,®r W D Halliburton, skin and bones, 
12th, Mr F. H Blandford, silk and silkworms ,"1&h, Rev J 
Freeston, Galileo, 26th? Mr W North, the physiology of a 
dinner , . 


r j . - 
A pArerupon the salts of the sth-oxide of silverjs contributed 
by M Guntz to the ourrent raimber of the Comptes rendus, The 
question of the existefice of these sal® has beens neh dis@uissed 
*.? ° e 


© ons : e ` 
ee pe (KA Va tt 
we e s è . es ef 
= < ANIL 3p, 1891] : NATURE . 621 
{— a z —__* 5 ° P e ee 





N 
F of la‘wagges, but very little trustworthy experimental evidente 
has been hitherte forthcoming M Guntz now claims to have 
© prepared the sub fludide Ag,F, sub-chloride*Ag,Cl, sub-1odide 
Agh, and sub-sulphide AgS The sub-fluonide, Ag F, was da- 
scribed by M Guntz about & year ago It was obtammed in the 
form of a cyystalıne powder, resembling bronze filings ım 
appearances by the electrolysis of ẹ saturated solutfon ofsilver 
fluondé by means of a very strong electe current These crystals 
of ehe sub-fluoride are unalterable in dry air, but are more or 
less rapidly decomposed by movgure Water itself effects the 
decompogition et once with evolugon of heat, one equivalent of 
silver being prdpitated, and one molecule of ordinary, silver 
fluoride passing into solution Tis well-defined crystalline salt 
serv@edor the prepa@ation of the others When “dtyhydrochloric 
acid’ gases led SW€r the sub-fluoride the latter rapidly changes, 


> 


e 

west to south-easé. The paper was ilustrated@>wa large num-"% © * 
ber of admirableedrawings by the authdr, which afforded an K 
excellent idea of the physıcål’ and picturesque aspects of tins . 
great mountain Systerg A 

With regard to avalanches, Colonel Tanner stafed that they 
play a @re& part *m the conformation of the topography— 
a greater part, Sqndeed, than 1s generally supposed, and this 
factor has not recemed theattention et deserve$ at the hands of 
geoiogists 

“Į became acquaint 







s. 

,” he’said, “with four distinct kirelsef 
avalanche@which, perhas, are called by distinctive names by 
mountaineers, though I heve been unable to ascertam them 
The first, and the most common, 1s the precipitation of a mgss 

of new snow from slopes which, from their steepness, are unable e 
to retain more than a limited quantity of snow en them They 
occur generally in winter and ın early spring, and are the cause 

of the results just dgscribed The secong kind of av&lfnghe 1s 

a descent of old snovf which 1s loosened by the heat of the sun 


bgeoming-coloured a deep violet tint, and gradually becoming,| They may be hearg throughdut the summer and autumn, and 


wh 9 converted into the s&b-chlorid& Ag,Cl The vapours of the 
mm chlorides of carbon, silicon, and phosphorus act very much 
< better than hydrochloric acid, fluorides of carbon, silicon, or 
phdsphorus, and comparatively pure sub-chloride of silver being 
g produced Similarly, by leading a’ current of gaseous hydriodic 
acid over the sub-fluoride, the sub-1odide, Ag,I, 1s obtained, the 
reaction in this case being accompanied by a large rise of tem. 
perature The‘sub*sulphide, Ag,S, 1s also obtained in like 
manner by passing sulphuretted hydrogen over the sub-fluoride 
t 1s of considerable interest, moreover, that 1f the sulphuretted 
hydrogen ıs replaced by water vapour, and the tube containing 
the sub-fluoride 1s heated to 160°, the sub-oxide itself, Ag,O, 1s 
«~----obtained as the product of the reaction As regards the initial 
preparation of the sub-fluoride, ıt 1s somewhat important to note 
that if a weak current is employed, and the temperature of the 
saturated solution of silver fluoride prevented from rising, only 
magallic silver 1s deposited at the negative pole But 1f, on the 
contrary, a very strong current 1s employed, such as will cause 
considerable hggting effect, the bronze-like crystals of the sub- 
fluoride make their appearance M Guntz announces that he 
now proposes to compare his sub-salts thus prepared with the 
preducts of the action of light upon the normal salts, a com- 
parison which Gn scargely fail to lead to results of interest from 

a photoggaphic standpoint 


THE additions to the Zoological Society’s Garden@during the 
past week include a Sooty Mangabey (Cercocebus fuliginosus å) 
from West Africa, presented by Mr F.J Bennett , 2 Brown 
Howler (Mycetes fuscus) from Brazil, presented by Mr E Luxmore 

“Marshall, an Azara’s Agouti (Dasyprocta azare) from Brazil, 
presented by Lord Hebrand Russell, F ZS , two Wild Swine 
(Su? sez ofa) from Spain, presented by Mr Alex Willams, a 
Black-footed Penguin (Spheniscus demersus) from South Africa, 
a Rock-hopper Penguin (Eudyptes chrysocome) from the Falkland 
Islands, presented by Mr H B Bingham, two Ring-necked 
Parrakeets (Paleornis torquatus) from India, pigsented by Miss 
E Ogilvie, a Common Barn Owh (Strzx flammea), British, 
presented by Mr H Bendelack Hewetson, aẹCommon Fox 
(Cavs vulpes), two White Pelicans (Pelecanus onocs otalus) from 
Southem Eftrope, deposited , gn Egyptian Cat (Fels chaus) 
from North Africa, a Nankeen Night Heron (Nyctecarax 
caledonicus) from* Australias a Greațgbilled Tern (Phaetimisa 
magnu osiris) frof South America, purchased, 
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OUR @BRESENT KNOWLEDGE OF THE 
HIMALAYAS 
I SHS was the subject of an able paper read at nday’s 
£ meeting of the *Royal Geographical*Somety, be Cplonel 


H C B Tanger (Indian Staff Corps),ewho for many years has 
been one of the officers of the Indian Surv$y, most of his time 
havingpbeen ptni in variou@parts of the Himalayas from north- 
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“are dangerous from the unexpected and ırregular manner m 


which they slide off The sportsman and traveller should guard 
against them by intelligently placing his camp ın some sheltered 
spot out of their reach This class 1s not usually of any great 
extent or weight, but such avalanches are of constant occurrence 
The third kind cag only be seen when the mountains are of 
peculiar formation or structure, and are really 1ce and not snow 
avalanches They are of very constant Scurrenc€ ın some loca- 
lities, more particularly where@mall_ glaciers are situated high 
up on the crest of mountains, and arf gradually pushed over the 
edge In Lahaul, in the company of a fnend, we watched the 
face of the well-known Gondla cliffs from the right bank of the 
Chandra River, and saw a number of these 1ce-falls, which came, 
down every few minutes, filling the air with the noise of the 
loosened rocks and 1ce-blochs The fourth kind of avalanche 1s 
one that I have only once seen, and have never known described. 
It 1s very curious, being the movements of billions of snowballs, 
which, in a stream a mile or halfa mile long, I saw slowly wind 
down the upper part of an elevated valley in the Gilgit-Darel 
mountains J was after ibex at the time of the occurrence, and 
was watching a herd of these animals, when I became aware of 
a low but distinct and unusual sound, produced by a great 
snake-like mass of snow winding down one of the valleys in my 
front It occasionally stopped for a moment, and then pro- 
ceeded again, and finally came to rest below me I found this 
curious movement of snow was produced by countless numbers 
of snowballs, about the size of one’s head, rolling over and over 
each other The torrent-bed was full of them, an accumu®ation 
formed by numerous similar freaks of nature J am quite un- 
able to account for such an avalanche as the one now described 
How does ıt originate, or by what process 1s the snow rolled up 
into these innumerable balls?” . 

Colonel Tanner made some interesting remarks on the subject 
of the Ime of perpetual snow ‘‘ Various authorities,” he stated, 
‘Jay down such a lige with great assurance, but for myself I find 
that circumstances oP position, of clhmate, and of latitude, play 
so great a part in the position of this line that I am unaple to 
define ıt even approximately No sooner m one locality, or 
during one particular season, have I settled, to my own satıs- 
faction, the line of perpetual snow, than I presently have been 
obliged completely to modify my views on the subject On 
p 154 of the ‘English Cyclopedia,’ vol v, I readgthat 
snow lies 4000 feet higher ın the northern than in the gputhern 
side of the Himalayas On p 281, vol x, of the same work, m 
it 1s stated that the snow-line qp the norghern slope 1s at 19,000 
feet, which I should have been inchied to say 1s 130 or 2000 
feet too high In Gilgit, dung the end Sf summe, I found 
masses and fields of snow Pd 17,200 feet, and they exteftded 
down the northern slope cértaraly ooo feet or evenemoie below ° 
that altitude Tg Kulyy whieh has many, degrees of latitude less 
than that of Gilgit, avalanche snoW hes in valleys above 8000 
feet throughout the year after a good winter snowfall, but durmg 
the past spring, folloygng a vety mild winter, I found no snow at 
all at 8000 feet There had been no avalanches, and even in 
June, at 14,000 feet, snow lay only in patches® I think that, 19 
determining%he saow-line with greater wecisign than has been 

one hitherto, scientific men should ascertain tMose altftudes on 

‘que perpetual snow hes on flat places in the position where Ye 
first falls, ẹand shoul@ neglect the occurrence of a snow-fiéid’» 
where it may have beer protected from the sun'® rays by sts, 
occufrence on the north face ofe*moyntain From memory J 
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* O2an state that taet are a considerable number ofetypical localities 


which Would help out such an ingmry — Ther@ 1s a peak (with- 
ou? name) about thirty miles maith of Gilgit, with rounded 
summit, which, though only 17, 5% feet high, 15 covered with a 
cap of perpetual snow ” .’ 

Speaking of the Himalayan glaciers, Colohel Tafe stated 
that the most extensi®e and the most pict esque ene has 
@en ar@ in the Sat valley which duns the southern face of 
Rakaposht mountainin Gilgit ‘B}tree gref glaciers come down 
inf this valley, and dispute with the hay@y mountaineers fos the 
possession of the scanty area of the so Here maf he seen 
forests, fields, orchards, and inhabitedgaouses all scattered about 
neagthé ice heaps The only passable route to the upper villages in 





* this valley crosses the nose of the greafest of the three glaciers, 







g been seen by any European, and the famofs Ours pol has been 


and threads its way over its frozen surface. ‘This glacier 1s cut 
up mto {ntastiemeedles of pure green ice, some of which bear 
on thear sutmmits immexse boulders Aboutehalf a mile from tts 
lower end or nose, Cédonel Tanner found & island bearing trees 


sted that the maps of Kashmir and Gilgit, without pacice 
from error, are of the greatest use to a large clgss of officials 
Incomplete though ethey may be, they weree not brought up to 
thegr present state without taxing to the utmost the endurance 
offs hardy set of mer Adjoining Kashmir to the eastwardg- 
comes Kengra, witif its subdivisions af Kulu, Lahaul, and Spiti e 
Kangra had once been roughly surveyed prior to, the arrival” 
there o&Colomel Tanner’s party, who are now at woik ón a very 
elaborate confoured map, which will take a long tinfe te com- 
plete, owin@ to the intricacy of the detail demanded Between , 
Kangra and Kumaon occur various native States whoge terri- 
tories are bemg surveyed on the Scale of 2 anches to I mile, also 
contoured work, resulting m wery elaborate ane trusgworthy, 
though, somewhat expensive, maps Eastway of Kumaon, 
Nipal stretches along our border for some 50o miles till Sikkim 
1s reached, andeqastward agai of Sikiim gowes Bhutan, gand 
various little-‘Known semi-independent states-Whyjch lie on the 
right bank of the Sanpo River Nipal mfrches with ‘the 


and bushes, and at one place abové@this a very considerab@e tarn | Kumaon border for many miles, and advantage was taken of the 


of deep blue green water”, The glacier had two moraines paial-** 


lel with each other, and both bearing pine-tiees , and from the 
highest pomt Colonel Tanner reached he fancied he saw the ice 
emerging from the #ézé at its source, far away up the slopes of 
Rakaposht In this glacier the pmnacles, wedges, blocks, and 
needles of 1ce were of the most extraordinaig appearance, and 
the whole formed a weird and impressive view which he can 
never forget Yhough he largest glacier Colonel Tanner has 
ever approached, it 1s very smal% indeed when compared with 
those described by Colohel Godwin-Austen m a locality not very far 
from the Sat valley Insigmificant though ıt ts, 1t was more than 
Colonel Tanner could take im during his visit of two days’ dura- 
ition It struck him at the time of his inspection that the peculiar 
stratified appearance of the 1ce needles, which 1m the case of the 
Sat glacier is very strongly marked, must have been caused by the 
different falls of avalanche snow on the bed of zévé at the source 
of theglacie: 

The lowest glacier Colonel Tanner has seen in the Himalayas 1s 
one that reaches the foot of the range near Chaprot Fort ın lat 
354°, in Gilgit It 1s formed of beautiful clear ice and has no 
Sit In Kulu and Labaul, lat 32°, glaciers do not come down 
below 12,000 or 13,000 feet, and all are very dirty , and in 
Sikkim, lat 28° or 29°, without having visited the glacier region 
himself, Colonel Tanner would say that the lowest limit reached 

‘by the Kinchinjanga group must be considerably higher, perhaps 
by 2000 feet or even more The smallest mountain he has ever 
met with capable of giving rise to a glacier, 1s one on the Gilgit- 
Darey? range, whose height 1s 17,200 feet, and in this case the 
mass of ice formed 1s of very mconsiderable size Of the glaciers 
round Mount Everest and its great neighbours we know next to 
nothing, and the little we have learnt 1s derived from the itiner- 
aries of native explorers, who, of all classes of travellers, seem 
‘the least capable of furnishing trustworthy information regarding 
any subject lying at all outside their actual angular and distance 
measurements But with his telescope, whgn employed on the 
survey of the Nipal boundary, Colonel Tanner has gazed long 
angi eagnestly at the icy region at the foot of Everest, and Peak 
No XIil., where the glaciers extend over a very large area 
With regard to our actual knowledge of the Himalayas, Colonel 
Tanner thinks that perhaps our botanical knowledge 1s far ahead 
of other branches of science Many eminent botanists have 
beengt work for a long time past, and of late Dr Duthie has 
been allgwed to travel on duty mto tracts not before visited by 
anyone possessing the requisite knowledge It 1s hkely that 

Dr Outhie’s museum ag Saharugpur will, within a moderately 

short ume’ become an almost complete depggitory of the chief 

svegetable*prodvcts &f the Ee ‘Lhe geologists, Messrs 

Blatdford, Edwin Austen, Richatd Strachey, Stohtzka, and 

Lydekker, Mave been prett well “over those tracts open to 
Europeans, and are now well acqeaintag with all the leading 
features of their branch of Science presettted by tm mountains 
of Kashmir, Kumaon, Kangra, and Sikkim” Ornithology has 
found many votaries, and the bird? of thegye mountaic, are now 

e Probabty all or gitarly all known, though the la Captain 
Warman, only a few years back, discovered'a new rnd handsome 
pheasant in the qxtren® eastern end, ejther ofBhufin or Tibet 
The mammals, Colonel Tanner supposes, aré all known, though, 

e, at least, the Shao, or great stag-of [iet, has not ye 


eshot by not hore than two or three spartsmen 


With regard to the vprkeef the Survey, Colonel Taider 
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existence of the trigonometrical Stations orPthe Kumaon hills to + 


Y 


i 


extend our knowledge of the adjacent topography of Nipal, and @ | 


this was done about four ye&rs ago with some little result The 
more prominent peaks in Nipal within a distance of about 190 
miles were fixed trigonometnigally, and some slight topographical 
sketching was done From the trigonometrical stations near 
the foot of the lower hills, both ın the North-West Provinces 
and in Bengal, trigonometrical points have lately been fixed, 
and some distant sketching “one in Nipal, far 500 miles between 
Kumaon on the western and Sikkim on the eastern extremity of 
this kingdom , and, again, fiom the trigonometrical hillgtations e 
along the western boundary of Sikkim more points and hazy 
topography of Nipal was secured This very meagre topo- 
graphy, sketched from very great distances, comprises all the geg- 
graphy of Nipal other than the sparse work collected by Colon@l è 
Montgomerie’s explorers, or by explorers trained to his system ” 
who have worked since his death AH the existing data, 
whether tngonometrical, distant sketching, or native explorers, 
routes, are now being combined, as far as the often conflicting 
and contradictory materials admit The resulting map of the 
country, though at most little better than none, 1s all we have to 
expect until some of the strictures on travelling in Nipal are 
lessened by the Nipal Govérnment æ . 

The whole of the Nipalese border, whtch*marches with British 
territory for some 800 miles, 1s jealously guarded, and no Euro- 
pean is allowed to cross it, except when the Resident of Kash- ` 
mir or his own personal friends are permitted tdyproceed bya 
certain and particular route, between the military station of 
Segowh and Katmandu Sikkim flanks the eastern windary 
of Nipal, amd the, until lately, indefimte western boundary of 
Shutan British Sikkim 1s a small tract, which has twice been 
surveyed on suitably large scales. Independent Sikkim, which 
contains Kinchinjangee, one of the highest mountains, and some 
famous passes—the Donkhya, visited by Sir Joseph Hooker and 
a few others, and the Jelap, where our forces, under General 
Graha@a, have lately been employed, was surveyed ın reconnais- 
sance style by Mr Robert, an energetic and hardy assistant of 
the Survey of India Department fhe sketch map obtained by 
this gentleman 1s complete, and similar ın character to that 
of Gilgit by Colonel Tanner, and to that of Narı Khorsam and 
Hundes gy Mr Ryall It does not pretend to any exhaustive 
detail ° 

Our knowledge of Bhutan, or, rather, our ggnorance of it, 1s 
about on a pas with that of *Nipal, but in Bhutan we have the 
valuable inforn@ation left by Captain Pemberton, who forty-three 
years ago traversed the greater portion of ghe country from west 
to east Besides Pemberton’s york, Colonel Go in-@uften, 
whidg he accompanied Sir Ashley Eden’s mission to the court of 
the.Deb Ray# m the year 1863, @xecuted a route survey ın 
Western Bhutan @8The &ngineerffieers who, were attached to 
the military force at Pewangiri also did some INtle topggraphical 
sketching, and eyond this we mave distant sketching and 
trigonometrical wo®k, as in Nipal, which, also, has yet to be 
combined with the route surveys of native explorags,gsome rather 
recent, and some of grgater date The difficulties which are 
presented to further researches ın the diction of Bhutan geo- 
graphy ffeem unlikely to diminish Our Rnowledge, then, of 
Bhuta¥ 19 as urf§atislactory as ghat of Nipal Eastward! 
Bhata€ occur those nun®rqis semi-independent Mill States who 
sometimes, when negessity presSes, own allegiance to Tibet, and 
at others asseit their complete free&m from coño! @olonel 
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1 Taniresahimséff has sent in twoeMaps Of this region derived 

from native sowrces, and both upset maps previously accepted, 

+ and it is highly probable that we have®any but the most 

rudimentary and vague knowledge of the course of the Saypo 

SS T hae Gyala Sindong, and not even the course or limits 

rained by the Dibong @olonel Tanner thën referreffin some 

detail to Yuemeteat rivers that have their sources in the Himalayas, 

and cor€lgded by giving some adyice to tounstslys to #he best 
routeso take 
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THE numberof the Fournal of Botany for February, March, 
and April, do not còntam many articles of interest to those not 
cOmpggned AOR ai botanj? Miss Bartəre has an interest- 





Inggnote on t urrence of structures which habe the appear- 
ance of*galls ona common re® seaweed, Rhodymenta palmata 
ery few examples of this phenomenon have hitherto bee 
“$ e described m connd€tion with® Alge | Méssrs Britten and 
~. Boulger’s biographical index of British and Irish (sze) botanists 
is now nearly completed, and we ar@ glad to see that the editor 
Hf of the Joz: na? has not yet abandoned the idea of reprinting it 
in a separate form , 


IN the Botanical Gazette for Ée ruary, Dr D H Campbell 
continues his useful series of paps on the histology of the 
higher Cryptogams, with a note on th apical growth of Osmunda 
and Botrychium, 1f which he shows the large range of variation 
on thisgpoint within the Osmundaceæ —In the March number, 

*Mr G Atkinson discourses on the black rust of cotton, a 
disease due to the attacks of several parasitic fungi, of which 
the most destructive 1s Cescospora Gossypina 
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SOCIETIES AND ACADEMIES 
° LONDON. 


” Physical Society, April 17 —Prof W E. Ayrton, FRS, 
President, in the char —The following communications were 
made —On æ pragerty of magnetic shunts, by Prof S P 
Thompagy, After retefwgg to a fe% instances in which mag- 
netic shunts are enfployed, Mag, for example, the ordinary mag- 

~ petic medical coil, and Trotter's constant current dynamo, he 
id that the particular property he wished to speak of was the 

Sie taken Peh a shunt to lose its magnetism, as compared 

with the other branch* of the magnetic circuit If these umes 

were Wy different, unexpected results might be produced, and 

thgse might be regarded as being due to a kind@f magnetic 

time constants Short pieces, as was well known, demagnetize 

much more rapidly than long ones, particularly if the latter 





. f Ae * B œ 
form, or be part of, a closef*magnettc circuit ge Hence, an alter - 
nators, such as Kingdon’s keeper dynamo, in~which both magnets 
and armature @re stationary, 1t was important that the revolving 
keepers Should be short ` TH@ most important application of a 
magnetic shunt ocgufted, he said, ıp D'Arhincourt’s y de- 

al 


commited in vol iv of the Journal of the, Sogety of egraph 
ngineers and Electricians, and shown diagrammatit; im the 


~ figure In tifis relay the polarized eoffgue y plays betwen two 
projections, ¢ and å, near tye yoke Y, and et 1s claimed to have 
a quitker agfon than ordinary kinds The reason of this the 
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author explame® as follows When a ci 
coils, the greater’ part of the gnagftic lines pass throwfh the, 
yoke, but a few, leak across fro to 4, and move the tongue 
against the contact re On s#@pping+the current, ghe magnetism 
in the 
in the yok@™gonsequenzly, the direction of the field between 
a and rev@ged, and the tongue T fhroyn backwagainst the 
stopQ Prof PéMgaske& if any &xperiments had been mad@ 
to test whether the Towing Back actually Sgfirted He also 
ingtired whether such Aetion would be augmerfted, or oth e, 
by havin a thick coppe&tube round the yeke, or by lammating 
the iron Mr BlakesleÑ asked if placing a yoke across A B 
would not improve the agti 







to actuate tne igstrument In India, he remebered that they 
used inderefe coi®,shuntink the ordutiy relays, in order to 
expedge the action @hd to a confus@&@ signals arising from 
th ctrostatic capacity of long lines, In reply, Prof Thomp- 
said he had tried an experimey on a horseshoe electro- 
magnet, and found evidence of throwmg back when working 
near the bend or yoke Putting a yoke across A B would, he 
thought, tend to neutralize the effect desired —An alternat- 
ing current mfluence machine, by James Wimshurst This 
machine consists 6f a varnished gl@s disk, with or without 
metallic sectors, mounted on an axis, and ytating within 
a square woodene frame fixed in the plane of the disk 

The frame carries four square glas plages, each of which has 
one corner cut away so as to clear the boss of the disk e These 
plates are placed one at each corner of the frame, alternately on 
the two sides, and the disk revolves between them There are 
thus two plates on one side of the disk s.tuated at opposite ends 
of a diagonal of the frame, and two on the other side of the disk, 


at opposite ends of the other diagonal _ Tin-foil sectors fixed to, 


the outer sides of the plates act as inductors, and wire brushes. 
connected with them touch the disk about 90° behind the centre 
of theinductors The peculiarity of the machine ıs that, although 
sparks can be readily obtained from it, a Leyden jar cannot be 
charged by bringing it to one of the terminals From this the 
author concluded that the electricity produced was alternately &F 
positive and negative sign, and this he showed to be the case 
by means of an electroscope The alternations, he said, oc- 
curred about every three-quarters of a revolution, the suspended 
paper disks which he used as an electroscope remamıng apart for 
that period and collapsmg durmg the next quarter of a turn 

Using disks with various numbers and sizes of sectors, the 
autho: finds that the smaller the sectors and the fewer the 
number the greater the quantity of electricity produced Plam 
varnished glass ıs the best in thts respect Such a disk, how- 
ever, does not excite itself quite so freely as one having numerous 
metallic sectors By removing two of the inductors “and placing 
an insulating rod carrying collecting brushes at its ends, across 
a diameter of the disk, the machine was used to produce direct 
currents Numerossdisks and various shaped inductors accom- 
pamed the machine, by means of which a Holtz, Voss, or 
ordinary influence machine could be imitated Prof S P 

Thompson congratulated the author on the most interdsting and 
puzzling machine he had brought before the Society Fle in- 
quired 1f the machine would wore if the direction of rotation 
was reversed, or 1f two of tae ind&ictors were removed, and also 
whether all the four inductors are electrically of the same egn at 
the same instant In reply, Mr @Vimshurst said thagmachine 
would not excite 1f the direction of rotatgon be changed without 
also changing the direction eof tha, brush arm, a at would 
work as a diree® current magbine when, two indjictors were 
removed —On erecting prigfis for the optigil lahtern, and 
on a new form of erggting prism made by Mr. Ahrens, 

by Prof S P Thogépson.® The ordinary fofm of erect- 
ing prigm, viz @a TI ranged isgsceles one, was, the author 
pointe S the objection that the top halves of the 
faces in@osing the right angle were nearly useless, for only the 
light whẸh, after tha first refractign is totally reflected by the 












hypoteffffse face, can be utilized The fraction of the side, 
which $ us frfés with the refractive index, beng o 46 whtn 


wheg #=165 T$ increase these propor- 
tions, prisms with leX\ of 105° and 126° Naps een used by 
Wright and others? In some cases the prisms have heey 
truncate@ With such large angles, much light is ost by rglec® 
tam Bertin employed two tuypcated right-angled prisms pletéd 
base to base with an arr-film b& Ween them. Nachet has also 
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p = fe5, an 


entdidiys through the * 


The President sa d he would be m 
glad to know wheth e r@lay was any more sensitive than an 
| ordinary one as reg@tds the dmpere-turns or tife watts required 
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mities A and B dies away much more rapidly ten 
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mcelined at 45° to the hypotenuse face . The Ify infl acute 
angles apmtcng required, are truncated, Lig, falllNg parallel 
to the axis, on one end of théprism ıs refractg@, and after internal 
regegtio 1s, emees parallel, but*pervert It 1s claimed that 
tharm of prish: gives, weight for v#ight, a larger angular 
field than any previðssly made Thefperformance df the new 
orm of prism, and also of the ordina forms, was tested before 
the*Soctety —At the close of the freyting, Dr Atkinson, who 
had taken the opan, announced tha theext meeting would be 
held at Cambridge on May 9, instead of May 8, as previously 
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Academy of Scienges, Avril 20 —M *Duchartre Y 
chair —On some calorime\ic data, by M Berthelot (1) Aspērtic 
acid and its mixed function This acid ıs a bibasic acid in which 
the heat of neutralization for the first addition of a molecule of 
NaOH 1s about four times that for the secund , this unequal heat 
liberation 1s connected ug by the author with the presence in the 
molecule of the (NH,) group (2) Malonicthlonde (3) The 
formation of iMmeric luble and insoluble tartrates —On the 
crystalline form and optical propesties of Me Engel’s new variety 
of sulphur, by M C «Friedel —An excursion from the Arago 
Labordtory to Rosas, Spain, by M de Lacaze Duthiers An 
account is given of a zoological excursion into Spain taken by 
the pupils of the Arago Laboratory during the Easter holidays 
“On the endothelium of the peritoneum, and some modifications 
which ıt undergoes during experimental inflammation , how we 


must understand the recovery of wounds by immediate healing, 


x the sea-devil (Z #escatoreus), by M, gré 


by M_L Ranvier —New nebulz discovered at Paris Observa- 
tory, by M G Bigomdan The list now given 1s im continua- 
tion of previous ones, and includes thirty five newly-discovered 
objects between 16 hours and 24 hours of right ascension —On 
éhe deformation of spiral surfaces, by M L Raffy —On the 
theory of lhght, by M C Raveau —Dissociation of amylene 
hydrobromide under reduced pressures, by M Georges Lemoine 
The conclusion ıs drawn that ım the case of this body ‘‘ dissocia- 
tion 1s facilitated by a diminution of pressure” The curves 
given show the relationship between dissociation at zy atmo- 
sphere and that at the ordinary atmospheric pressure —On the 
prepasation and the reaction of ammoniacal chlorides of mercury, 
by M G André —On the sub-salts of silver, by M Guntz 
Starting from the perfectly definite and crystallized sub-fluonde, 
AgeF, previously prepared by the author, the salts Ag,Cl, 
Agi, Ag,S, have now been obtamed, and their composition 
established by the analyses given —On the sulphide of boron, 
by M Paul Sabatier The heat of formation of this body 
{prepared by the method of Sainte-Claire Deville and Wohler) 
1s found to be 826 calories, less than that of the oxide or 
chloride —-On boron hydnde, by M Paul Sabatier —On two 
nsw hes of sulphur, by M Engel —A strong solution of 
sodium ttnosulphate 1s decomposed by strong HCl, the filtrate 
on standing becomes yellow , extracted with CHC], and the ex- 
ract evaporated, orange-yellogy crystals of the rhombohedral 
ystem are obtained A vanity of*sulphur soluble ım water 1s 
also degeribed —Action of urea on sulphanilic acid, by M J 
Ville & Phe following equat®n sums up the results obtained— 
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tes with the aromatic 
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—New combinations of «fnetallitasul 
amines, by M G Denig, s seEstimeon¥of aton 
lated alcohols, by M Lec Vignon —On tì 
dustrial waters and sewagë, by TM~A an 
authors,propose the use of ferric sulbhat@as a purify 
«-gContribution tos the history of fecuncatign. by M 
OL Th. changes which two corpuscl:s ol” t y 
after fecwnd-#@e® are described —Ongiie 












ynchovolus, by M 


f8ogrvation of the proboscis of Gly-ey 
Ceorges Pouchet 


SQ urdan «On an artificial meaning, by } 
author has prepared a bedyw@hich has.the general prager- 


TA 
Saa of the black mgtter ifthe bloôd known as melanine —New 
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* mede grecting*pr&ims x mycros.opes in whicl® internal reflec researches wn olfacte ti sacby M Charles Herry aA nA x a 
stign occurs from faces mo$i aan angle of 81°to each other | agsimilation of lichens, by M Henn Jumelle , Numew r le 
This form of prism sugge-t > Mr Ahrens thenew form now | periments lead the author tothe conclusien that whe" = ue 
“shown, whichwmay be d-stribed@™®&s a long »Weht-angled prism 5, gia conditions of hight, krw dity, and season are1a 5 32, 7. 
yose ends are cut off so af to be parallel fò vachysther and | all lichens are capages m „sing the carbon dioxide“ thy” < 


air veryeergetiuty, notwithstanding their respiration of caro” 
dioyide Lichens thus incase in carbon  Itegealso@hour ° 
that, M@&teris fpardhus, direct punlight 1s preferable £ diffused 
light —Influ®uce' of salimity on the quantity of starch chatainea 
m the veg{table~organs of Zepedium saitvum, by M’ Pierre, 
Lesage e c seriments indicate that when plants are watered m? 
with solutions containing fron®*r2 to rg Sams of salt per litre | 
the starch disappears completely The diminutien ofgstarch is /* 
not ppoportional to the icrease of salimty,—-On some rye i $ 
possessing peculiar poisonous properties, By,M Prillieux —On 4 
the discovery ofea spring at tht bottom of the %nnecy by |; 
MM A Deldbecque and L Leray —On the S@pdings “xecgted } 
in the Pas-de-Calais n 1890, b¥ M J Renaud —On the meta- 4 
orphic rocks of the Savoy Alps, by M P Termier —Condas, 
bution to the s@&idy of the®culture vu? colza, by MM El»? 
Louise and E Picard e; 
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